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Background 

The purpose of this monitoring plan is to address the requirements of the recently re-issued 

NPDES permit for North Anna Power Station (NAPS), permit V A0052451, Section E, Post 

316(a) Monitoring, which states: 

1. "In accordance with the original 316(a) study submittal and the biological and 
temperature sampling conducted since then, and to support 3 l 6(a) variance approval, 

the permittee shall continue to conduct temperature and biological monitoring of 

Lake Anna, the Waste Heat Treatment Facility, and the North Anna River. 

2. The permittee shall review the existing Post 3 l 6(a) Monitoring Plan and notify the 
DEQ-Northem Regional Office, in writing, whether it is still accurate and complete 

by November 8, 2014. If the Post 316{a) Monitoring Plan is no longer accurate and 
complete, a revised Post 3 l 6(a) Monitoring Plan shall be submitted for approval to 
the DEQ-Northem Regional Office by November 8, 2014. The approved plan is an 
enforceable part of the permit Any future changes to the plan must be submitted for 

approval to the DEQ-Northem Regional Office at least 60 days prior to 

implementation. 

3. Temperature monitoring shall occur at a minimum of eleven (11) stations; three in 

the WHTF, seven in Lake Anna, and one in the North Anna River. Fixed continuous 

temperature recorders shall be used at each location to record hourly temperature in 
degrees Celsius at a depth of one meter for all the stations except at the station in 

Lake Anna closest to Dike 3 which shall be placed at a depth of three meters. 

Temperature recorders shall be field verified and calibrated annually. 

4. Biological monitoring shall include fish population surveys. 

5. The permittee shall submit the results for the preceding year's monitoring by May 

31 st of each year. The permittee shall submit with the annual report an analysis of 
the data and recommendations for changes to the study design as appropriate." 
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1.0 Introduction 

In 1972, the North Anna River W5 impounded to create Lake Anna, a 3885 hectare (9600 

acres) reservoir (lake) for the purpose of providing condenser cooling water for the North 

Anna Power Station (NAPS). NAPS utilizes a once-through cooling water system with a 

shoreline intake structure and a discharge canal. Adjacent to Lake Anna is a 1376 hectare (3400 

acre) Waste Heat Treatment Facility (WHTF) that receives the cooling water. The fishery in 

Lake Anna is stocked and managed by the Virginia Department of Grune and Inland Fisheries 

(VDGIF). 

Aquatic monitoring studies have been conducted on Lake Anna since its inception. In 

January, 1984, the Company initiated an extensive Section 316(a) demonstration study (P.L. 95-

500) to determine if proposed effluent limitations on thermal discharges from the power station 

were more stringent than necessary to assure the protection and propagation of a balanced, 

indigenous community of shellfish, fish and wildlife in Lake Anna and the lower North Anna 

River. The final report (Virginia Power 3 l 6(a) Report 1986) successfully demonstrated that the 

operation of the power station bad not resulted in appreciable harm to the biological community. 

The Virginia Water Control Board (VWCB) accepted the study as a successful demonstration in 

September, 1986. Subsequent to the 316(a) study, the Company committed to the VWCB to 

continue environmental monitoring on Lake Anna and the lower North Anna River as part of a 

post-316(a) agreement, using procedures developed and approved by VWCB, VDGIF and others. 

Because of the long-term, repetitive and continuous nature of the existing studies, it is 

imperative for ongoing studies to be similar to historical studies. This will allow for 

comparisons between and among years. Therefore, this study plan is based on historical studies. 
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Aquatic monitoring studies on Lake Anna and the WHTF have consisted of fixed 

continuous temperature monitoring (10 sites), quarterly synoptic temperature surveys (14 sites), 

quarterly gill netting (6 sites) and quarterly shoreline boat electro:fishing (9 sites). Aquatic 

monitoring studies on the lower North Anna River have consisted of fixed continuous 

temperature monitoring (1 site) and three electric seine and backpack electrofishing surveys, 

once per month each year typically in May, July and September (4 sites) and a annual 

smallmouth bass population survey. 

2.0 Temperature Monitoring 

Temperature monitoring shall consist of two methods; fixed continuous temperature 

monitoring and quarterly synoptic temperature surveys. 

2.1 Fixed continuous temperature monitoring will occur at 11 stations; three in the 

Waste Heat Treatment Facility (WHTF), seven in Lake Anna and one in the North Anna 

River (Figure 2.1) 

Figure 2.1 Lake Anna Fixed Continuous Temperature Monitoring Stations 
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Solinst Levelogger Junior Edge data loggers will be utilized for recording 

continuous water temperature data The Levelogger is a stainless steel cylindrical logger 

power by a 5 year battery with an accuracy of± 0.1 °C. All data loggers will be encased 

in protective, vented PVC tubing during deployment. 

Before deployment, each logger is connected to the host computer for launching 

and initializing. The real time temperature is observed for each logger and then 

compared with a traceable NST thermometer to verify accuracy. If the temperature as 

measured is suspect, that logger is placed in a temperature-controlled water bath along 

with a NST traceable thermometer to test for accuracy. Only loggers with verified 

accuracy will be deployed. 

When deploying the loggers and again when retrieving the loggers, water 

temperatures will be measured at the one meter depth at each deployment station with a 

Hydrolab data sonde or comparable temperature instrument The Hydrolab has an 

accuracy rating of ±0.1 °C and its accuracy is checked against a NST traceable 

thermometer in a stabilized water bath on an annual basis as recommended by Hydrolab. 

The fixed continuous temperature values will be recorded hourly (in degrees 

Celsius) at a depth of (I) meter at all stations except for Station IO in the lake near Dike 

3 which shall be at a depth of three (3) meters. 
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2.2 The quarterly synoptic temperature survey will be performed once during each 

calendar quarter, and will consist of measuring water temperature surface to bottom at 

one (l) meter intervals at fourteen (14) stations in Lake Anna (Figure 2.2). Water 

temperature will be measured and recorded utilizing a Hydrolab data sonde or 

comparable temperature instrument. 

Figure 2.2 Lake Anna Quarterly Synoptic Plume Stations 
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Since the impoundment of the lake and the initiation of the lake fisheries studies, 

two methods have been used, gill netting and boat electrofishing. These methods are 

consistent with prior monitoring and therefore are recommended for this monitoring plan. 
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3.1 Gill netting will be used to capture fishes which normally inhabit the deeper strata 

of the lake, or exhibit a die! movement to and from the shoreline. Each gill net consists of 

six, fifty foot long by six foot deep panels beginning with ½ inch mesh in the first panel (set 

next to the shoreline) and increasing by ½ inch increments ending with 3 inch mesh in the 

final panel. The gill nets are set near littoral drop-off areas for approximately 20 hours 

including an overnight time period. Gill net surveys will be conducted quarterly at the 

historical stations depicted in Figure 3 .1 
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Figure 3 .1 Lake Anna Gill Net Sampling Stations 
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Fish collected by gill netting will be returned to the laboratory and up to 25 individuals of 

each species will be measured for total length to the nearest millimeter and weight to the nearest 

gram. Any additional individuals per species will be counted and bulk-weighed to the nearest 

gram. Standard pbysicochemical measurements (surface water temperature (°C), dissolved 

oxygen (mg/L), pH and conductivity (µS iem) will be recorded at the time of each sample 

collection. 

3.2 Boat electrofishing will be used to evaluate the assemblage and abundance of fish 

populations which normally occupy the shoreline habitat. Sampling will be performed quarterly 

at the historical stations identified in Figure 3 .2. Each station consists of 100 meters of shore 

line and normally includes a brush pile except for the dike stations which are comprised of 

uniform rip-rap. 

Fish collected will either be returned to the laboratory for processing or released in the 

field, i.e., larger game fish will be measured, weighed, and released in the field. In the 

laboratory, 25 of the individuals per species of game fish will be measured to the nearest 

millimeter total length and weighed to the nearest gram. The remaining game fish will be 

enumerated and bulk weighted for each species. Non-game fish will only be enumerated for each 

species in an effort to increase the number of fish returned to the lake. Standard physiochemical 

measurements of surface water temperature (°C), dissolved oxygen (mg/I), pH and 

conductivity (µS iem) will be recorded at the time of each sample collection. 
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Figure 3.2 Lake Anna Boat Electrofishing Stations 
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fishes in the North Anna River have been assessed and/or monitored beginning prior to 

impoundment and continuing to the present. Fish population sampling station locations and 

fishery collection techniques have remained virtually the same and are proposed to continue 

going forward. The recently added Smallmouth Bass studies on the North Anna are still 

evolving and may change throughout the study period. 
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4.1 Fish Population Studies 

Abundance and species composition data for orth Anna River fish assemblages will 

be collected using electrofishing. Consistent sampling techniques have been used in historical 

orth Anna River surveys including electric seine and backpack electrofishing. These 

techniques have typically been performed at 4 historical stations, approximately three (3) times 

per year (i.e. May, July, September) (Figure 5.1). Individual samples and sampling events have 

occasionally been missed due to high, unsafe flow conditions and weather events. 

+ Electrofishing location 
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The electric seine is designed to collect fish in riffle and run habitats. Sampling is 

conducted by working the seine from bank to bank in a zigzag pattern in a reach of riffle/run 

10 



habitat approximately 70 meters long. Prior to sampling, each reach is blocked at the 

downstream end with a 6.5-mm mesh net. Fish are stunned and collected by netters using 6.5 

mm mesh dip nets. One set of standard physiochemical measurements of surface water 

temperature (°C), dissolved oxygen (mg/I), pH and conductivity (µS iem) will be recorded 

at each sampling station for each survey conducted. 

Backpack electrofishing is also conducted at each station to sample pool type habitats 

adjacent to electric seine sampling areas. Backpack surveys are typically conducted at the 

conclusion of the electric seine runs. Sampling is conducted for approximately 600 seconds (10 

minutes) of effort at each station. 

Fish collected will either be preserved using l 0% formalin and returned to the 

laboratory for processing or released in the field, i.e. , larger game fish will be measured, 

weighed, and released in the field. In the laboratory, 15 of the individuals per species of game 

fish will be measured to the nearest millimeter total length and weighed to the nearest gram. The 

remaining game fish will be enumerated and bulk weighted for each species. on-game fish will 

only be enumerated for each species in an effort to increase the number of fish returned to the 

nver. 

Due to the inherent danger of electrofishing and wading in high water, sampling will not 

be conducted in river flows greater than 80 cfs as measured at the Partlow gage (USGS 

01670400). Sampling will also not be conducted during any weather events that would cause 

increased risk to personnel such as rain and high winds. 
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4.2 Smallmouth Bass 

The lower North Anna River has been reported by fisherman to have an outstanding 

smallmouth bass fishery. Past studies by Oak Ridge and Virginia Tech biologists as well as 

Dominion biologists have also indicated that the smallmouth bass fishery is healthy and thriving. 

In order to obtain a better understanding of this species in the river, efforts will be 

expended to collect young-of-the-year (YOY) Smallmouth Bass for otolith removal and 

determination of daily ages and an annual survey to monitor size class distribution and relative 

abundance of Smallmouth Bass. Smallmouth Bass daily ages will be back calculated to estimate 

spawn dates. Spawn dates will be compared to river conditions, i.e. temperature and flow, with 

the goal of identifying relationships between those conditions and spawning success. YOY 

Smallmouth Bass will be collected by the use of a Zodiac electrofisher used as a tote barge 

(shallow riffles and runs) or a boat electrofisher (deep runs and pools), but other sampling 

methods may also be explored. 

YOY sampling will be primary conducted between NAR-3 (Rt. 603) and AR-4 (Rt. 601H) 

beginning in July. Assuming most Smallmouth Bass in the North Anna River spawn in April 

and May (Lucas 1993), and based off of previous sampling efforts, sampling in July will likely 

strike a balance between obtaining otoliths that can be confidently aged, and allowing YOY to 

disperse from nesting sites and grow to a length they can be effectively sampled. An attempt to 

collect 50 YOY for otolith examination will be made annually. Additionally, any YOY 
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Smallmouth Bass collected during the fish population sampling will also be retained for age 

determination. 

Size class and relative abundance sampling for Smallmouth Bass will be conducted at 

NAR-5 in the vicinity of Noel, VA. Sampling consists of electrofishing a sequence of five (5) 

pools from the upstream to downstream direction using pulsed DC during October when the 

YOY will most likely have moved from the riffles into the pools (Figure 4.2). Smallmouth Bass 

collected in each pool will be measured to the nearest millimeter total length and released except 

for YOY bass which will be retained for age determination. Sampling effort will be measured by 

the amount of time that the electro fishing unit was energized and delivering current to the water . 

Figure 4.2 North Anna River, NAR-5 Zodiac Boat Electrofishing Stations 
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DEPARTMENT OF TiiE ARMY 
US AIUf'l CORPS OF EltOll!UIII, 

IIORPOI.K DISTRJOT 
!'ORT NORFOI.K 

!03 FRONT IITR!!IIT 
NORFOLK VA .2301~1011 

August 1, 2018 

Northern Vlrglnla Regulatory Sect!on 
NAO 2008-2534/ 1O-V1256 (Leke Anna) 

Dom1ruon V1rg1rie Pawer 
Attn: Mr Jason W111!8ll)S 
Director Env1ronmental 
5000 Dom111lon Boule,vard 
Glenn Allen, VA 23060 

Dear Mr. 'NllllarM: 

This is 1n regard to the letter dated June 18, 2018 request for SUfWY8 aMOC1ated with the 
follov,1ng federally ILS!ed and endangered sp~ Northern Long-eared bat, &n~-whor1ecf 
pogonla, SensrtNe ~ vetch and Atlantic WJrEjeon. Due to the. deferred construction end 
operation of Unit 3 for Lake AQna PCJ\','81" Sta!Jon In Loulaa County, VA and Walkerton roll-off 
faclbly 1n King Wlllam County, VA; the surveys may be -.y&IW!d for 2018 for the above
mentioned epecles. However, If the construc!Jon llmehne changes, surveys will be requtred 
811 l!taled In the Department of the Army perm rt. 

If you haw any questions, please caU [!57) 201-7828 or emad at 
regenad.bronson@usacearmy.mu . 

Sincerely, 

BRONSON.REGEN=-
DH-Qlltl,_o-11J~"°"'°"°'~ 

A.D.1094003608 =....,~-
Rellena Bronson 
Pl'Oj8Ct Ma11ager, Northern Vlrglnla 
Regulatory Section 
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. DEPARTMENT OF THE ARMY 
US ARMY CORPS OF ENGINEERS 

NORFOLK DISTRICT 
FORT NORFOLK 

803 FRONT STREET 
NORFOLK VA 23610-1011 

August14,2020 

Northern Virginia Regulatory Section 
NAO 2008-2534/ 1O-V1256 (Lake Anna) 

Dominion Virginia Power 
Attn: Mr. Thomas Effinger 
Director Environmental 
5000 Dominion Boulevard 
Glenn Allen, VA 23060 

Dear Mr: Effinger: 

This is in regard to the letter dated July 20, 2020 request for surveys associated with the 
following federally listed and endangered species: Northern Long-eared bat, Small-whorled 
pogonia, Sensitive joint- vetch and Atlantic sturgeon. Due to the deferred construction and 
operation of Unit 3 for Lake Anna Power Station in Louisa County, VA and Walkerton roll-off 
facility in King William County, VA; the surveys may be waived for 2020 for the above
mentioned species. However, if the construction timeline changes, surveys will be required 
as stated in the Department of the Army permit. 

If you have any questions, please call (757) 201-7828 or email at 
regena.d.bronson@usace.army.mil . 

Sincerely, 

Regena 
Bronson 

Dlgltally signed by Regena 
Bronson 
Date: 2020.08.14 15:16:23 
-04'00' 

Regena Bronson . 
Project Manager, Northern Virginia· 
Regulatory Section 
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4Junw 2020 
File No. 130623-003 

TO: 

FROM: 

North Anna Power Station 
Erin Salling 

Haley & Aldrich, Inc. 
Nadia Glucksberg, Hydrogeologist 

HALEY & ALDRICH, INC 
1 Par\:: West Circle 
Surte 208 
M1dloth1an, VA 23114 
804419 0199 

SUBJECT: Groundwater Protection Program, Five-Year Hydrogeological Review 
North Anna Power Station, Mineral, Virginia 

The Nuclear Energy lnstitute's Industry Groundwater Water Protection Initiative (NEI 0707} recommends 
revisiting the site's conceptual site model (CSM) every five years to evaluate if the groundwater 
monitoring program developed for each plant is still relevant and that the current monitoring well 
network and associated sampling frequency provides adequate assurance that any radiological 
contamination of groundwater will be detected in a timely manner, prior to off-site migration. This 
evaluation provides the background setting, additional groundwater data collected since the 18 
February 2016 update (Dominion, 2016) and potential data gaps that should be considered to ensure 
that groundwater impacts are well understood and defined. 

1.0 BACKGROUND 

The North Anna Power Station (NAPS} is located in Louisa County in central Virginia, northwest of 
Richmond on Lake Anna. The Site is operated by Dominion Energy, Inc. and is jointly owned by the 
Dominion Virginia Power Corporation and by the Old Dominion Electric Cooperative. 

Geology 

Soils and bedrock surface below the plant have been modified during plant construction. Bedrock 
mapped in the vicinity of the NAPS includes: the Falmouth Intrusive Suite, consisting of granite, quartz 
monzonite, granodiorite and tonalite; and the Ta River Metamorphic Suite, consisting of amphibolite 
gneiss (VE&P, 2010). The overlying soils include saprolite (highly weathered bedrock-derived native 
soils) and represent both Suites mapped on site, likely due to the presence of a dormant fault line. 
Although highly weathered materials or saprolite are present at the bedrock/soil interface, the bedrock 
becomes more competent with depth. 

Geologic data collected during test boring explorations indicated a generalized profile in the area ofthe 
Refueling Water Storage Tank (RWST} 1 pad and adjacent alleyway consisting of fill material placed on 
top of residual soil overlaying the bedrock material as part of site development. 

www.haleyaldrich.com 
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The following soil units were observed in order of increasing depth below ground surface: 

• Processed Fill: A layer of gray sand and gravel fill material (Processed Fill} encountered to 
approximately 10 to 17 feet below ground surface (bgs}. This material appeared to be a 
granular fill used to backfill the alleyway to current grades. No visible staining or olfactory 
observations were noted. Note that surficial soil conditions could not be observed in detail, as 
each borehole location was pre-excavated to approximately 10 feet depths prior to the boring 
explorations. 

• Residual Soil: Residual Soil material was present below the fill material, extending down to the 
underlying competent bedrock material to approximately 30 to 33-foot depths (GWP-23 
location had a thin layer from 10.5 to 11.5 feet bgs}. The Residual Soil consisted of a layer of 
highly weathered bedrock, in the form of a bonded (i.e. dense}, tan to yellow/olive brown sand 
or silty sand material. These silty sands could likely trap water in the vadose zone. 
Furthermore, there are some horizontal structures within these soils that can further trap 
perched water and retard vertical migration. The material was consistent in appearance with 
the underlying parent bedrock material, and although dense, was considerably softer and more 
friable than the underlying formation. These materials would also be expected to have a higher 
natural gamma activity than the overlying fill materials and a lower conductivity. 

• Bedrock: Competent Bedrock material was encountered in the GWP-19 through GWP-22 
locations at depths ranging from of 30 to 33 feet below ground surface. The Bedrock consisted 
of a tan gray to yellow brown, slightly weathered Granitic Gneiss. At GWP-23, located at the 
eastern limit of the recent explorations, a tan to red gray, medium-grained Amphibole Gneiss 
bedrock material was encountered at 11.5 feet bgs. 

Hydrogeology 

Groundwater at the site, and specifically within the Protected Area, is controlled by the geology as well 
as Site structures, active sumps, seasonal recharge and Lake Anna. At the Unit 1 RWST, groundwater 
has been encountered at approximately 20 feet bgs or at approximately 250 feet mean sea level, with 
seasonal variations of up to 2 feet. 

Although existing wells located outside the Protected Area show flow directions toward Lake Anna, 
within the Protected Area, groundwater is controlled by mat sumps that are designed to control water 
around the reactor buildings of both units and the auxiliary building. Groundwater is maintained by the 
Unit 1 and Unit 2 containment mat sumps to an elevation of approximately 240 feet mean sea level, 
creating a cone of depression in the water table that extends out beyond the RWSTs (Haley & Aldrich, 
2012 and 2013}. 

This is evidenced by the inferred flow direction to the west in wells along the Unit 1 Alleyway, and 
demonstrates that any tritium releases that would occur up gradient (including the Unit 1 RWST} could 
be captured and would only be discharged via a monitored pathway. Although these sumps capture 
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groundwater, a smaller flow component of groundwater migrates via preferred pathways, bypassing the 
sump and flowing to the north of the Turbine Building. However, at these loc~tions, tritium was not 
detected, and therefore, Is not leaving the site via this pathway. 

2.0 RELEVANT CONSTRUCTION PROJECTS 

Since the last 5-Year Review, one groundwater monitoring well had to be moved due to the replacement 
of some piping In the Unit 2 Alleyway. Groundwater monitoring well GWP-15 was properly abandoned 
and replaced with GWP-15R. The work was completed In winter 2017. 

In addition to modifications to the monitoring well network the following relevant conditions reports 
were filed. Please note that for the purpose of this 5-Year Review, only Condition Reports (CRs) 
associated with leaks to groundwater or soils have been listed. 

Event CR Number Date Description Impact to Groundwater 
Small leak to CR1030475 02/18/2017 Small leak (1000 ml) from 1- No. Area sampled, no 
soils. QS-24 impacts. 

Leak under CR1060475 02/20/2017 Unit 1 RWST yard from 1- No. Area sampled, no 
I 

lnsulatlon to QS-24 to soil Impacts. 
soil. 

I 

Sodium CR030721 03/162016 5-gallon carboy of sodium , No. Soils removed; area 
Hydroxide leak hydroxide leaked to soil. sampled. 
to soil. 
Quench Spray CR1032085 03/29/2016 Small release to soil. No. Soils removed; area 
Leak sampled. 
Splll, U2 RWST CR1011040 9/25/2015 Release from 2-QS-41. (Unit 

1

No. Valve cleaned; gravel 
valve 2 RWST) 

! 
sampled. 

Leak, clarifier Cr1127596 07/24/2019 Leak between liquid waste INo. Discharge to clarifier 
effluent to the clarifier. tunnel. 

Leak quench CR1111062 11/24/2018 Leak identified next to Unit Moderate. NaOH under 1-
spray system 1 Chem Addition Tank. QS-310. Gravel and soil 

remediated. Leak repaired. 

Based on a review of these CRs, as well as other decommissioning flies, the leaks or measured 
radioactivity has been associated with either Unit 1 and 2 Sodium Hydroxide che,mlcal addition tanks 
(CAT) or the RWSTs. These are also areas that have wells downgradient to monitor potential 
groundwater impacts. 

3.0 HISTORIC DOCUMENTATION OF TRITIUM IN GROUNDWATER 

There are 27 wells and/or piezometers that are monitored as part of the Groundwater Protection 
.Program (GWPP) on-site (Figure 1). Of those locations, NAPS collects groundwat~r samples from four 
wells on a monthly basis, five wells on a quarterly basis, and 16 wells on annual basis (Figure 1). The 

~ICH 
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groundwater results are reported in the Annual Radiological Environmental Monitoring Report and 
Annual Radioactive Effluents Release Report as well as reviewed internally. 

The GWPP program was designed to collect samples from locations that are potentially downgradient 
from systems, tanks, or practices that have the potential to release tritium to groundwater. Data from 
the past 15 years was provided by NAPS. There are three wells that that have reported tritium in 
groundwater at levels that are consistently measured above 5,000 picoCuries per liter (pCi/L); PZ-3, 
GWP-6 and GWP-18. The occurrence and evaluation of each well is described below. Tritium data 
reported from these locations is shown on graphs in Attachment 1. 

Please note that in the past five years there has only been one other location were tritium was detected 
above a threshold of 5,000 pCi/L. This threshold was selected as it is one quarter of the drinking water 
standard and is conservative when the reporting levels are typically at 20,000 pCi/L. Well GWP 3 
reported tritium above that threshold once in 2018 (6.087 pCI/L in July of 2018) but has then decreased 
and has been below 5,000 pCi/L since that event. These data are also shown in a graph in Attachment 
1. 

Plezometer PZ-3 

Tritium detected in PZ-3 as ranged from 900 to 15,373 pCi/L. Groundwater monitoring wells and 
piezometers are commonly used interchangeably to evaluate groundwater quality. However, because 
there are no installation records for PZ-3, data collected from this location may only be evaluated as 
"screening level data" as the tritium results may be representative of the aquifer, or they may be 
influenced by perched zones in the vadose zone (above the water table). It is also possible that PZ-3 is 
screened across several zones and therefore could be influenced by both. 

Therefore, analytical results from well GWP-4, located immediately adjacent to PZ-3, are likely 
representative of the aquifer zone that PZ-3 was intended to monitor. Well GWP-4, in conjunction with 
the other groundwater monitoring wells, comprises a comprehensive network in the Unit 1 Alleyway to 
evaluate tritium in the overburden soils. Together with the qualitative or "screening level data" from 
PZ-3, this network confirms that there is some residual tritium in groundwater, and that the overall 
extent of tritium impacted groundwater is generally understood. There are no unmonitored discharges 
migrating off-site. 

Monitoring Well GWP-6 and Replacement Well GWP-GR 

Historic tritium data collected from the original well GWP-6 demonstrated a correlation with 
groundwater elevations; with elevated tritium results when there was a higher groundwater elevation. 
This pattern suggested a source within the vadose zone (or the zone between the ground surface and 
the water table) that leaches out at different rates. 

Tritium concentrations remained generally constant over several years' time showing seasonal 
fluctuations that suggested a historic or constant source. This also correlated with historic accounts of 
past surface releases of boron and tritium in the area of the Unit 1 RWST. 
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GWP-6 was initially constructed with a one-inch inside diameter {ID) well, installed using a GeoProbe. In 
2015, the well was abandoned and replaced with a four-inch well, GWP-6R (Haley & Aldrich, 2015). The 
larger size was to better evaluate well conditions and prepare for the potential of having to pump or 
dewater the area to extract impacted groundwater. No tritium was detected from GWP-6R. The 
increased flow rate into the well suggests that the samples are a better representation of groundwater 
quality across the well screen. Well GWP-20 was also installed within a five feet radius of GWP-6R, but 
screened in the bedrock/soil interface, i.e. below the screen set in GWP-6R. No tritium was detected at 
this location, further supporting a shallow source (soil). 

In 2015, Haley & Aldrich also conducted a dye tracer study to better evaluate groundwater flow both 
below the Unit 1 RWST as well as how precipitation infiltrates the vadose zone to reach the underlying 
aquifer. As part of this investigation, a green dye (Fluorescein) was introduced at depth near and 
upgradient of the the Unit 1 RWST. The green dye was at the mat sump within days following the dye 
introduction. The red dye (Rhodamine WT [RWT]) was introduced to shallow surface soils on the 
downgradient side of the RWST, where historic accounts reported release of tritium and boron. This red 
dye was detected two years after introduction at well GWP-19, confirming that it is very likely that 
historic releases to the ground surface near the piping near the Unit 1 RWST release low concentrations 
of tritium to the environment. However, it should also be noted, as confirmed by the green fluorescein 
dye, once the tritium reaches the water table in the Protected Area, groundwater in this area is 
captured by the mat sumps and therefore any tritium that reaches the aquifer is also captured and 
discharged via a monitored pathway. 

This data also suggests that the tritium detected at PZ-3 and the original GWP-6. was from historic 
releases trapped or perched in the vadose soils and based on the current monitoring program, do not 
warrant additional investigations. 

Monitoring Well GWP-18 

Tritium has historically been reported at well GPW-18 at concentrations close to those reported in Lake 
Anna. Given this observation, coupled with its proximity downgradient from the fire suppression 
system, it was hypothesized to create a localized groundwater mound and suggesting a potential leak in 
that line. However, in 2019, levels reached as high as 12,930 pCi/L suggesting other potential source(s), 
possibly from water in the Boron Recovery Tank (BRT) Tunnel. This water was then removed from the 
BRT Tunnel and the area inspected. No leaks were identified. It is believed the tritium in the tunnel is 
leaching from the concrete structure or washout/rainout from the station releases or impacts from a 
past release. However, it should be noted that levels have declined to below 5,000 pCi/L, which is 
similar to the Lake Anna levels. 

4.0 SUMMARY 

The current groundwater monitoring network provides adequate assurance that radiological 
contamination of groundwater will be detected in a timely manner (i.e., prior to migration off-site). 
Both the historic tritium levels and current data do not pose a risk to human health and the 
environment; the current tritium levels are well below the drinking water standard of 20,000 pCi/L. 
Furthermore, the impacted groundwater is controlled and discharged via a monitored discharge. 
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Based on the review of the hydrogeological data presented in the Hydrogeologic Assessment and Final 
Safety Analysis Report {FSAR) Review for NAPS, no changes are needed to the Groundwater Section of 
the Updated FSAR. 

However, as a good practice, the following are limited recommendations based ~rn the condition ofthe 
current network: 
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Dominion Environmental Services 

Guidance Document 

Flora and Fauna Habitat Management on Electric Transmission and Distribution Rights-
of-Way in Virginia 

1.0 Scope: 

This guidance addresses Dominion's process for selecting appropriate vegetation management 
practices on sites known be inhabited by rare, threatened, and/or endangered plant species along 
electric transmission and distribution utility lines. Because these designated plant species are not 
tolerant to herbicide treatment and any form of habitat destruction, special considerations are 
needed to ensure that these plants continue to propagate on Dominion's electric transmission and 
distribution rights-of-way (ROW). 

In addition, seven Memorandums-of-Agreement (MOAs) exist that reqmre special ROW 
management in the event of maintenance or enhancement. The seven MOAs are discussed 
further in Section 4.2 and are presented in Appendix C. They are entitled: 

1. Corolla to Carova Distribution Line 
2. Currituck Sound Transmission Line 
3. Scuppemong Transmission Line 
4. Virginia Quail Council 
5. Roanoke River Transmission Line 
6. Nags Head Woods Transmission Line 
7. The W &OD Trail Transmission Line 

Currently, this document only applies to gas line rights-of-way where a right-of-way is shared 
with a Dominion electric transmission and/or distribution line. Gas line rights-of-way have not 
been part of the rare plant surveys to date. 

Threatened and/or endangered (T &E) species may be listed either by the United States Fish and 
Wildlife Service (USFWS - Federal) or the Virginia Department of Agriculture and Consumer 
Services (VDACS - State). In addition, the Virginia Department of Conservation and 
Recreation (VDCR) - Natural Heritage Division ranks each native species found in Virginia 
based on its degree of rareness from SI (very rare) to S5 (very common), which includes 
FEDLE/LT (Federally Listed Endangered or Threatened) and SOC (Species of Concern). For 
the purposes of defining a "rare" plant, those ranked as either SI, S2, FEDLE/LT, and SOC are 
considered "rare" and are determined to be worthy of special management considerations. 

In order to comply with applicable state regulatory requirements and permits, any applicable 
SCC requirements, and to minimize the potential environmental and financial risks associated 
with impacts to designated T &E species ( a potential civil offense) and potential public relation 
and sustainability considerations associated with impacts to designated rare plants, it is important 
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for Dominion to develop and follow guidance for the selection and best management practices 
for vegetation management on selected transmission and distribution rights-of-way. 

2.0 Dominion Business Units Potentially Impacted: 

This guidance is applicable to all Dominion electric transmission and distribution rights-of-way 
and operations that maintain vegetation through some form of treatment, either chemically, 
mechanically, etc and/or are required by one of the MOAs to specifically manage floral and 
faunal habitat within the ROW. 

This document could also guide Transmission and Distribution construction services when 
accessing infrastructure for repair or replacement. 

3.0 Background: 

One well known modem refuge for rare plants species is powerline rights-of-way. Transmission 
and distribution lines are maintained as open-canopy habitats to prevent woody growth from 
damaging the powerlines and interfering with line maintenance. These areas are dominated by 
native grasses, forbs, and the rare plants that have historically thrived in similar open-canopy 
habitats. 

In 1973, the United States enacted the Endangered Species Act, which provides for the 
conservation of ecosystems upon which threatened and endangered species of fish, wildlife, and 
plants depend. The Act provides for: 

• determination of species as endangered and threatened; 
• prohibits unauthorized taking, possession, sale, and transport; 
• provides authority to acquire land for the conservation of listed species, 
• authorizes establishment of similar State programs; 
• assesses civil and criminal penalties for violating the Act; and 
• authorizes the payment ofrewards. 

Species are designated as either threatened or endangered by the U.S. Fish and Wildlife Service. 
In Virginia, additional species may be designated as threatened, endangered or degrees of 
rareness by the Virginia Department of Conservation and Recreation - Division of Natural 
Heritage 01 A DCR-DNH). In Virginia, species are protected by either the Virginia Department 
of Game and Inland Fisheries ( all species except plants and insects) or the Virginia Department 
of Agriculture and Consumer Services (plants and insects). 

In 1979, the Endangered Plant and Insect Species Act, (Chapter 10 §3.2-1000 through 1011 of 
the Code of Virginia) provided further protection of T &E species above and beyond the federal 
listed species. 
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The Virginia Natural Area Preserves Act (DCR-DNH- Chapter 10 §10.1-209 through 217 of the 
Code of Virginia) mandates VDCR to rank each species on its relative abundance (i.e., degree of 
rareness). 

Any person violating the Endangered Species Act is guilty of a Class 1 misdemeanor unless 
another penalty is specified. Federal listed species may be taken (killed or otherwise impacted 
beyond the plant's ability to thrive) with ''Take" permits. These permits can take months or even 
years to obtain. While State listed species may be taken without permit with landowner 
permission, Dominion has agreed with VDCR to protect these species identified in our ROWs. 

Links: 

Endangered Species Act 
http://epw.senate.gov/esa73.pdf 

Virginia Endangered Plant and Insect Species Act 
http://www. vdacs. virginia. gov /plant&pest/ endangered. shtml 

Virginia Natural Area Preserves Act 
http://www.dcr.virginia.gov/natural heritage/natural area preserves/index.shtml 

In 1995, the first of several surveys for T &E and rare plants were initiated between Dominion 
personnel and VDCR- Natural Heritage Division. VDCR is the Virginia agency responsible by 
statutory authority under the Virginia Natural Area Preserves Act (Section 10.1-209 through 217, 
Code of Virginia) for inventory, database maintenance, protection, and management of 
Virginia's natural heritage resources. Specific sites were chosen, based on desktop reviews, 
identifying sites within rights-of-way that had the highest likelihood for rare plant communities 
and then visited during annual field events in 1995 through 1998. The results of these field 
surveys are documented in a series of reports. 

Fifty-seven (57) sites on Dominion ROWs were identified as being inhabited by T&E and/or rare 
plants (a list is presented in APPENDIX A). These sites support seventy-six (76) T&E and rare 
plant species (presented in APPENDIX B). 

All of the identified sites were revisited in 2005 and 2012 to document the presence/absence and 
overall health of the T &E and rare plants. 

4.0 Best Management Practices (BMP) 

4.1 Vegetation Maintenance 

Historically, most ROWs were maintained via mowing using tractors and bushhogs on a three 
year schedule. Recently, the use of selective herbicides has been utilized for Dominion's ROWs, 
except in special areas where herbicide treatment is precluded, such as sites near sensitive 
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resources and waterbodies. The use of selective herbicides allows the user to "select" only those 
species that are undesirable. Specifically, along Dominion's ROWs, only woody species that 
may grow tall enough to interfere with powerline operation would be selected for treatment. 
This allows for other plants, such as the T &E and rare plants, to continue to thrive without being 
affected by other management means. Most sites are maintained on a 3-5 year rotating cycle. 

The selective herbicide management is only as "selective" as the user. There may be collateral 
damage to adjacent plant species if the herbicide is applied "nonselectively." A plant affected by 
herbicide is killed to the root with little chance of survival. Consequently, in the selected sites 
with known T &E and rare plants, herbicide management may not be the best management 
practice. Impacts to these plants should be avoided, which may dictate another form of 
vegetation management such as mowing - which allows the plant to re-germinate from the 
unaffected root system. Mowing vegetation mimics the results of fire in nature where the plant 
is damaged above the ground surface but remains intact beneath the ground surface and is able to 
re-germinate when suitable conditions return. However, mowing may not be the only alternative 
based on site restrictions for access or maneuverability. Another form of selective herbicide 
treatment may be used on these sites is called basal/stem injection (commonly called hack and 
squirt). This form of treatment is very selective in its treatment and causes little to no collateral 
damage with its application. A site specific determination should be made for each site. 

4.2 Memorandums-of-Agreement 

Seven Memorandums-of-Agreement (MOAs) exist that require special ROW management in the 
event of maintenance or enhancement. These MOAs remain enforceable in perpetuity unless 
otherwise indicated in each section. 

4.2.1 Corolla to Carova Distribution Line 

This agreement is for the cooperative maintenance by Dominion and the North Carolina 
Department of Environment and Natural Resources - Division of Coastal Management for an 
electric distribution line right-of-way for installation and maintenance of an underground 
electrical cable to meet additional power capacity demands and reliability to the Currituck Outer 
Banks. 

4.2.2 Currituck Sound Transmission Line 

The increased utilization of electric power poles along the Outer Banks as nesting sites by osprey 
presented a danger to the birds. In cooperation with the Town of Kitty Hawk, Dominion 
(formerly North Carolina Power) established additional nesting sites for the osprey by leaving 
intact twelve concrete transmission structures crossing Currituck Sound with osprey nesting 
platforms. 

This agreement was through December 31, 1990; however, the nesting platforms still remain. 
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4.2.3 Nags Head Woods Transmission Line 

An agreement between Dominion and The Nature Conservancy (TNC) calls for cooperative 
maintenance along a transmission right-of-way (50-feet wide) through parcels owned by TNC in 
the Atlantic Township of Dare County, North Carolina. The purpose of the agreement is to 
minimize any interference with or harm to the ecological integrity of the Nags Head Woods 
Ecological Preserve. 

4.2.4 Roanoke River Transmission Line 

A Memorandum of Understanding (MOU) between Dominion and the U.S. Fish and Wildlife 
Service for maintenance of a transmission line right-of-way through the USFWS' property 
designated as the Company Swamp and Hampton Swamp tracts. The MOU describes 
Dominion's options for tree removal within the right-of-way and just outside the boundary. 

4.2.5 Scuppernong Transmission Line 

A Department of the Army Corps of Engineers wetland permit (Permit no. SA WC088-N-089-
0221; State permit no. 161-88) allows for construction of a transmission line across the 
Scuppernong River in Tyrrell County, North Carolina. Among other requirements, one of the 
mitigation tasks is the placement of twelve wood duck boxes in the vicinity of the Scuppemong 
River. 

4.2.6 Virginia Quail Council 

Dominion is a signature of the Virginia Quail Council Memorandum of Agreement (MOA). As 
a signature, Dominion agrees to actively support the Virginia Quail Action Plan through internal 
and external outreach, applicable research, and the promotion and application of land 
management practices and programs, subject to the availability of funds, to establish and 
maintain habitat for bobwhite quail and other early succession wildlife species in Virginia. 

4.2. 7 The W &OD Trail Transmission Line 

This MOU between Dominion and the Northern Virginia Regional Park Authority is to establish 
vegetation management guidelines where the W &OD Trail and Dominion transmission lines co
exist. Specific guidelines on right-of-way vegetation management are documented. 
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5.0 BMP Selection 

All identified sites were surveyed using a GPS unit in 2012. These areas have been posted on 
either the electric Transmission or Distribution GIS layers. The transmission layers are posted 

on the current Google Earth layers used by the foresters. Distribution layers are posted on the 
distribution-only GIS system. 

If vegetation management, or any maintenance/construction work that may impact vegetation 
through construction activity or access to or through these areas, is proposed for one of the 57 
selected sites within the boundaries displayed on the GIS layers, the Supervisor of Forestry, 
Supervisor of Construction, and/or Environmental Biology should be consulted on the best BMP 
to employ. The decision on which management technique to use is strictly site specific and must 
be made through coordination with all parties. 

There are several alternatives. 

1. Proceed with selective herbicide treatment with specific areas demarcated as ''No 
Treatment Areas", 

2. Choose an alternate vegetation management tool such as mowing, or 

3. Avoid vegetation management on the selected site all together. 
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6.0 Contacts 

Regarding This Guidance Document: 

1. Karen Canody 
2. Matt Overton 

804-271-5304 or karen.k.canody@dom.com 
804-271-5373 or matt.overton@dom.com 
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APPENDIX A. SITE LIST 

Site County Plant common name Plant scientific name Rank 

Balm of Gilead Suffolk City Spreading pogonia Cleistes divaricata Sl 

Pine barren gentian Gentiana autumnalis Sl 

Bay-gail holly /lex coriacea S2 

Ciliate meadow-beauty Rhexia petio/ata Sl 

Short-beard plumegrass Saccharum brevibarbe Sl 

Slender nutrush Scleria minor S2 

Bedingfield Creek Swale Brunswick Golden colicroot Aletris aurea Sl 

Berry Hill Diabase Flatwoods Culpeper Susquehanna cherry Prunus pumila v. susquehanae Sl 

Branchville Southampton Southern bog goldenrod Solidago gracilf ima S2 

Brittles Millpond Sussex Red milkweed Asclepias rubra S2S3 

Toothache grass Ctenium aromaticum Sl 

Slender marsh rose-pink Sabatia campanulata S2 

Slender nutrush Scleria minor S2 

Carbell Swamp Isle of Wight Many headed bunch beakrush Rhynchospora cephalantha v. p/eiocepha/a S2 

Cat Ponds East Isle of Wight Maidencane Panicum hemitomon S2 
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Site County Plant common name Plant scientific name Rank 

Two-formed rose-pink Sabatia difformis Sl 

Cattail Creek Greensville Short-leaved beardgrass Gymnopogon brevifolius S2S3 

A St. John's wort Hypericum setosum Sl 

Small capitates beakrush Rhynchospora cephalantha v. attenuata Sl 

A beakrush Rhynchospora perplexa v. virginiana S1S2 

Cherry Orchard Sussex Cuthbert turtlehead Che/one cuthbertii S2 

Bog-buttons Lachnocaulon anceps S2 

Slender marsh rose-pink Sabatia campanulata S2 

Slender nutrush Scleria minor S2 

Collier Branch Greensville Atlantic tickseed Coreopsis oniscicarpa Sl 

Savanna eryngo Eryngium integrifolium Sl 

Creeping St. John's wort Hypericum adpressum Sl 

Rafinesque's seedbox Ludwigia hirtella Sl 

Sessile-leaved hornpod Mitreo/a sessilifolia Sl 

Slender marsh rose-pink Sabatia campanulata S2 

Blue maidencane Amphicarpum purshii Sl 

Long-leaf milkweed Asc/epias /ongifolia Sl 
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Site County Plant common name Plant scientific name Rank 

White-top fleabane Erigeron vernus 52 

Bog rush Juncus el/iottii 5152 

Coppahaunk Swamp Sussex Red milkweed Asclepias rubra 5253 

Cypress Chapel Suffolk City Short bearded plumegrass Saccharum brevibarbe 51 

Delaware Southampton Rough hair panic grass Dichanthelium strigosum v. strlgosum 51 

Depot Road Dinwiddie Cuthbert turtlehead Che/one cuthbertii 52 

Southern purple pitcher plant Sarracenia purpurea ssp. venosa 52 

Slender marsh rose-pink Sabatia campanulata 52 

Slender nutrush Seier/a minor 52 

Difficult Creek Halifax Carolina thistle Cirsium carolinianum 51 

Smooth coneflower Echinacea /aevigata FED LE 

Rattlesnake master Eryngium yuccifolium v. yuccifolium 52 

Obovate marshallia Marshallia obovata v. obovata 51 

Trailing phlox Phlox nivalis v. henizii 5253 

American ipecac Porteranthus stipulates 51 

Emporia Greensville Pine barrens reedgrass Calamovi/fa brevipilis 51 

Slender rattlesnake root Prenanthes autumnalis 52 
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Site County Plant common name Plant scientific name Rank 

Ciliate meadow beauty Rhexia petiolata Sl 

Small capitates beakrush Rhynchospora cephalantha v. attenuata Sl 

Slender nutrush Scleria minor S2 

Dense-flowered camas Zigadenus densus Sl 

Foxtail Bogs Greensville Golden colicroot Aletris aurea Sl 

Red milkweed Asc/epias rubra S2S3 

Barratt's sedge Carex barrattii S2 

Bog-buttons Lachnocau/on anceps S2 

Basil mountain mint Pycnanthemum clinopodioides Sl 

Torrey's mountain mint Pycnanthemum torrei S2 

Small capitate beakrush Rhynchospora cephalantha v. attenuata Sl 

Slender nutrush Scleria minor S2 

Elliott goldenrod Solidago /atissimifo/ia S2 

Franklin Southampton Sandy-woods chaffhead Carphephorus bellidifo/ius Sl 

Short-leaved beardgrass Gymnopogon brevifo/ius S2S3 

Dwarf southern bayberry Myrica cerifera v. pumila Sl 

Golden Hill Branch Surry Many headed bunch beakrush Rhynchospora cephalantha v. p/elocephala S2 

Page 16 



Site County Plant common name Plant scientific name Rank 

Tall yellow-€yed-grass Xyris p/atylepis 52 

Goodman Swamp Suffolk City Southern red lily Li/ium catesbaei v. /ongii 51 

Gravelly Run Dinwiddie Maidencane Panicum hemitomon 52 

Handsom-Gum Southampton Ten-angle pipewort Eriocaulon decangulare 52 

A St. John's wort Hypericum setosum 5152 

Ciliate meadow-beauty Rhexia petiolata 51 

Small capitate beakrush Rhynchospora cephalantha v. attenuata 52 

Two-formed rose-pink Sabatia difformis 51 

Southern purple pitcher plant Sarracenia purpurea v. venosa 52 

Slender nutrush Scleria minor 52 

Red milkweed Asc/epias rubra 52 

Dense-flowered camas Zigadenus densus 51 

Harris Swamp Sussex Virginia thistle Cirsium virginianum S2 

Kilby Northwest Suffolk City Red milkweed Asclep/as rubra S2 

Pine barrens reedgrass Calamovi/fa brevipilis Sl 

Raven's seedbox Ludwigia ravenii Sl 

Tall yellow-€yed-grass Xyris p/aty/epis S2 
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Site County Plant common name Plant scientific name Rank 

Barratt's sedge Carex barrattii 52 

Spreading pogonia C!eistes divarlcata 51 

Slender nutrush Sc!eria minor 52 

Lower Arthur Swamp Dinwiddie Red milkweed Asclepias rubra 52 

Cuthbert turtlehead Che/one cuthbertii 52 

- Rafinesque's seedbox Ludwigia hirtella 51 

Small capitates beakrush Rhynchospora cephalantha v. attenuata 51 

Curtiss' yellow-eyed-grass Xyris difformis v. curtissii 51 

Lummis Flatwoods Suffolk City A sedge Carex striata v. brevis 5253 

Pine barren gentian Gentiana autumnalls 51 

Savanna beakrush Rhynchospora debilis 51 

Yellow pitcher plant Sarracenia flava 51 

Slender nutrush Sc!eria minor 52 

Spreading pogonia Cleistes divaricata 51 

Manning Suffolk City A sedge Carex striata v. brevis 5253 

Slim-leaf tick-trefoil Desmodium tenuifolium 51 

Short-beard plumegrass Saccharum brevibarbe 51 
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Site County Plant common name Plant scientific name Rank 

Slender nutrush Sc/eria minor S2 

Mercy Seat Church Surry Slender nutrush Sc/eria minor S2 

Moss Swamp Suffolk City Tall yellow-eyed-grass Xyris p/aty/epis S2 

Nance's Shop Bog Charles City New Jersey Rush Juncus caesariensis soc 

North Dismal Swamp Suffolk City Hairy seedbox Ludwigia pi/osa Sl 

Chesapeake Water paspalum Paspalum dissectum Sl 

City 
Elliot goldenrod Solidago latissimifolia 52 

Fringed yellow-eyed-grass Xyris fimbriata Sl 

Oak Grove Church Dinwiddie Cuthbert turtlehead Che/one cuthbertii S2 

Piney Grove Sussex Red milkweed Asc/epias rubra S2S3 

Pine barrens reedgrass Calamovilfa brevipilis Sl 

Small capitates beakrush Rhynchospora cepha/antha v. attenuata Sl 

Southern purple pitcher plant Sarracenia purpurea ssp. venosa S2 

Slender nutrush Sc/eria minor S2 

Large-flowered camas Zidadenus g/aberrimus Sl 

Possum Run Seep Charles City New Jersey Rush Juncus caesariensis soc 

Radium Flatwoods Greensville A St. John's wort Hypericum setosum 51 
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Site County Plant common name Plant scientific name Rank 

Reedy Creek Seeps Caroline New Jersey Rush Juncus caesariensis soc 

Little-leaf sensitive briar Mimosa quadrivalvis v. angustata 52 

Large white fringed orchid Platanthera blephariglottis v. conspicua 51 

Purple pitcher plant Sarracenia purpurea 52 

Rocky Mill Flatwoods Lunenburg Short-leaved beardgrass Gymnopogon brevifo/ius 5253 

Obovate marshallia Marshallia obovata v. obovata 51 

Torreys mountain mint Pycnanthemum torrei 52 

Purple dropseed Sporobo/us junceus 51 

Rose of Sharon Church Suffolk City Water paspalum Paspalum dissectum 52 

Round Gut Sandhill Southampton Grass-like roselings Callisia graminea 51 

Plukenet's flatsedge Cyperus p/ukenetii 52 

Pineland tick-trefoil Desmodium strictum 52 

Round Hill Church Greensville Water paspalum Paspalum dissectum 52 

Saint Marys Church Suffolk City Woolly chaffhead Carphephorus tomentosus 51 

Carolina sheep-laurel Kalmia caro/ina 52 

Southern red lily Lilium catesbaei v. longii 51 

Ciliate meadow-beauty Rhexia petiolata 51 
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Site County Plant common name Plant scientific name Rank 

Salem Run Bog Charles City New Jersey Rush Juncus caesariensis soc 

Sappony Creek Sussex Golden colicroot Aletris aurea 51 

Virginia thistle Cirsium virginianum 52 

Many-headed bunch beakrush Rhynchospora cephalantha v. p/eiocephala 52 

Yellow pitcher plant Sarracenia f/ava 51 

Curtiss' yellow-eyed-grass Xyris difformis v. curtissii 51 

Shands Bog Dinwiddie Red milkweed Asc/epias rubra 5253 

Pine barrens reedgrass Calamovilfa brevipilis 51 

Toothache grass Ctenium aromaticum 51 

Ten-angle pipewort Eriocau/on decangu!are 52 

Early paspalum Paspa/um praecox 51 

Large white fringed orchid Platanthera b/epharig/ottis v. conspicua 52 

Slender rattlesnake root Prenanthes autumnalls 52 

Slender marsh rose-pink Sabatia campanulata 52 

Yellow pitcher plant Sarccenia f/ava 51 

Large-flowered camas Zidadenus g/aberrimus 51 

Shrub Pocosin Surry False hop sedge Carex /upu/iformis 51 
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Site County Plant common name Plant scientific name Rank 

Many-headed bunch beakrush Rhynchospora cephalantha v. p/eiocepha/a S2 

A beakrush Rhynchospora perplexa v. virginiana S1S2 

Tall yellow-eyed-grass Xryis p/aty/epis S2 

South Meherrin Greensville Water paspalum Paspalum dissectum S2 

Many-headed bunch beakrush Rhynchospora cephalantha v. p/eiocepha/a S2 

State Route 666 Dinwiddie Cuthbert turtlehead Che/one cuthbertil S2 

String of Logs Pocosin Isle of Wight Many-headed bunch beakrush Rhynchospora cephalantha v. p/eiocepha/a S2 

Suffolk Airport North Suffolk City Toothache grass Ctenium aromaticum Sl 

Pine barren gentian Gentiana autumnalis Sl 

Slim-leaf tick-trefoil Desmodium tenuifolium Sl 

Slender nutrush Scleria minor S2 

Suffolk Airport South Suffolk City Red milkweed Asc/epias rubra S2 

Pine barrens reedgrass Calamovi/fa brevipilis Sl 

Slim-leaf tick-trefoil Desmodium tenuifolium Sl 

Elliott goldenrod Solidago latissimifolia S2 

Tall yellow-eyed-grass Xyris p/aty/epis S2 

Pine barren gentian Gentiana autumnalis Sl 
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Site County Plant common name Plant scientific name Rank 

Slender nutrush Sc/eria minor S2 

Sussex Schoolhouse Swamp Sussex Carolina boltonia Boltonia caroliniana S2 

Virginia thistle Cirsium virginianum S2 

Wrinkled jointgrass Coelorachis rugosa Sl 

Slim-leaf tick-trefoil Desmodium tenuifolium Sl 

Blood panic grass Dichanthelium consanguineum Sl 

A. St. John's wort Hypericum setosum Sl 

Bog rush Juncus elliottii S1S2 

Rafinesquie's seedbox Ludwigia hirtella Sl 

Slender rattlesnakeroot Prenanthes autumnalis S2 

A goldenrod So/idago gracillima S2 

Tuckers Pocosin Surry Many-headed bunch beakrush Rhynchospora cephalantha v. p/eiocepha/a S2 

A beakrush Rhynchospora perplexa v. virginiana S1S2 

Upper Warwick Swamp Prince Barratt's sedge Carex barrattii S2 
George 

Wakefield South Sussex Red milkweed Asc/epias rubra S2 

Tall yellow-eyed-grass Xyris platy/epis S2 
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Site County Plant common name Plant scientific name Rank 

Warwick Swamp Prince Red milkweed Asclepias rubra 5253 

George 
Spreading pogonia C!eistes divaricata 51 

Large-flowered camas Zidadenus g!aberrimus 51 

Windsor Southeast Isle of Wight Many-headed bunch beakrush Rhynchospora cepha!antha v. p/eiocephala 52 

Wrights Corner Caroline New Jersey Rush Juncus caesariensis soc 
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Golden colicroot - Aletris aurea 

Plant Description: The colic root plant grows 1- 3 feet high. The thin leaves, 4-8 inches long, 
form a rosette at the base of the stem. The flowers are tubular, yellow to orange and about 1/4 
inch long, 6-lobed at the tip. They form spikelike clusters on the upper third of the stem. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Brunswick 
Greensville 
Sussex 

Site 
Bedingfield Creek Swale 
Foxtail Bogs 
Sappony Creek 
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Blue maiden cane - Amphicarpum purshii 
Plant Description: Amphicarpum purshii is an annual grass with erect stems 30 to 80 
centimeters tall. The leaves, sheaths, and blades both are hairy, the lower blades are up to 15 cm 
long and 1 to 1.5 cm wide while the upper leaves are reduced. The clusters are simple, 3 to 20cm 
long, are with a few main branches. As in all grasses, the small, inconspicuous flowers occur in 
scaly structures called spikelets. The spikelets are hairy and 4 millimeters long. A. purshii also 
has subterranean spikelets with solitary flowers borne on long stems. These underground 
spikelets are 7-8 mm long, long-pointed, and sparsely hairy. All or at least most of A. purshii's 
seeds are produced by these underground flowers 

State Ranking: S 1 

Dominion Locations Found: 

County 
Greensville 

Site 
Collier Branch 
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Long leaf milkweed - Asclepias longifolia 
Plant Description: During much of the year, this milkweed is rather inconspicuous. As a 
deciduous species, it spends its winter dormant and beneath the soil surface. In early spring, it 
emerges, but is never much more than a few thin basal leaves. By late spring, each plant stands 
about 2 feet tall with a rigid, but thin, main stem and numerous 3-6 inch linear leaves. The 
flowers occur in round umbels; several near the top of the main stem. They are small and 
whitish. The tips of the strongly recurved petals and the tips of the corollas are often a purplish 
pink. Blooming is most common in late spring, but may occur as late as early summer. Seed 
production follows about 6 weeks later. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Greensville 

Site 
Collier Branch 
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Red milkweed - Asclepias rubra 
Plant Description: Red Milkweed is a distinctive native perennial, forming a clump of flowers 
to 1 ft. wide. In mid spring 1 to 4 stems break through the soil, and quickly grow 2 to 3 ft. tall. 
Lavender-pink flowers bloom for several weeks in late spring. 

State Ranking: S2S3 

Dominion Locations Found: 

County 
Dinwiddie 

Greensville 
Prince George 
Southampton 
Suffolk City 

Sussex 

Site 
Lower Arthur Swamp 
Shands Bog 
Foxtail Bogs 
Warwick Swamp 
Handsom-Gum 
Kilby Northwest 
Suffolk Airport South 
Brittle Millpond 
Coppahaunk Swamp 
Piney Grove 
Wakefield South 
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Carolina boltonia - Boltonia caroliniana 
Plant Description: They are characterized by broad, willow-like leaves beneath the branches of 
the arrays and lilac rays on the flowers. 

State Ranking: S2 

Dominion Locations Found: 

County 
Sussex 

Site 
Sussex schoolhouse swamp 
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Pine barrens reedgrass - Calamovilfa brevipilis 
Plant Description: A grass standing between 1-3 feet tall. Very non-descript in nature. The 
major characteristic is the large "knuckle" on the top of the root system, usually just below the 
soil surface. 

State Ranking: S 1 

Dominion Locations Found: 

Countv 
Dinwiddie 
Greensville 
Suffolk City 

Sussex 

Site 
Shands Bog 
Emporia 
Kilby Northwest 
Suffolk Airport South 
Piney Grove 

iiK'A , xrn arr:.- • 
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Grasslike roselings - Callisia graminea 
Plant Description: Most have grass-like leaves and all have small pink flowers - like a 
miniature spiderwort, but not nearly as aggressive in terms of its ability to spread in a landscape. 
All roselings are annuals. Grassleaf roseling, as its common and Latin names suggest, has grass
like leaves that form a clump about 8 inches across and 6-8 inches high. From this small mound, 
the flower stalks emerge in late spring to early summer; standing another inch or two above the 
foliage. Tiny pink blooms open in the morning and close by early afternoon; similar to those of 
its close relatives the spiderworts. Each flower lasts for only a short period, but new flowers are 
produced daily for many weeks. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Southampton 

Site 
Round Gut Sandhill 
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Barratt's sedge - Carex barrattii 
Plant Description: Barratt's sedge is a loosely clumped grass-like perennial that occurs in 
patches. Its roots are fuzzy and yellow. Leaves are strap-like, 2-5 mm wide, and curled under on 
the edges. Stems are 20-90 cm tall and much exceed the leaves. At the apex of the stems are 
narrowly cylindrical clusters of male flowers. Also towards the apex of the stems are 2-4 
secondary stems which branch off of the main stems. At the apex of these secondary stems are 
cylindrical flower/fruit clusters (spikes). Usually these spikes are mostly composed of densely 
arranged female flowers with a few male flowers towards the apex of the spikes. The female 
flowers develop into fruits, which are 2.5-3.5 mm long 

State Ranking: S2 

Dominion Locations Found: 

County 
Greensville 
Prince George 
Suffolk City 

Site 
Foxtail Bogs 
Upper Warwick Swamp 
Kilby Northwest 
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False Hop Sedge - Carex lupuliformis 
Plant Description: This is a large stout sedge with one or a few erect stems up to 1.3 meters tall 
sticking out above the clump of wide green leaves. There are 1-5 large and fat cylinder-shaped 
female spikes toward the top of the stem with inflated flower bracts. The diamond-shaped fruits 
have small knobs on the angles that often break through and stick out of the flower bracts late in 
the season. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Surry 

Site 
Shrub Pocosin 

Page 34 



Walter's Sedge - Carex striata var. brevis 
Plant Description: These plants are grass-like. When growing these plants tend to go up, 
developing very little in width, and they tend to have a columnar development. It is an evergreen; 
during spring, summer, autumn, winter it assumes a green coloring; the adult specimens are 
medium in size and reach 4 m high. 

State Ranking: S2S3 

Dominion Locations Found: 

County 
Suffolk City 

Site 
Lummis Flatwoods 
Manning 
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Sandy Woods Chaffbead - Carphephorus bellidifolius 
Plant Description: Plants are usually 20- 60 cm tall (short). Stems have small hairs on them. 
Leaves, if present, are at the base of the plant near the ground surface. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Southampton 

Site 
Franklin 
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Wooly Chaffbead - Carphephorus tomentosus 
Plant Description: Plant grows to 20-80 cm with a purple stem, reduced leaves, and many 
bunched pinkish flowers. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Suffolk City 

Site 
Saint Mary's Church 
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Cuthbert turtlehead - Chelone cuthbertii 
Plant Description: plant is usually 40-100 cm tall , leaves are willow-like with a toothed margin 
being paler beneath than above. Flowers are purple. 

State Ranking: S2 

Dominion Locations Found: 

County 
Sussex 
Dinwiddie 

Site 
Cherry Orchard 
Depot Road 
Lower Arthur Swamp 
Oak Grove Church 
State Route 666 
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Carolina Thistle - Cirsium carolinianum 
Plant Description: Biennial herb to 1.5 m. ; flowering May, June; fruiting June, July. When in 
bloom, the flowering heads are conspicuous with purplish color. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Halifax 

Site 
Difficult Creek 
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Virginia Thistle - Cirsium virginianum 
Plant Description: It is a biennial growing to 1.2 m (4ft) . The flowers are hennaphrodite (have 
both male and female organs). Flowers are purple to lavender, flowering in May - July. 

State Ranking: S2 

Dominion Locations Found: 

County 
Sussex 

Site 
Harris Swamp 
Sappony Creek 
Sussex Schoolhouse Swamp 
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Spreading Pogonia - Cleistes divaricata 
Plant Description: medium size plant (1-2 feet tall) with a pink tubular flower with 3 long 
narrow spreading brownish or purplish-green sepals. Leaves are 8-inches long and are oblong 
and lanceolate inserted above the middle of the stem. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Prince George 
Suffolk City 

Site 
Warwick Swamp 
Balm of Gilead 
Kilby Northwest 
Lummis Flatwoods 
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Wrinkled Jointgrass - Coelorachis rugosa 
Plant Description: The plants grow to a height of approximately 1.2 meters. It is a deciduous 
plant with simple leaves. The leaves are arranged opposite. The plants bloom from August to 
September. The brown fruits are caryopses. They develop in autumn. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Sussex 

Site 
Sussex Schoolhouse Swamp 
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Atlantic Tickseed - Coreopsis oniscicarpa 
Plant Description: Plant grows to 50-100 cm tall with bright yellow flowers. Basal leaves are 
oval and become more willow-like towards the top of the plant. Produces fruit commonly 
known as "hitchhikers". There is a common species in this group found throughout Virginia. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Greensville 

Site 
Collier Branch 
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Toothache Grass - Ctenium aromaticum 
Plant Description: This is a perennial grass that forms clumps of stems reaching 1 to 1.5 meters 
in maximum height. The leaves are up to 46 centimeters long. The flower cluster is a spikelet 
with one branch that is up to 15 centimeters long and lined on one side with two rows of 
spikelets. Each spikelet is roughly a centimeter long. 

State Ranking: S l 

Dominion Locations Found: 

County 
Dinwiddie 
Suffolk City 
Sussex 

Site 
Shands Bog 
Suffolk Airport North 
Brittles Millpond 
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Plukenet's Flatsedge - Cyperus plukenetii 
Plant Description: Herbaceous plant is usually 1 m tall and rough to the touch over the entire 
plant. Flowers July- September with small spikelets (6-8 mm) on the terminal flower cluster. 

State Ranking: S2 

Dominion Locations Found: 

County 
Southampton 

Site 
Round Gut Sandhill 
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Pineland Tick-trefoil - Desmodium strictum 
Plant Description: It grows to a height of approximately 1, 2 meters. It is a deciduous plant with 
three leaves. The leaves are arranged opposite one another. They are willow-like. The flowers are 
pea-shaped and pink. The plants bloom from July to August. The fruit becomes what is 
commonly known as "hitch hikers". 

State Ranking: S2 

Dominion Locations Found: 

County 
Southampton 

Site 
Round Gut Sandhill 
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Slim Leaf Tick-trefoil - Desmodium tenuifolium 
Plant Description: It is a deciduous plant with three-palmate leaves. The leaves are arranged 
opposite one another. They are linear. The flowers are pea-shaped and pink. The plants bloom 
from August to September. The fruits become what is commonly known as "hitch hikers". 

State Ranking: S 1 

Dominion Locations Found: 

County 
Suffolk City 

Sussex 

Site 
Manning 
Suffolk Airport North 
Suffolk Airport South 
Sussex Schoolhouse Swamp 
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Blood Panic Grass - Dichanthelium consanguineum 
Plant Description: Plants grayish-green. The leaf blades are 2-8 cm, oval to willow-like. Flower 
cluster is 20-55 cm, erect; nodes are hairy. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Sussex 

Site 
Sussex Schoolhouse Swamp 
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Rough Hair Panic Grass - Dichanthelium strigosum var. strigosum 
Plant Description: Densely tufted perennial. Stems nodes swollen or brittle. Stems erect or 
laying flat to 10-40 cm tall. Stem intemodes are hollow and with flower clusters less than 1 m 
tall. Leaves mostly near the bottom of the stem, below middle of stem. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Southampton 

Site 
Delaware 
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Smooth Coneflower - Echinacea laevigata 
Plant Description: This is a perennial herb that grows up to about 1.5 meters in height with a 
mostly naked, smooth, leafless stem. Any leaves are roughly willow-shaped. On top of the stem 
is a flower head containing narrow pink or purplish ray petals up to 8 centimeters long. The 
petals droop away from the center of the head. The small, tubular disc florets in the center are 
dark purple in color. Blooming occurs in May through July. 

State Ranking: FED ENDANGERED 

Dominion Locations Found: 

County 
Halifax 

Site 
Difficult Creek 
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White Top Flea bane - Erigeron vernus 
Plant Description: Flowering stem less than 1 m is mostly leafless. The flower (in Spring) is 
20-30 white (rarely lavender) petals. 

State Ranking: S2 

Dominion Locations Found: 

County 
Greensville 

Site 
Collier Branch 
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Ten-angle Pipewort - Eriocaulon decangulare 
Plant Description: Herbs, perennial, 30--110 cm. Leaves are only observed at the base with a 
leafless stem ending in a round crowded head of tiny flowers. Commonly referred to as 
"hatpins" because of their resemblance. 

State Ranking: S2 

Dominion Locations Found: 

County 
Dinwiddie 
Southampton 

Site 
Shands Bog 
Handsom-Gum 
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Savanna Eryngo - Eryngium integrifolium 
Plant Description: Plant is slender and erect to 30-80 cm. Leaves are larger near the bottom of 
the stem and are not present during flowering. Flowers are greenish at first, then turning blue. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Greensville 

Site 
Collier Branch 
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Rattlesnake Master - Eryngium yuccifolium var. yuccifolium 
Plant Description: Smooth rigid stem (2-6 m) bearing thistle-like flower heads made up of 
small greenish-white florets. Flowers from July - August. Leaves are long, linear, pointed and 
parallel veined. 

State Ranking: S2 

Dominion Locations Found: 

County 
Halifax 

Site 
Difficult Creek 
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Pine Barren Gentian - Gentiana autumnalis 
Plant Description: Plant is 20-60 cm. Leaves are thin, linear, and elongated. Solitary flower, on 
occasion up to 2 or 3, at the tops of the stems, with five petals, fused for one-half of their length. 
The flowers grow upright, opening in the sun. Striking shade of deep indigo-blue petals; the 
throat has white-greenish stripes and spots. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Suffolk City 

Site 
Balm of Gilead 
Lummis Flatwoods 
Suffolk Airport North 
Suffolk Airport South 
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Short Leaved Beardgrass - Gymnopogon brevifolius 
Plant Description: Plant short (to 9 cm). Narrow leaves (2-8 cm X 2-8 mm vs. 2.5-12 cm X 5-
10 mm), short fruit stalks (.8-1 mm vs. 4-12.2 mm), and usually having panicle branches that are 
naked of spikelets for the lower third. 

State Ranking: S2S3 

Dominion Locations Found: 

County 
Greensville 
Lunenburg 
Southampton 

Site 
Cattail Creek 
Rocky Mill Flatwoods 
Franklin 
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Creeping St. John's Wort-Hypericum adpressum 
Plant Description: Creeping St. John's wort is a herbaceous plant that grows 3-8 decimeters tall. 
It usually occurs in large clumps with many stems. It has opposite, linear, to narrowly elliptic 
leaves that are 3-6 centimeters long and 5-10 millimeters wide, 4-6 times as long as wide. Each 
leaf has a tiny white point at the tip and is tapered at the sessile base. The margins are without 
teeth and turned under. There are usually many flowers in the inflorescence. The bright yellow 
petals are 6-8 millimeters long. The fruit is a one-chambered capsule that is 4-6 millimeters long 
and gradually narrowed to the beak. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Greensville 

Site 
Collier Branch 
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Hairy St. John's Wort - Hypericum setosum 
Plant Description: Plant stems are usually solitary or 2 to the base. Slender unbranched to the 
terminal flower cluster 30-80 cm tall. Leaves are hairy on both sides. Flowers are orange-yellow 
and 5-8 mm long. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Greensville 

Southampton 
Sussex 

Site 
Cattail Creek 
Radium Flatwoods 
Handsom-Gum 
Sussex Schoolhouse Swamp 
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Bay-gail holly - /lex coriacea 
Plant Description: Leaf: An evergreen shrub or small tree that reaches heights to 20 feet with a 
very open crown. The leaves are alternate, simple, irregularly serrated or spine-tipped, 1 1/2 to 3 
inches long, oblong to oval, evergreen, leathery, shiny and dark green above, lighter and dull 
beneath. The flower is small, greenish white and inconspicuous, appearing in late spring. The 
fruit is small , nearly black, shiny berry-like drupes, 1/3 inch in diameter, ripening in fall , less 
persistent than other hollies. 

State Ranking: S2 

Dominion Locations Found: 

County 
Suffolk City 

Site 
Balm of Gilead 
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New Jersey Rush -Juncus caesariensis 
Plant Description: New Jersey Rush is a tufted, perennial herb approximately 40 - 70 cm tall. 
The leaves are elongate and narrowly cylindrical. The open, branched flower cluster bears 
clusters of small, non-showy, green flowers or, when fruiting, sharp-pointed dark brown 
capsules. The capsules are longer than the surrounding floral parts. The stems and foliage are 
noticeably rough to the touch, feeling like sandpaper 

State Ranking: SOC 

Dominion Locations Found: 

County 
Caroline 

Charles City 

Site 
Reedy Creek Seeps 
Wrights Corner 
Nance's Shop Bog 
Possum Run Seep 
Salem Run Bog 
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Bog Rush - Juncus elliottii 
Plant Description: It is a tufted, perennial herb approximately 50 cm tall. Root system has 
tubers thickened at the ends. The leaf blades are more slender than other Juncus sp. 

State Ranking: S 1 S2 

Dominion Locations Found: 

County 
Greensville 
Sussex 

Site 
Collier Branch 
Sussex Schoolhouse Swamp 
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Carolina Sheep Laurel - Kalmia carolina 
Plant Description: Evergreen shrub 3 - 5 feet (1 - 1.5 meters) tall, with nearly hairless twigs, 
forming colonies. Leaves are¾ - 3 inches (2 - 8 cm) long, usually in whorls of three, oval ; upper 
surface blue-green, hairless, and shiny; lower surface covered with minute, fine hairs. Flower 
clusters in the angles between the stem and last year's leaves. Flowers are about ¼ inch (0.5 cm) 
wide; white, pink, or rose; bowl-shaped with 5 shallow lobes and a ring of dark pink dots near 
the throat; tips of the stamens tucked into 10 tiny pockets around the inside of the "bowl." Fruit a 
round, 5-lobed capsule. 

State Ranking: S2 

Dominion Locations Found: 

County 
Suffolk City 

Site 
Saint Mary's Church 
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Bog buttons - Lachnocaulon anceps 
Plant Description: This plant is a clump former with the leaves forming a rosette. The leaves 
are linear and only 2-6 mm long, pale green or gray-green. The stem is 15-40 cm long with a 
bulbous head at the end whitish or pale gray. The stem has a twisted appearance. 

State Ranking: S2 

Dominion Locations Found: 

County 
Greensville 
Sussex 

Site 
Foxtail Bog 
Cherry Orchard 
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Southern Red Lily - Lilium catesbaei var. longii 
Plant Description: It requires hot, wet, acidic soil, conditions that would normally exclude lily 
species. It stands approximately 3-4 feet tall producing a single flower, it generally blooms late 
in the year. The flower is upright with 6 petals which are curved backward and are orange toward 
the tip, yellow and purple-spotted toward the base. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Suffolk City 

Site 
Goodman Swamp 
Saint Mary's Church 
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Rafinesque's seedbox - Ludwigia hirtella 
Plant Description: Erect herb, stems (30-)50-120 cm tall , brown or golden, fairly well branched 
in mid to upper third of plant. Leaves alternate, held close to the stem, 1.4-5.5 cm long, 0.4-1.2 
cm wide, willow-like, green on both surfaces. Flowers few to many. Fruit capsule 4.0-7.0 mm 
long, 4.0-5.0 mm in diameter, yellow-green to brown at maturity, open by a terminal pore. Seeds 
are light brown, oblong 0.6-0. 72 mm long, 0.32-0.42 mm wide. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Dinwiddie 
Greensville 
Sussex 

Site 
Lower Arthur Swamp 
Collier Branch 
Sussex Schoolhouse Swamp 
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Hairy seedbox - Ludwigia pilosa 
Plant Description: Stems much branched, 40-120 cm tall. Leaves are alternate, with one 
inconspicuous vein on the underside, leaves 6.5-20 mm long, 5-11 mm wide, oval or elliptic. 
Flowers are usually congested in upper leaf axils, sepals very conspicuous, creamy white within, 
usually also tinged with pink along the main veins and edges, occasionally reddish when grown 
in exposed sites, ovate-triangular or triangular, with 3 parallel main veins. Fruit capsule 3-5 mm 
long and 3-4.5 mm in diameter, with rounded comers, and hard-walled 

State Ranking: S 1 

Dominion Locations Found: 

County 
Chesapeake City 
Suffolk City 

Site 
North Dismal Swamp 
North Dismal Swamp 
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Ravens seedbox - Ludwigia ravenii 
Plant Description: Stems erect, usually well branched and leafy, 35-90 cm tall. Leaves are 
alternate, with one inconspicuous vein on the underside, 0.15-0.25 mm wide, willow-like to oval 
and reddish purple. Flowers are reddish purple, willow-like to widely heart-shaped, succulent, 
0.25-0.45 mm long, 0.15-0.25 mm wide, flowers many, in leaf axils. Fruit capsules are 4-5 mm 
long, oval when mature, and hard-walled 

State Ranking: S 1 

Dominion Locations Found: 

County 
Suffolk City 

Site 
Kilby Northwest 
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Obovate marshallia -Marshallia obovata var. obovata 
Plant Description: Plants are erect and 10- 60 cm tall. Leaves mostly at the bottom of the plant; 
blades 3-nerved, elliptic or oval, 5- 10 cm x 5-15 mm. Flowers are white. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Halifax 
Lunenburg 

Site 
Difficult Creek 
Rocky Mill Flatwoods 
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Little leaf sensitive briar - Mimosa quadrivalvis var. angustata 
Plant Description: A perennial vine and climber that is 30-45 cm tall. Stem has thorns. Leaves 
will curl upon touching. Leaves are green and small 5-10 mm wide. Flowers are purplish-pink 
and bloom in mid-summer. 

State Ranking: S2 

Dominion Locations Found: 

County 
Caroline 

Site 
Reedy Creek Seeps 
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Sessil leaved hornpod - Mitreola sessilifolia 
Plant Description: Plant is 10-50 cm tall. Leaves are flat along the ground and oval, rounded at 
the base usually not over 2 cm long. Flowers are white and in-line on a clustered, branched top 
of the plant. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Greensville 

Site 
Collier Branch 

Page 70 



Dwarf Southern Bayberry - Myrica cerifera var. pumila 
Plant Description: It is a small tree or large shrub and is an evergreen. The glandular leaves are 
long, have a leathery texture and serrated edges, and contain aromatic compounds. The plant is 
dioecious, with male and female flowers on separate plants. Male flowers have three or four 
stamens, and are surrounded by short bracts. The female flowers develop into fruit, which are 
globular and surrounded by a natural wax-like coating. The species flowers from late winter to 
spring, and bear fruit in late summer or fall. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Southampton 

Site 
Franklin 

Page 71 



Maidencane - Panicum hemitomon 
Plant Description: This plant is a perennial grass with stems reaching up to 2 meters in height. 
It is aquatic or semi-aquatic, growing in water or wet soils. It spreads via its root system to form 
large colonies. The canelike roots are filled with air and form a mass up to 46 centimeters wide. 
The stems may be erect or spreading; if nodes on the stem contact moist substrate they will root. 
The leaves are up to 35 centimeters long by 1.5 wide and have tapering tips . The inflorescence is 
a panicle with upright branches. 

State Ranking: Sl 

Dominion Locations Found: 

Countv 
Dinwiddie 
Isle of Wight 

Site 
Gravelly Run 
Cat Ponds East 

Page 72 



Water Paspalum - Paspalum dissectum 
Plant Description: Grass species that is less than 1 m tall. The stem nodes are hairy and 
hollow. Leaves are two-ranked and sheathed at the base. The flowers and fruits are arranged in 
a linear cluster at the end of the plant, mostly arranged linearly on one side of the branch. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Chesapeake City 
Greensville 

Suffolk City 

Site 
North Dismal Swamp 
Round Hill Church 
South Meherrin 
North Dismal Swamp 
Rose of Sharon Church 
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Early Paspalum - Paspalum praecox 
Plant Description: May exceed I m tall. Foliage can be hairy. Leaves are folded. Spikelets 
mostly paired, 2.2-3.1 mm long. The flowers and fruits are arranged in a linear cluster at the end 
of the plant, mostly arranged linearly on one side of the branch. 

State Ranking: SI 

Dominion Locations Found: 

County 
Dinwiddie 

Site 
Shands Bog 
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Trailing Phlox - Phlox nivalis var. henizii 
Plant Description: Low growing plants, rarely over 15 cm tall forms a dense mat with pink to 
lavender flowers. Flowers have 5 petals. Leaves are 1 cm long and opposite and are closely set, 
needle-like. 

State Ranking: S2S3 

Dominion Locations Found: 

County 
Halifax 

Site 
Difficult Creek 
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Large White-fringed Orchid - Platanthera blephariglottis var. conspicua 
Plant Description: Flowering from late spring until summer, it is an 8 to 110 centimeters (3 to 
43 inches) tall plant that can be found growing in bogs and on the moist banks of lakes and rivers 
on the eastern side of North America. The stems and leaves (at least 2) are often several 
spreading leaves scattered along the stem. Leaf shapes from linear to roundish willow-like. 
Flowers are dense spikes of showy white flowers. Petals are near entire fringed and the shape is 
linear and narrows toward the point of attachment. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Caroline 
Dinwiddie 

Site 
Reedy Creek Seeps 
Shands Bog 
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American Ipecac - Porteranthus stipulates 
Plant Description: It modestly flowers on its sprawling stems and it will form well-branched 4 
by 3 foot clumps. One inch, narrow, five-petaled, star-shaped flowers appear in late spring and 
early summer. Flowers, resembling very narrow-petaled apple blossoms, are white with red 
sepals and flutter in the slightest breeze. They are especially enhanced by the dark reddish, wiry, 
stems and dark green, 3-parted leaves. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Halifax 

Site 
Difficult Creek 
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Slender Rattlesnake Root - Prenanthes autumnalis 
Plant Description: Plants are typically 40-140 cm tall with a thickened taproot. Stems are 1-5, 
erect, mostly green with mottled purple, slender, and hairy. Leaves are only present during 
flowering; blades oblong to linear, 7-18 x 0.5- 6 cm. 

State Ranking: S2 

Dominion Locations Found: 

County 
Dinwiddie 
Greensville 
Sussex 

Site 
Shands Bog 
Emporia 
Sussex Schoolhouse Swamp 
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Susquehanna Cherry - Prunus pumila var. susquehanae 
Plant Description: It is a deciduous small shrub that grows to 10--40 cm (rarely to 180 cm) tall , 
forming dense colonies by sprouts from the root system. The leaves are leathery, 4-7 cm long, 
with a serrated margin. The flowers are produced in small clusters of two to four together, 15- 25 
mm in diameter, with five white petals and 25-30 stamens. The fruit is a small cherry 13-15 mm 
diameter, ripening dark purple in early summer. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Culpeper 

Site 
Berry Hill Diabase Flatwoods 
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Basil Mountain Mint - Pycnanthemum clinopodioides 
Plant Description: Basil mountain-mint is a perennial wildflower that grows up to a meter tall. 
It has square branching stems that are covered with short, curved hairs mixed with longer, 
straight hairs. The leaves are relatively narrow, mostly more than 3 times as long as wide, 
willow-shaped and with very short leaf stalks. The upper leaf surface has scattered hairs and the 
lower surface has longer hairs especially on the main veins. The branches are topped by loose 
clusters of small, light lavender, purple-spotted flowers. In fruit the flower clusters are loose 
enough to see the individual branchlets inside. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Greensville 

Site 
Foxtail Bogs 
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Torrey's Mountain Mint - Pycnanthemum torrei 
Plant Description: Its leaves and bracts are rounded and hairless on the upper surface, and a 
long (1 to 1.5 mm) stem. The flowers are in a cluster at the top of the stem and the petals are 
typically white. 

State Ranking: S2 

Dominion Locations Found: 

County 
Greensville 
Lunenburg 

Site 
Foxtail Bogs 
Rocky Mill Flatwoods 
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Ciliate Meadow Beauty - Rhexia petiolata 
Plant Description: Stem is 10-50 cm tall and rigid with few branches. Leaves are 1-1 .5 cm 
long oval with 3 nerves. The leaf margins are serrated with bristle tips giving the leaf a 
"ciliated" appearance. Flowers are lavender to rose and asymmetrical. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Greensville 
Southampton 
Suffolk City 

Site 
Emporia 
Handsom-Gum 
Balm of Gilead 
Saint Mary's Church 
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Small Capitates Beakrush - Rhynchospora cephalantha var. attenuata 
Plant Description: Plants tending to be tall (> 1 m), the spikelets in a dense head. This species 
has fruits 3 mm long 

State Ranking: S 1 

Dominion Locations Found: 

County 
Dinwiddie 
Greensville 

Southampton 
Sussex 

Site 
Lower Arthur Swamp 
Cattail Creek 
Emporia 
Foxtail Bogs 
Handsom-Gum 
Piney Grove 
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Many Headed Bunched Beakrush - Rhynchospora cephalantha var. 
pleiocephala 

Plant Description: Plants tending to be tall (> 1 m), the spikelets in a dense head. This species 
has fruits 3 mm long. Difference among the three subspecies is very small and can usually only 
be determined by a professional botanist in a lab setting. 

State Ranking: S2 

Dominion Locations Found: 

County 
Greensville 
Isle of Wight 

Surry 

Sussex 

Site 
South Meherrin 
Carbell Swamp 
String of Logs Pocosin 
Windsor Southeast 
Golden Hill Branch 
Shrub Pocosin 
Tuckers Pocosin 
Sappony Creek 
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A Beakrush - Rhynchospora perplexa var. virginiana 
Plant Description: Plants tending to be shorter ( 50-110 cm), the spike lets m a dense 
head. Fruits are fairly flat. 

State Ranking: S 1 S2 

Dominion Locations Found: 

County 
Greensville 
Surry 

Site 
Cattail Creek 
Shrub Pocosin 
Tuckers Pocosin 
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Savanna Beakrush - Rhynchospora debilis 
Plant Description: Plants perennial and relatively short at 20-45 cm. Leaves blades are linear, 1 
mm, tapering at the end. Spikelet clusters 1-2, mostly compact at the end of the stem. Fruits are 
dark red brown, oval, 2- 3 mm 

State Ranking: S 1 

Dominion Locations Found: 

County 
Suffolk City 

Site 
Lummis Flatwoods 

, 
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Slender Marsh Rose Pink - Sabatia campanulata 
Plant Description: It is a perennial, that is 1 to 4 cm long. Plants form a winter rosette with 
short oval leaves that do not persist into the growing season. Stems are 20 to 70 cm tall, two to 
many, erect or spreading, and alternately branched, giving plants an asymmetrical appearance. 
Leaves are opposite, linear to elliptic, broader toward the base and narrower toward the summit. 
Lowest leaves are 1 to 4 cm long and 1 to 12 mm wide. Upper leaves are very narrow, almost 
needlelike. The flower cluster is highly-branched with terminal, solitary flowers. Flowers are 
most often rose to pink. 

State Ranking: S2 

Dominion Locations Found: 

County 
Dinwiddie 

Greensville 
Sussex 

Site 
Depot Road 
Shands Bog 
Collier Branch 
Brittles Millpond 
Cherry Orchard 
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Two-formed Rose Pink - Sabatia difformis 
Plant Description: Perennial herb to 45-80 cm tall. Stems are erect. Flowers are white with 
typically 5 petals. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Isle of Wight 
Southampton 

Site 
Cat Ponds East 
Handsom-Gum 
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Short Beard Plumegrass - Saccharum brevibarbe 
Plant Description: Perennial, stem nodes swollen or brittle, and erect or ascending. Plant with 
inflorescence 1-2 m tall. Leaves are conspicuously 2-ranked, and 1-2 cm wide, 

State Ranking: S l 

Dominion Locations Found: 

County 
Suffolk City 

Site 
Balm of Gilead 
Cypress Chapel 
Manning 

Page 89 



Yellow Pitcher Plant - Sarracenia flava 
Plant Description: It is a carnivorous plant that traps insects using a rolled leaf, which in this 
species is a vibrant yellow in color, and 1 m tall (although 50 cm is more typical). The uppermost 
part of the leaf is flared into a lid (the operculum), which prevents excess rain from entering the 
pitcher and diluting the digestive secretions within. In spring, the plant produces large flowers 
with 5-fold symmetry. The yellow petals are long and strap-like, and dangle over the umbrella
like style of the flower, which is held upside down at the end of a 50 cm long stem. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Dinwiddie 
Suffolk City 
Sussex 

Site 
Shands Bog 
Lummis Flatwoods 
Sappony Creek 
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Purple Pitcher Plant - Sarracenia purpurea 
Plant Description: It is a carnivorous plant that traps insects using a rolled leaf, stands 
approximately 40-80 cm tall and has a veined appearance with yellows and reds. The uppermost 
part of the leaf is flared into a lid (the operculum), which prevents excess rain from entering the 
pitcher and diluting the digestive secretions within. In spring, the plant produces large flowers 
with 5-fold symmetry. The purplish/reddish petals are broad and do not hang like that of the 
yellow pitcher plant. 

State Ranking: S2 

Dominion Locations Found: 

County 
Caroline 

Site 
Reedy Creek Seeps 
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Southern Purple Pitcher Plant - Sarracenia purpurea ssp. venosa 
Plant Description: It is a carnivorous plant that traps insects using a rolled leaf, stands 
approximately 20-60 cm tall and has a veined appearance with yellows and reds . This is the only 
native pitcher plant to Virginia and is significantly smaller than the other pitcher plants. The 
uppermost part of the leaf is flared into a lid (the operculum), which prevents excess rain from 
entering the pitcher and diluting the digestive secretions within. In spring, the plant produces 
large flowers with 5-fold symmetry. The purplish/reddish petals are broad and do not hang like 
that of the yellow pitcher plant. 

State Ranking: S2 

Dominion Locations Found: 

County 
Dinwiddie 
Southampton 
Sussex 

Site 
Depot Road 
Handsom-Gum 
Piney Grove 
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Slender Nutrush -Scleria minor 
Plant Description: Slender nutrush is a perennial species, with slender stems up to 80 cm tall, 
rising from long rhizomes. The leaves are 1 to 2.5 mm wide and hairless. The stems are taller and 
more slender than the leaves. The flower cluster is 3 to 10 cm long, and normally consists of 1 or 
2 flower clusters each with 1 to 5 spikelets. The fruits are brownish gray, sometimes with 
longitudinal dark stripes, 1.5 to 2 mm long, and are covered with a whitish siliceous crust 

State Ranking: S2 

Dominion Locations Found: 

County 
Dinwiddie 
Greensville 

Southampton 
Suffolk City 

Surry 
Sussex 

Site 
Depot Road 
Emporia 
Foxtail Bogs 
Handsom-Gum 
Balm of Gilead 
Kilby Northwest 
Lummis Flatwoods 
Manning 
Suffolk Airport North 
Suffolk Airport South 
Mercy Seat Church 
Brittles Millpond 
Cherry Orchard 
Piney Grove 
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Southern Bog Goldenrod - Solidago gracillima 
Plant Description: One of the smaller goldenrods (50-100 cm). Yellow leaves top an elongated 
flower cluster. Leaves at the bottom of the plant are sparsely to obviously serrate. 

State Ranking: S2 

Dominion Locations Found: 

County 
Southampton 
Sussex 

Site 
Branchville 
Sussex Schoolhouse Swamp 
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Elliott Goldenrod - Solidago latissimifolia 
Plant Description: Coastal goldenrod is an erect wildflower that grows 1-3 meters tall from a 
long creeping rhizome. There may be 1-5 stems per plant. They are hairless or may contain hairs 
within the branches of the flower cluster. The lower stem leaves wither by flowering time. The 
leaves on the middle and upper part of the stem are willow-like, toothed, 60-150 mm long and 
only a little reduced in size toward the top of the stem. They are hairless, not 3-nerved, slightly 
roughened, and have a conspicuous net of veins visible. There are 35-800 flower heads in open 
clusters which sometimes have bracts within them. The branches are slightly to strongly curved 
down with flowers growing on one side of the branch. The yellow ray flowers are 2-3 mm long. 

State Ranking: S2 

Dominion Locations Found: 

County 
Greensville 
Suffolk/Ches. City 

Site 
Foxtail Bogs 
North Dismal Swamp 
Suffolk Airport South 
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Purple Dropseed - Sporobolus junceus 
Plant Description: This perennial bunchgrass has stems up to a meter tall. The leaves are up to 
30 centimeters long and are flat or rolled. They are blue-green in color. The flower cluster is 
pyramidal in shape with spreading branches. They are lined with purplish or reddish spikelets. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Lunenburg 

Site 
Rocky Mill Flatwoods 
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Curtiss' Yellow-eyed Grass -Xyris difformis var. curtissi 
Plant Description: Stems are 10-90 cm. Leaves in narrow to broad fans , 5--50 cm; linear--
sword-shaped, flat, not twisted, under 7 mm wide. Flower clusters winged on the outside, 0.5--3 
mm wide, variably ribbed, Flowers: slightly curved, 5-7 mm long, keel brown, yellow petals 
unfolding in morning. 

State Ranking: SI 

Dominion Locations Found: 

County 
Dinwiddie 
Sussex 

Site 
Lower Arthur Swamp 
Sappony Creek 

Page 97 



Fringed Yellow-eyed Grass - Xyris fimbriata 
Plant Description: Stems are typically 60-150 cm, Leaves in fans, 40-70 cm; straw-colored, 
green, or pinkish; flat or slightly twisted, 5-25 mm, smooth. Flower clusters: spikes oval, 12-25 
mm, yellow-brown, nearly straight, unfolding in late morning. 

State Ranking: S 1 

Dominion Locations Found: 

County Site 
Suffolk/Ches. City North Dismal Swamp 
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Tall Yellow-eyed Grass - Xyris platylepis 
Plant Description: Stems: perennial, occasionally solitary, 2-10) cm long. Leaves erect or 
ascending, 15--30(--50) cm; sheaths pinkish to red, soft; blade green, linear, flattened, twisted, 5-
10 mm wide, smooth, margins smooth. Flower clusters: spikes oval to cylindric, 8-30 mm; 
Flowers: yellow petals unfolding at midday. 

State Ranking: S2 

Dominion Locations Found: 

County 
Suffolk City 

Surry 

Sussex 

Site 
Kilby Northwest 
Moss Swamp 
Suffolk Airport South 
Golden Hill Branch 
Shrub Pocosin 
Wakefield South 
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Dense Flowered Camus - Zigadenus densus 
Plant Description: Plants 4-20 elm, from bulbs; bulbs not clumped. Leaves: blades 10-50 cm 
x 2- 12 mm. Flower white clusters 40-100-flowered, cylindrical, 4- 15 x 2.5- 5 cm. Flowers: 
cream colored to greenish. 

State Ranking: S 1 

Dominion Locations Found: 

County 
Greensville 
Southampton 

Site 
Emporia 
Handsom-Gum 

Page 100 



Large Flowered Camus - Zigadenus glaberrimus 
Plant Description: It generally grows to a height of 60- 120 cm (2-4 ft). A total of 30- 70 
flowers are borne in clusters. Each white to cream colored flower is bell-shaped, 20- 30 mm 
(0.8-1.2 in) across. The petals of the flower remain attached to the fruit capsule when it forms. 
The cone shaped seed capsules are 10- 15 mm (0.4- 0.6 in) long by 4- 7 mm (0.2- 0.3 in) across. It 
flowers from mid July to September. 

State Ranking: Sl 

Dominion Locations Found: 

Countv 
Dinwiddie 
Prince George 
Sussex 

Site 
Shands Bog 
Warwick Swamp 
Piney Grove 
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APPENDIX C: MEMORANDUMS-OF-AGREEMENTS 
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Attachment B 

MF.MORANDUM OJI AGREEMENT 

BETWEEN 

NORTII CAROLINA DEPARTMENT OJ RNVIRONMENT AND 
NATURAL RESOURCES 

AND 

VlRGINIA KLHCTRJC AND POWER COMPANY d/b/a 
DO~RNION NORTH CAROI.INA POWER 

THIB l'rlRMORANDUM OJ: AGREF.MENT I, made and ontc:r«l lnlo u of tho_ day of 
h foy 2007 (lhc "Effcctlvo Date") by and betvrecn tho NORTH CAROLINA DEP ARTMF'..NT OF 
ENVIRONMENT AND NATURAL ~OURCE.q (lhe "Departmmt"). through Its DIVISION 
Ott COAST AL MANAGEMENT (lbe "Division"). p:u1y oflhe nm part. and VIRGINIA 
F.U:CfRJC AND POWER COMPANY, 11 Virginia publk ,mike corponitlon dolna business In 
the Slate ofNctrth CIIJ'Olina AS HDominion North Carolina Power" f'Doml11lon"), pany oflhe mond 
pllf1, 

RECJJAIJi 

The Division Is rcsponilblc, for the 1nanogffi\ent of tltc Currituck De.nb componcml of the 
North Cnrolln11 Na41onal r..st\larloo Re:;eardi Reserve,, comprWng nine hundre<I sixly (960) acm in 
Cunituck COUllty, Nonh Carolln11 (the "Reurvej. 

Under lhe provisions ofN.C,0.S § I llA• I 29.2, the Division 15 authorized to administer lhc 
North Carolina COllSlal Rasc:rw. for~. educat\on, nnd compatible lll1d tndltk,naJ public uses. 

Ur.dtt the provision1 of N .C.O.S. § l l 3A- J 29 .3, the North Carolina Natlonnl Bstuarinc 
Rt.$W\'h RC!ervc Is iulmlnistcred ns part of tho Nonh CaroHI\I C'oaJtal ReseNo that is udmimmttd 
for th, lilllJlO JllllPOSOS stated above. 

NOW TIIRRF.FORE, this Agn:-cmait b for the c.oopwulvc m11lntc:nanc.c by Domlnlt'n md 
the Division ofthe pcnnanent CllSCPlfflt granted to Dominion for 1111 elc,etric distribution lino right-of
way for lnml)Mhm IIJld maintenance of an undt,l'EJ'Ound elcctr~I coble to mwl additional power 
e11pacily lkma.nds Md rellablllly lo the Curriluck Outer Danks lU dtown In l!xhiblt t (the "RJghl-of• 
Wny"). 

I, DOMINION AGREF..S1 

I. To minlmlz.c IJ\terfm,nco with or hmm to the ewlogical Integrity or the Cwrltnck 
nw:s componfflt or the North C-arollna NatioMI &tuarlm: Rtsearoh Reserve, owned by 
tho SWc ofNorth Carolina, which mlgbc f~bly result from Domlnloo'a US¢ ond 
main~ oflhc Ria]lt-of-Way, ~luding, bUI not limited lo, any fulllre low canopy 
Jbntb coovnunily ~led within the Right-of-Way, IIJld to ellminalo 1111)' potmdnl Impact 
on exiMlng (reiliWfttcr ponds located withlt'I tho CUnituck Banks <»mponent. 
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2. To ac«~s Md cooduct nll routlnc in!pe,ctlon& ofthe Rlg.hl,()f-Wa.y \·In l'I meandcrlng 
pl\LhWA)' four (4) (~ In v.idth (Ibo "pa!hway''). l!nuan«! lo Ibo pathway i, lhrougb the 
•wroxlnllllcly ono hllJldrcd fh•e (IOS) foot long fen~ v.;rh pie located at the southcm 
tttn1in11., qftho Righi-of-Way. Stt Exhlbll I}. An ell•tmaln ,-dude man:cd \\ith 
Dooilnkm'J IW1lO ma)' be used on 1he j)ftlhwny for 1bek' pllfP(l~ Dootlnlon shall use 
altcnwc tcmp<muy lle<t.tt rouk..1 pre-approve<! hy Ibo l>lvlslon when wet Yi~ 

JlfOVCnls, or the localluR l>f ~!sting ~mUU}fllt ~ hlocb, ■.cess via Ibo pathway. 

3. To conduct all wodc p,:rlonncd on the Right-of• Way In conformity wilh tho following 
aped!katlons: 

(a) To the exltnl p<mlble, Domfolon North Cuo&.. Powe1 sh.ill romply with 1111 
n:.uooablo rcquem by the Division co mlnlmlr.e lntmerenco v.·ilh areas 1ha1 Ille 
DMsion reasonably ldentlfies to bo oh:peclal ecological concern. 

(b) To install ltfld ffill!ntaln a boundaf)' fence Bl Ibo liOllthct1I tcnninus of th,) Righi· 
of• Way lo deter UO\VMkd lfesp!LIJ and lnulk onto the R«cn'(I via lhe palhWa)' while 
14ill allawlng Dominion !KC<l5S lo tru, Rljht-of-Wa)'. Dominion It ~,pQruiblc for 
nuinl3lnin.i,: the:: knee and v.iU adilreu rnomh,IUl1('4 I~ repottro by Reserve sWl 

(c) To conduci insp«tlons of 0~ pathway before lnilh1tl113 (IIIIMN work IO 
identify bn1sb lrimmina nccciSal')' <o dur the pathway four (4) feet ln Widch orwoody 
vc11ctatkm_ I IQIK) crewt. ~hall 0011tplete bnub trln1tnl0£. Uush ho(!.! shall not be ll9Cd 
IG llllllntaln th;, pathway. 

(d) When, In It! sole opinion. It b roawnahlc to do"°• Domlnkm shall plM all 
non..cmeft(!noy lino wm and routine lnspcdions during~ montlu o( Jllll\l.vy, 
February Md March. 

{ll) To notify~ Divulon oflti intent lo .,wonn tllllfributica line malnlCMnCe 
Md ~Mfruction, roUtlnc wpec:tloru;, and bNsh bunmln11. S11¢h notllkallon thall bc 
nutdc 11.1 far 111 lldvance a, II ls praclh:41, but not less than forty-eight (48) houB bcfor~ 
tM COJJUt}C{IC~m\\111 ofwoJk.. Tue ComP3Ji)' shall not, however, be lt(julrc<I to notify 
the Divhion in lklVllflCe or any Wl)fk. 11.1 be ~rfonned by Dominion und« conditloos 
lhttl Dominion dttm1 to cumtltult'I nn emcraeney. l)(lmJnlon lhall notify lhc f>ivi(ion 
chat wurk Is l11 p1og1m under eme,gmoy oondlliom no k~ ,ban twonly•four (24) 
huun. a!tcr llII ~~rgcooy has b«-n Jeclal'cd, For purpose, of tho prcoo.llng ~otc.nc~ 
!SJ "emergMCy" shall Include, bu( not be limited ICI, ice S(OffilS, hunk~ 1.oma,;1~ 
wind sturms, fires, vmdalililtl lO Dollllnlon's Mll1I~ and any olhtt coodlliOfJS tmt, 
In Domlnion'i juJgment, c.a~ or thmlltn to c.ause llll inltlT\lpllon of ~rvk~ to 
Pomlnion'1o tustomers. 

{I) Thal iruirr or &&tft1S of the DMslon mt)', at thtlr opl!on, K(OfllPIID)' L>omlniM 
Jl(t2011nel during Ill\)' ro11tiAe work pcrfonood o• thc Righi-of• Way. 
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(a) ~ tclllpOAlf}'-. lo«i!DN rercrrod to ui 1.2 m.&y bo lmpas:$ibl~ due 
to-vcgdatiou. In the cVffll l)nrolnloo accd1 to accois the RiJht•of-Way lhroogh an 
aPJl?Ovtd lcmporaiy occen locatiim, vcJdatfon ~I be clcaial AS ttakd In sc«loA 
)(c). Al\cr worlc b compk4e, Doounloa lhall rc,torc the locatlon to an l11pos:sabte 
rooollioo wilhin fou,i,:,m (14) da)"J. Tho prcfcmd medtoJ for lhl.s ~IO~Dll 1' I.ml 
1r:mupl1111tatlon ofmltahle 11111l\"ll ,'Cjdallon fmm Olh« loclllJpm oo IIMI RJght•of-Way. 
Division "41T will provide guidanc:d ll.lld o\'CNiglit durlng the trmupl&rthla process. 
Tho Jnsta!l&lion of posu, ctblet, and/or ptttt also may be UJ«I, provided ~ they IN 
Sllfficlcntly subsmntinl to ACI 65 a stanifiCAl>l delffienl IO vehkl!W ltespau at the 
CIJlllfOVCd temporary I\CCffl Jocatioo. Tho.so Akcmallvc. shllll be tMIO\'ed by 
Dominion afier ~tiou bas sufJ~y t.stA&llshed llielfto dete( Wlwmted 
whkuhv ~pus. 

~) To return surfaco clovations when chN:trital c.ablc b lo bo lmtallcd lo Initial 
pre-<'onstruclion c:ootoim after~. ITlllintcnance, and ~r. 

(I) Thll! ll will noc lnieotloully lnlroduc4' any non-nali'lo plant 5pcc~ by Sffiful& 
<If plimtlni ln the Currituck BMk1 ~t of tho Re$CfW, 

(j) l'o minlmlni !he inlroducllon ofi«ds l'roiu noo-ri.itlve pl4nt ~• by powtr 
"'IISbins all c,quipmcnl ~ In l~lon, malnteoan,:o, cmcrettioY wlull!lons, .ind 
C~IIO(I ~vitlci b(f(,fe Onlrong !Ito C'unltud, Banks COIUJl()lltnt of tho Rtiffl,o 

(k) Tn pml nnJ mainlaln ~!page 11lona the ltlght.()f. Way ch;u ,tates: 
Conditiomd Ulilily Rlght-0f.Way 
l:.iwironm~y ~VQ Ami 
Spe,clal COrtditloas Apply fot all (!ntJy 
Coiitact Mana1cn11252.261.8191 

4. To mdemnify and saw halmku the Slato ofN<lrtb Qiroll1111, Its diNcton, offi«tit, 
employc,n, colltl6Ctor,, subcontractura Md agents from and 1galnst any 1111d atl a,;tions, 1111~ 

demar,,f.,, eldms, Md Jud&llM!lits. and rrom and agal~ all «>m. ex~ pccuDW)' or other 
10$8 arising ovt of any damogo, lqlury lo or lou or (lfflOl1, llfo and/or property proximately 
caused by the nogllgent a1,.1s qr 01~ons of Domlnloo, its emplo~. conlrnclonl, 
IUboonlroclors and agents Including, wllhoot lhnltatiOQ, Improper 1115!41la&n or U5C of 
oqui~ or def«tivc c,quJpmqt b)' l>\lmh1iQn. 

5. To ha~ no liability lor debts or otMr ohllgat!oru lncurrod by Ilic DlvWou, ils 
mcm'bet,, 1;mploycc1, C()JllractOrs, subcootri\t1ou ot·llgl)W durina their pmomwx:c of any 
act dn.:cdy or indli«Cly re Ink<! to the provisions of lhh ~ · 

6. That II Jhall bo liablo for prOjlerty dilmllllO and bodily Injury (intludlng kw or llfo and 
wotker'sronlp,."OSatiOfl claims) pJi))l;UWIMy caused b)• riegll~• IICtmns or ominforu; or 
Dominion, its dlrmors, officers, cmployc~ COllllik:lors, SWJ(ontmcwn and agents durins 
their penonmncc or work on Ult RlahJ.-of• W1y un&r lhc ltmU of this Agreement 
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lL THE DIVTS(ON AGRF.RS: 

I. If !he Divbion dl~\·m «indllion, 11 re.asonably brlit:V~ to ho lw.81\louJ, It $hall 
Jlr(IVide immt<llatc orol notlto to l>otuin.lon North Carolina Power, and promptly ,hall follow 
up such or.ii notke with nntk( In writing. Dominion North CIIJ'Olin.1 Power shall ootm:t the 
condition if, In l>omlnlon':i ,olc judgment. su.:h Bellon is Wllfmlkd. 

2. To i,tllvido l1lC followlnfl ~ 10 Dominion ~n It 1511pproprinte: 

(•) hJenllfy Ccmponvy access locillons lu th~ ~ the p;,.thway is not pessiblo 
p..'1' sll11UIBtions In sect.ion 1.2. 

(b) OuiJ.uir.:e 4nJ O\'e1$ft.hl ofr,;storing teo1por.uy ~ss locations. 

l. To Inform Dominion of any malntcnanco nmkd to the fmee/~. 

4. That fl y,ill not dls1Wb auy equipment or malnteRSnCo: ond repair site Yrllhout 
Domlnioo'J prior 1111PfOV~I 

5, To ~y Pamlnlon personnel on llitc upon miuoJt or 111 the Division's: 
dlm-ttion. 

6. To ha~ no liabllity f01 debt, or otbtt obllpliQllJ lncuneJ by Dominion, ltt dlttttoM, 
officer.;, employees, conlmclo~ Jtibconlractota or 11gaits during lhdr performance ofany ocl 
dir«lly or lndil~tly rdaleJ lo lho provisions ofthl1 A~ernenl 

(IT, llOMINION AND THE DIVISION MUTALLY AGREE; 

I. To conJuct 11!1 activirles ~~ ln lhu Agrccrncnl In conforfl\ance wilh th<:~ 
PllJPOl,,(:S, All the tcnm nnd condllloru. pru,•ide,J for in thb AgH'ffltent shall be~ to 
c-ffe,tuatc 11~ goal!! 111JO objC<"tiW$. 

2. To malnlain IU1d updnte- the contact lnfomllllion Included In Adtlettdwn A as nt«uary 
to rnsure BIX<jUBlc communlC11tioo for f'KllllOSCI of this Agr('Cfllent 

3. Tiw the tcrms and conditions of lhls Agreement mall extend to and be b!nd1ng upon 
all, employu.,, aicnu. c1mlrac1013, sub-con<raclor,; ll!ld assigns of ellhct Party. 

4, Tilat nothing herein diall bo cong!JOOI to abrogati, or dlmlnim tho rights held by 
Dominion un.kr on)' cxbtlng en~ agreemrnt. 

S. That nothing herdn cont~lned shall be construcJ" llmklng or nffectlng In uny way 
!lte authority of !he Division 111 roMt'C-llon with tho prop,:r lldminfstratloll. m81lagm,t'llt, IUld 
piottct.ion of the Currituck llllllb \'omponcnt of the Rcmvc lu a~rdance whb the 111"1111rtd 
docurncntS r\lfel"(n~cd In t.Jm Agrccmenl. 
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6. Tutt lllm:fldmcoo lo lhi, AgJ~ 11\&Y bo propose,:! by elthtr patty nnd sbatl 
be,:ome tfl'cctlvc: upon wrlUc:n npJ)fl)val of both partks. 

7. Tho'\! this AsreenlCflt mall b«ome dfoclh~ following slgllBI~ by the~~ and 
mtll mo11in lo forcd for five (S) )'tllN, 111 v.'hkh tlmt. II TTIIIY bo M-iewod II.lid rencv,'td for 
IUlOtht't lh'e•ytar period. The A¥R!Clllffil ma)· be k-rmioated by wrlucn notice of one party tu 
1hc o~r. but \\ill rmialn In for« Ulltil six months after the official teonfnalioo date for 
romoVIII of equlpmcnl. g11tt,, signs, clt:. 

!TnE REMA.lMJER OF nus rAGT. Th'TI'.MTIONALLV HAS BUN 
LKFT BLANK, SWNA.TURE PAGE Jl'OJ,l.O\VB,) 

-.... -,,--c--,.-- ... 
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IN WITNf,.<,5 WHEREOf', Domhuon North C-arollna PoWtt 11nd the Dlvi,Jon hlve c~umd 
this Memorandum <lr t\Qreemcnt to ho cxccutcJ by choir duly autho~ ollkcts and their corpo!UIO 
st11ls lo he Biflxcd and auestcJ by tholr Assl.stant Stcrclnries 01 ASffltatlt Coqx,rato sc~m.irk, 11S of 
tht Eff~livc Datt>, 

NORTH CAROLINA DEPARTMENT OIi 
F.NVIRONME:NT ANO NATURAL R.RSOURC£S 

VIRGINIA Kl,ECTRil" ANO roWER COMPANY 

•• , ?,~,g2 _· -
P. Rodney B v 
Vlco r~~ F.kctric Dtllvery O~rotlons 
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ADPtNDl'~1A 

CoNJAO IN[QH,'dATIQJ'! AN!) OllAIJPJ&Q Qpsl!ID'.J'RS 

P9m1Plot Nertb CaroUne Ptnnn 

Mlchael W. Conn« 
MlUlllllU- P..l«Ok: llcllwry OperAtioos 
SlOO The Woods Riwl 
Killy Hawk, NC 27949 
(2S2) 25~2141 
~.t11noo(1Mom£~llU 

fo.~ph F. Murph>' 
Mll.llllgct - t::k~uk txllvcry Con.,ln!cilon 
5~ The Wooru Ro8<l 
Killy lfowk, NC 27949 
(2S2) 2ss-zm ,~~Jll 
Dlvhlon of CoiutAI Mana1tmtnl & 
Nm::tb Ci!f9lh1• Natlogql f,1tuar!m Rtstarm Brum 

' 
Ann Wundctty 
Nonh CaroliM NM!olllll P..stuarlnc Rl!$1.'C1Jch Rtt«vo 
Northmi Sites Offic~ 
98~ Wt!$1 Kill)' I lo.wk Road 
Kitty Howk, NC 27949 
(252)261 •8891 
~~II.ml 

RebcccaEllin 
R~·c Mnnagcr 
DMsiun of C:l'Wllll M111U1g1!n1tml 
North CaroliM DepArtmcnl of 
Bnvimnment and N111uu1I Rei=~ 
400 ComromQ Avenue 
MOl\'hcail City, NC 285~7->42I 
(252) 808,280R 
~tlUu@.r)l:mqH.net 
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OFFICE or n IE 
GOARD OF COMMISSIONERS 
RORER f V. OWENS. JR .. NAGS HEAD 

CHAIRMAN 

H R LANGLEY. ~IANNS HARBOR 
VICE CHAIRMAN 

I B GRAY. BUX ION 
ORMAN L MANN. WANCHESE 

I "lJISE DOLLARD. SOUTHERN SHORES 

COUNTY OF DARE 
MANTEO, NORTH CAROLINA 27954 

November 24, 1986 

NOUD OEC 2 1986 J.f.R. 

Mr~ John F, Hughes, Jr, 
District Manager 
North Carolina Power 
Post Office Box 279 
Manteo 1 North Carolina 27954 

Dear Mr. Hughes: 

61&'/$ 

Ni'MIJlll1Yi ~-f!JII~ 

P. C) ROX 1000 
1 •1 rr !l•Jf. (')I'll ,i 7 l ~· M l 

SANDRA W. GAMIEL 
SECRETARY ANO CLERK 

TO THE 0OAR0 

DWIGHT H \-VHELESS 
COUNTY A I lORhJEY 

Upon a motion by Thomas B, Gray, seconded by H. Russell Langley, 
the enclosed resolution was unanimously adopted by the Dare 

1 County Board of Conmissioners at its meeting held on November 21, 
1986. 

You will notice that the wording of the resolution is different 
than the·suggested form you sent us, County Attorney Wheeless 
reworded in a way to prevent liability to the county, 

If you have any questions, please contact us. 

Sincerely, 

• ~w.~ 

Enclosure 

Sandra W. Gamiel 
Clerk to the Board 

LAND OF BEGINNINGS 



RESOLUTION TO SUPPORT THE EXPERIMENTAL 
USE OF ABANDONED ELECTRIC TRANSMISSION 

STRUCTURES AS OSPREY NESTING SITES 

WHEREAS, the increased utilization of electric power 
poles along the Outer Banks as nesting sites by the Osprey 
presents a certain danger to the birds, to North Carolina 
Power distribution facilities and to the public. 

AND, an opportunity exists to provide safe, alternate 
nesting habitat via the conversion of the twelve abandoned 
concrete transmission structures crossing Currituck Sound 
into Osprey nesting sites. 

NOW, THEREFORE, BE IT RESOLVED that North Carolina 
Power and the County of Dare hereby agree to work coopera
tively to establish additional nesting habitat for the 
Osprey. 

This is the 21st day of November, 1986. 

Robert V. Owens, Jr,, C an 
Dare County Board of CommissoJners 

WITNESS: 
• 

~(J n,,ll , .\ I ). ~JD:\l • fL 
Cerkto the Board 



ELIZABETH A.SMITH 
Mayor 

SAMUEL 0. SMITH 
GEORGE F. HOFFMAN 

CARLL. PARROTT 
ALVAH T. WILLIAMS 

Town Council Members 

•· 
1981 

TOWN OF KITTY HAWK 
P.O. Box 549 

KIily Hawk, NC 27949 
(919) 261-3552 

F. WEBB WILLIAMS. JR, 
Town Manager 

JOHN G. GAW, JR. 
Town Attorney 

PATRICIA KLUSMAN 
Town Clerk 

RESOLUTION TO SUPPORT THB BXPERINBNTAL 
USE OF ABANDONED BLBCTRIC TRANSMISSION 

STRUCTURBS AS OSPRBY NESTING SITES 

WHBRBAS, the increased utilization of 
poles along the Outer Banks as nesting sites 
presents a certain danger to the birds, to 
distribution facilities and to the public. 

electric power 
by the Osprey 
North Carolina 

AND, an opportunity exists to provide safe, alternate 
nesting habitat via the conversion of the twelve abandoned 
concrete transmission structures crossing Currituck Sound into 
Osprey nesting sites. 

NOW, THBRBFORB, BB IT RBSOLVHD THAT North Carolina Power 
and the Town of -Kitty Hawk hereby agree to wor·k cooperatively 
to establish additional nesting habitat for the osprey. In 
this regard, the undersigned agree to leave intact the standing, 
for a three year period beginning January 1, 1988 and ending 
December . :51, 1990, twelve concrete trans111ission structures 
crossing Currituck Sound so that they may be converted into 
Osprey nesting platforms. North Carolina Power agrees to 
construct, install and monitor these platforms. At the end of 
the study period the undersigned shall meet to review the 
monitoring data and discuss the future disposition of the 
transmission structures. North Carolina Power will then remove 
all vacant, unused structures provided that their removal is 
more desirable than their potential for future use. All colon
ized structures shall be left standing for the benefit of 
returning birds. 

Kitt 
of 

Date 

This resolution was approved by the Town Council of 
eting held on November 17, 1986 by a vote 
ainst. 

, CLERK 

Date· 7 



BOARD OF COMMISSIONERS ~ 
WILLIAM 5. RICHARDSON 

County Managar 
WILSON W. SNOWDEN, Chairman 
FRANCES P. WALKER, Vice Chairman 
ERNIE BOWDEN 

COUNTY OF CURRITUCK 
P.O. BOX39 

CURRITUCK, N. C, 27029 
gHl/232-2075 

BARRY C. NEL.MS 
JERRY L, OLD 

Novemb~r 24, 1986 

Mr. John F. Hughes, Jr., District Manager 
North Carol Ina Power 
P. O. Box 279 
Manteo, NC 27954 

Dear Mr. Hughes: 

Enclosed please find the second original resolution for 
your signature and file copy that was Inadvertently left out 
of Mr. RJchardson's letter to you dated November 20, 1986. 

Please execute both originals, return one to our office 
and r~taln the other for your files. 

remw 

Enclosure 

s~.W~V,f) 
Eileen M. Wirth 
Administrative Assistant 
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COUNTY OF CURRITUCK 

RESOLUTION TO SUPPORT THE EXPERIMENTAL 
USE OF ABANDONED ELECTRIC TRANSMISSION 

STRUCTURES AS OSPREY NESTING SITES 

WHEREAS, the increased utilization of electric power poles along 
the Outer Banks as nesting sites by the Osprey presents a certain 
danger to the birds, to North Carolina Power distribution 
facilities and to the public; and, 

WHEREAS, an opportunity exists·to provide safe, alternate nesting 
habitat via the conversion of the twelve abandoned concrete 
transmission structures crossing Currituck Sound into Osprey 
nesting sites. 

NOW, THEREFORE, BE IT RESOLVED THAT North Carolina Power and 
Currituck County hereby agree to work cooperatively to establish 
additional nesting habitat for the osprey. In this regard, the 
undersigned agree to leave intact the standing, for a three year 
period beginning January 1, 1988 and ending December 31, 1990, 
twelve concrete transmission structures crossing Currituck Sound 
so that they may be converted into Osprey nesting platforms, 
North Carolina Fower agrees to construct, install and monitor 
these platforms, At the end of the study period the undersigned 
shall meet to review the monitoring data and discuss the future 
disposition of the transmission structures. North Carolina Power 

~ will then remove all vacant, unused structures provide4 their 
removal is more desirable than their potential for future use. 
All colonized structures.shall be left standing for the benefit 
of returning birds. 

Adopted this 17th day of November, 1986. 

North Carolina Power 

Dater 

Currituck County 

~a~ _ __,; 
Wilson w. Snowden 
Chairman 
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RESOLUTION TO SUPPORT THE EXPERIMENTAL 
USE OF ABANDONRD ELECTRIC TRANSMISSION 

STRUCTURES AS OSPREY NESTING SITES 

WHEREAS, the increased utilization of electric power poles 
along the Outer Banks as nesting sites by the Osprey presents a 
certain danger to the birds, to North Carolina Power distribution 
facilities and to the public, 

AND, an opportunity exists to provide safe, alternate nesting 
habitat via the conversion of the twelve abandoned concrete 
transmission structures crossing Currituck Sount into Osprey nesting 
sites, 

NOW, THEREFORE, BE IT RESOLVED THAT North Carolina Power and 
Southern Shores hereby agree• to work cooperatively to establish 

additional nesting habitat for the osprey. In this regard, the 
undersigned agree to leave intact the standing, for a three year 
period beginning January 1, 1988 and ending December 31, 1990, twelve 
concrete transmission structures crossing Currituck Sound so that they 
may be converted into Osprey nesting platforms. North Carolina Power 
agrees to construct, install and monitor these platforms, At the end 
of the study period the undersigned shall meet to review the 
monitoring data and discuss the future disposition of the transmission 
structures. 

1 
North Carolina Power will then remove all vacant, unused 

structures provided their removal is more desirable than their 
potential for.future use, All colonized structures shall be left 
standing for the benefit of returning birds. 

By 

Date : December 2, 1986 

Name Kern P. Pitts 

Title: Title: Mayor 

,. 
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NAGS HEAD WOODS I TRANSMISSION RIGHT OF WAY 
VEGETATION MANAGEMENf AGREEMENT 

THIS MANAGEMENT AGREEMENT, dated February 12, 2003 (an update and extension of the original 

Vir~nia Electric and Power CompanY. 
agreement dated October 10, 1984), by and between BOt,;, 00N (Company), a Virginia corporation with 

headquarters at Ono James River Plaza, P.O. Box 26666, Richmond, Virginia 23261, and THE NATURE 

CONSBRV ANCY (Conservancy), a nonprofit corporation organized and existing under the laws of the District of 

Columbia with its North Carolina field office at 4705 University Drive, Suite 290, Durham, North Carolina 27707. 

This agreement is for the coo~rative maintenance by the Company and the Conservancy of the Company's 

transmission line right-of-way 50 feet in width through parcels of land owned by the Conservancy, lying and being 

situated in Atlantic Township of Dare County, North Carolina. The CoDBervancy shall provide to the Company legal 

documentation and plats showing the locations ofConsorvancy-owned land within the Company's right-of-way 

conidor. 

For and in consideration of the mutual covenants and undertakings hereinafter expressed, tho parties 

covenant and agree as follows: 

1. The pmpose of this Management Agreement is to minimi7J"l any interference with or harm to the ecological 

integrity of the Nags Head Woods Ecological Preserve, owned by the Conservancy, which might result 

from the Company's use and maintenance· of said 50-foot right-of-way, ~eluding but not limited to any 

future low canopy shrub community created within the right-of-way, and to eliminate any potential impact 

on existing freshwater ponds located within the Nags Head Woods Ecological Preserve. The parties agree 

to conduct all activities hereinafter described in conformance with these purposes. All the terms and 

conditions provided for herein shall be interpreted to effectuate these goals and objectives. 

2. The Conservancy, at its own expense, shall have the responsibility of maintaining the right-of-way corridor 

and managing the woody vegetation on the right-of-way according to the provisions herein, incl~ 

resources and materials for selective herbicide applications in selected areas mutually agreed on and in 
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3. 

NAGS HEAD WOODS I TRANSMISSION RIGHT OF WAY 
VEGETATION MANAGEMENT AGREEMENT 

accordance with a mutually agreed on herbicide application plan. This plan shall govern the types of 

herbicides to be used and the methods of application. 

The Company agrees to pay an annual fee of$5,000.00 to the Conservancy for maintaining the right-of

way corridor in accordance with this agreement. The Company agrees to make payment of the annual fee 

by December 1 of each year. 

4. The Company will provide contract labor services to the Conservancy in support of right-of-way 

maintenance activities upon request in writing by the Conservancy. Contract labor forces provided by the 

Company under this Agreement shall be accompanied by Company and/or Comervancy personnel at all 

times while working on Conservancy property. The actual costs of contract labor services will be deducted 

by the Company from the annual fee. The Company will provide, at its expense, herbicides and related 

chemicals for application by qualified, North Carolina certified applicators as part of the herbicide 

application plan described in paragraph 2. 

5. The Company shall have no liability for debts incurred by the Conservancy, its members, omployees, or 

agents whilo porforming any act directly or indirectly related to tho provisions of this Agreement 

6. All work performed on the right-of-way shall conform with the following specifications: 

(a) Tho Company will to the extent possible, comply with all reasonable requests by the CoJ1servancy 

to minimize interference with areas of special ecological concern to the Conservancy. 

(b) The woody vegetation 011 the right-of-way shall be maintained in accordance with the following 

formula: Starting at a point in the_center line of the right-of-way and extending 10 feet on each 

side of that center line, vegetation will be permitted up to a height of 12 feet. From the point 10 

feet from the center lino of each side and extending to the edgo of the right-of-way on each side, 

the tree and vegetation height c~ be increased from 12 feet at the point 10 feet from the center 

line linearly to a height of 22 feet at each edge; i.e., the height can be increased at a linear rate of 

6. 7 feet vertical for oach 10 feet horizontal. The Company further agrees to authorize its 

represontativo to allow trees and vegetation to be maintained at heights exceeding the above 

guidelines ~t specific locations, with consideration being given to varied.topography, hydrology, 

and species composition. These locations shall be mutually agreed on by the Company and the 

Conservancy. 
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NAGS HEAD WOODS I TRANSMISSION RIGHT OF WAY 
VEGETATION MANAGEMENT AGREEMENT 

( c) Should the Company discover that such vegetation is not being maintained in accordance with the 

above, it shall notify the Conservancy in writing to take appropriate action to correct the condition. 

If such condition is not conec;ted within two weeks from the date of notice, the Company may 

trim vegetation back to the above clearance limitation. 

( d) The right-of-way shall be maintained in such a fashion that a meandering vehicular pathway of 12 

feet in width, within the said right-of-way will remain clear of woody vegetation and a diameter of 

30 feot shall be lllllintained clear of woody vegetation around each structure (the word structure as 

herein used refers to wood, steel or concrete poles, or combinations of poles or frames erected on 

which to attach wires and associated equipment and shall not bo construed to mean buildings or 

substations), which includes the above-referenced pathway width. 

(e) The Company shall use this meandering vehicular pathway for access to the right-of-way at all 

times except when wet weather or the location of existing permanent ponds prevents access by this 

route. When such access is prevented by wet weather or is blocked by permanent ponds, the 

Company shall use approved alternate access roads. 

(f) When in the opinion of the Company it is possible, the Company shall plan all non-emergency lino 

work during the months of January, February and March. 

(g) If while porforming work in accordance with the provisions of this agreement tho Conservancy 

should discover conditions it believes hazardous, it sltall notify the Company immediately and 

. follow up such notice in writing, ~d the Company shall correct the condition, ifin the Company's 

judgment such action is warranted. 

(h) The Company shall have the exclusive responsibility for removal of danger trees (such a tree shall 

be any tree which in falling or being felled could come within 10 feet of any conductor) outside 

the right-of-way, structure maintenance, and transmission line construction and maintenance 

activities performed subject to the provisions herein, ·anc1 including the following additional 

provisions as they may apply. 

(i) The Company shall notify the Consezyancy of its intent to remove.danger trees, to perform 

( 

( I 

structure maintenance, or to perform routine transmission line maintenance and line construction. ( 

Such notification shall be made as far in advance as it is practical, but not less than 48 hours prior 
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NAGS HEAD WOODS/ TRANSMISSION RIGHT OF WAY 
VEGETATION MANAGEMENT AGREENIBNT 

to work commencement The Company shall not, however, be required to notify the Conservancy 

in advance of any work perfonned by the Company under conditions deemed by the Company to 

be emergencies. (Emergency is defined herein as any occasion, including but not limited to, ice 

storm, hurricane, and vandalism to the Company's facilities that causes or can cause an 

interruption of service to tho Company's customers). 

(J) All routine inspections of the right--of-way by the Company shall be made on foot or by aerial 

inspection. In the event a.routine vehicular inspection is necessary, said vehicle will utilize the 

meandering vehicular pathway referred to in Paragraphs 6( d) and 6( o) above and the other means 

of access as provided for herein. 

(k) The Company agrees that Conservancy staff or agents may accompany, at their option, the 

Company during any routine work performed by the Company on its right-of-way. 

(1) When it is n~ary for the Company to open temporary access at locations previously 

impassable due to vegetation, the Company shall restore the location to an impassable condition in 

a timely manner. The transplanting of suitable native vegetation from other locations on the right

of-way is the preferred method for this restoration. The installation of posts, cables, and/or gates 

may also be used provided they are substantial enough to provide a significant deterrent to 

vehicular trespass. 

(m) No non-native plant species shall intentionally be introduced by seeding or planting in the Nags 

Head Woods Ecological Preserve.by the Company. 

(J) The Conservancy shall asmme all liability for property damage and bodily injury (including loss ofl)fe and 

workman•s compensation claims) resulting from actiolll! of the Conservancy, its members, employees, or 

agents while porforming work on the rig!i.t-of-way under the terms of this agreement, and shall indemnify 

and save harmless the Company from any and all actions, suits, demands, claims, and judgments, and from 

- and against all costs, expenses, pecuniary or other loss that may arise out of any damage, injury to or loss or 

person, life and/or property caused by an act or omission·ofthe Conservancy, its agents, servants, and 

~mployees, and particularly·caused by improper installation-or ~e of equipment or defective equipment by 

the Conservnncy. The Conservancy will not be responsible for or on accoW1t of, nor will it indemnify or 

save hannless the Company, from and against any such claim; demands, suits, actions, judgments, costs, 
' . 
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NAGS HEAD WOODS I TRANSMISSION RIGHT OF WAY 
VEGETATION MANAGEMENT AGREEMENT 

expenses, or losses that may arise out the any such damage injury or loss caused by the sole negligence of 

the Company, its agents, servants, and employees. The Conservancy shall not indemnify and save harmless 
' 

the Company from any and all actions, suits, demands, claims, and judgments and from and against all 

costs, expenses, pecuniary, or other loss that may arise out of any damage, injury to or loss of person, life 

and/or property caused by an act or omission of parties other than Conservancy, its agents, servants, and 
' 

employees, or invitees other than the general public. The use of the specific language here.in shall not limit 

the application of the general terms herein. 

(8) Prior to performing any work hereunder, The Conservancy shall, at its own expense, procure and thereafter 

keep in effect for the duration of this agreement: (a) Workman's Compensation insurance for its employees 

engaged in this work, sufficient to comply fully with tho requirements and coverages specified by the laws 

of each jurisdiction in which the work is to be performed; (b) Comprehensive Goneral Liability insurance, 

providing limits of not less than $1,000,000 per occurrence for bodily iajury and death, and $1,000,000 per 

occurrence for property damage and including coverage for Contractual Liability with the Company as an 

( 

additionally named insured (for the purpose of the Agreement only); and (c) such other specific insurance ( 1 

as may be appropriate for the work to be performed. The policies above described shall be with insurance 

companies satisfactory to the Company, shall conform to the laws of each jurisdiction wherein the work is 

to be performed, and shall provide for ten (10) days notice to the Company prior to lapse or cancellation 

thoreof. The Conservancy shall .furnish. to the Company certificates covering such insurance evidencing 

that the above requirements have been c~lied with by the Conservancy and indicating expiration dates, 

(9) It ill mutually agreed_that the Company and the Conservancy will exchange such infonnation as it is 

relevant to the right-of-way management and vegetation management studies, and to fully disclose future 

plans for maintenance activities. 

(10) This Management Agreement may be tenninated by the Cqmpany if, in its reasonable opinion, the 

Conservancy materially violates the terms of this Agreement.· Such termination shall be in writing and 

delivered to the Conservancy 30 days prior to date of termination. The Conservancy may terminate this 

agreement at any time by.written notice delivered to.the.Company at least 30 days prior to date of 

termination, otherwise this agreement shall remain in effect until December 31, 2012. 
' 
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NAGS HEAD WOODS I TRANSMISSION RIGHT OF WAY 
VEGETATION MANAGEMENT AGREEMENT 

The terms and conditions of this Management Agrcemont shall extend to and be binding upon all agents, 

employees, contractors, sub-contractors and assigns of either party. 

(12) Nothing herein shall be construed to abrogate the rights held by the Company under any existing easement 

agreement 

IN WITNESS WEREOF, the Company and the Conservancy have caused this Management Agreement to be 

executed by their duly authorized officers and their corporate seals to be hereto affixed and attested by their 

Assistant Secretaries or Assistant Corporate Secretaries as of the day and year first above written. 

THE NATURE CONSERVANCY 

DOMINION 

ATTEST: 

BY:. __ Q_~~---'-l _ _,_fft ___ _ A/ANf SEcfuriARY 
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Memorandum of Understanding between Dominion Power Company and the United States 
Fish and Wildlife Service, Roanoke River National Wildlife Refuge 

Subject: Maintenance of Utility Transmission Line Right-of-Ways (ROW) on U.S. Fish and Wildlife 
Service (Service) Roanoke River National Wildlife Refuge (RRNWR) Properties Company Swamp 
and Hampton Swamp Tracts 

Purpose: To clarify between the Service and Dominion Power or any future named utility 
company that comes into management authority of the subject ROW the criteria under which 
certain management activities shall occur on the Company Swamp and Hampton Swamp Tracts 
under management by the Service. 

The refuge management has the responsibility of managing the habitats found within the boundary of 
the RRNWR for the benefit of all wildlife. It is the purpose of this MOU to work with Dominion 
Power to enhance the habitat found within the described ROW and ensure the integrity of the habitat 
found outside of the described ROW while allowing the utility company to meet their objectives. 
This MOU shall not be construed to limit or modify the legal rights of the parties as defined by the 
deed and other documents forming the chain of title to the property covered by the MOU. This MOU 
is not legally binding on either party; rather it represents a good faith effort to address an issue of 
substantial importance to both parties. Each party reserves the right to terminate this MOU as it 
deems necessary. 

Maintenance within the legal ROW as per Legal Easement and Refuge Special-Use Permit 
The following points are understood by both parties and will be adhered to: 
1. Any woody tree found within the ROW may be removed by mechanical or authorized chemical 
means. 
2. If herbicides are used, the herbicide must be on the most recent approved pesticide use list see 
conditions in special use permit number RRNWR 05-4263001. 
3. A pesticide use proposal must be completed by 15 September prior to any applications the 
following calendar year and Dominion Power must have an approved special use permit before 
application. 
4. Mechanical means is restricted to woody debris that may in the opinion of company personnel 
pose a threat to transmission lines, support poles or guide wires. 

Maintenance outside of the legal ROW 
The following points are understood by both parties and will be adhered to: 
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1 The ROW easement states that all trees cut or removed by the Company from Owner's 
property outside of the said ROW will be paid for by the Company. 
2 Therefore, any trees cut outside the legal ROW easement will be compensated as appropriate 
at the local market value using the Doyle's scale of measurement as stated in the ROW easement. 
3 Compensation funds will be placed in a general account with the U. S. Government. 

Criteria for Trees to be Manipulated 
4. The ROW easement states that the Company has the legal right to remove trees from outside its 
legal ROW easement that may in the opinion of the Company pose a threat to proper and efficient 
operation of the subject lines. 
5. Trees present outside the legal ROW will be identified as either a danger tree or a dangerous tree 
and are defined as follows: ' A danger tree is tall enough to hit the line if it were to fall in the 
direction 
of the line but poses no immediate threat. ' A dangerous tree is a tree tall enough to hit a line if it falls 
but bas a higher probability due to its physical condition. 
6. Danger trees will not be cut or manipulated in any way unless authorized by refuge management 
and will be appropriately compensated for by the Company as stated above. 
7. Dangerous trees may be manipulated by Dominion Power contractors or ROW maintenance 
personnel in such a way that it will no longer pose a threat to a line and the Service will not require 
compensation from the Company. 
8. The following constitutes a dangerous tree: a tree leaning towards a line at more than 30 degrees, a 
tree with branches that could impair a line, a dying tree whose branches may snap off and impair a 
line, the base of the tree is impaired jeopardizing the stability of the tree, and other cases as they 
arise. 
9. Before any work outside of the ROW easement commences, a management prescription will be 
worked up between Refuge management and Dominion's ROW managers in an effort to remove the 
threat of dangerous trees and still maintain the integrity of the adjacent bottomland hardwood forest 
communities 
10. It is recommended that dangerous trees be manipulated in such a way to prevent a tree from being 
cut down to ground level. Management prescriptions should consider these and other methods of 
manipulation: removing selected branches, topping off the tree to reduce height and if suitable, 
creating a den tree. 
11. All tree maintenance activities will occur between 1 September and 31 December unless 
immediate attention is warranted. 
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Charles D. Hardy Date Manager Transmission Right-of-Way Dominion Power 

Refuge Manager Date Harvey Hill 
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IN REPLY REFER TO 

Regulatory Branch 

DEPARTMENT OF THE ARMY 
Wll..MINGTON msmrcr, CORPS OF ENGINEERS 

P.O. BOX 1890 
WILMINGTON, NORTH CAROLINA 28402·1880 

February 20, 1988 

SUBJECT: File No. SAWC088-N-089-0221 and 
State Permit No. 161-88 

Virginia Electric and Power Company 
North Carolina Power 
Post Office Box 26666 
Richmond, Virginia 23060 

Gentlemen: 

Reference your application for a Department of the Army permit 
to install an aerial, llSkV electrical crossing of the Scuppernong 
River, near Columbia, in Tyrrell County, North Carolina. 

Your proposal has been reviewed and found to be consistent 
with the provisions and objectives of general permit No. SAWC080-
N-000-0291. Therefore, you may commence construction activity in 
strict accordance with applicable State authorization, the 
enclosed plan and the following special condiitions: 

a. The permittee will install and maintain, at his expense, 
any signals prescribed by the U.S. Coast Guard, through 
regulations or otherwise, on authorized facilities. 

b. The authorized structure and associated activity will no 
cause an unacceptable interference with navigation. 

c. The permittee will nottfy the National Ocean Survey (NOS) 
and the Wilmington District Engineer, in writing, at least two 
weeks before beginning work and upon completion of the authorized 
work. The notification of completion will include a drawing which 
certifies the location and configuration of the completed activity 
(a certified permit drawing may be used). Notifications to NOS 
will be sent tot Director, National Ocean Survey (H/CG 222), 
Rockville, Maryland 20852. 

d. In areas of standing water within the line right-of-way, 
vegetation will be cleared by hand and only the hardwood 



-2-

vegetation that would interfere with the transmission line will be 
removed, Sub-canopy growth will be allowed to remain, 

e, Within the line right-of-way in upland areas, only those 
hardwood trees which would interfere with the safety clearance for 
conductors will be removed, Areas with no hardwood growth will be 
left undisturbed, 

f, The permittee will leave a 100-foot-wide subcanopy growth 
along the rivers edge as a visual buffer. The transmission line 
will turn slight angles on either side of the river leaving 
visable only a short distance of the corridor. 

I -
g, The permittee, in coordination with the North Carolina 

Wildlife Resources Commission, will establish a minimum of four 
game plots. 

h, In coordination with the North Carolina Wildlife Resources 
Conxnission, the permittee will place a minimum of twelve wood duck 
boxes in the vicinity of the Scuppernong River, 

Failure to comply with the State authorization, the conditions of 
the general permit or the aforementioned conditions could result 
in a violation of Federal law. 

If any change in your work is required because of unforeseen 
or altered conditions or for any other reason, plans revised to 
show the change must be sent promptly to this office and the North 
Carolina Division of Coastal Management prior to performing any 
such change or alteration. Such action is necessary as revised 
plans must be reviewed and the authorization modified, 

Questions or comments may be addressed to Mr. Jeffrey Richter, 
telephone (919) 343-4636, 

Sincerely, 

. 

~~.~ ~:i Regulatory Branch 

Enclosure 
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Copies Furnished with enclosure: 

Director, Atlantic Marine Center 
National Ocean Service 
ATTN: MOA 232Xl 
439 West York Street 
Norfolk, Virginia 23510-1114 

Mr. William Mills 
Water Quality Section 
Division of Environmental 

Management 
North Carolina Department of 

Natural Resources and 
Community Development 

Post Office Box 27687 
Raleigh, North Carolina 27611-7687 

Mr. Robert F. McGhee, Chief 
Wetlands Section 
Region IV 
Marine and Estuarine Branch 
U.S. Environmental Protection Agency 
345 Courtland Street 
Atlanta, Georgia 30365 

Mr. John Parker 
Division of Coastal Management 
North Carolina Department of 

Natural Resources and 
Community Development 

Post Office Box 27687 
Raleigh, North Carolina 27611-7687 

Ms. L. K. (Mike). Gantt 
U.S. Fish and Wildlife Service 
Fish and Wildlife Enhancement 
Post Office Box 33726 
Raleigh, North Carolina 27636-3726 

Mr. Randy Cheek 
National Marine Fisheries Service 
Habitat Conservation Division 
Pivers leland 
Beaufort, North Carolina 28516 

Mr. Terry Moore 
Washington Regional Office 
North Carolina Division of 

Coastal Management 
Post Office• Box 1507 
Washington, North Carolina 27889 
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PROPOSED 
CRESvVELL- RIDERS CREEK 

115• KV TRANSMISSION LINE 
TYPICAL TANGENT STRUCTURE 

6'-7 1/2" 13'-J" 6'-7 1/2" 

8'-0" 

L~==r=r=~=a=~::::::==::=~--~ 

SCALE: NONE 

so·-o· Go'-o~ 

120·-o· 

R/W 

TYPICAL STRUCTURES FROM CRESWELL TO RIDERS CREEK 
TYPE OF STRUCTURE: H-FRAME (SINGLE CIRCUIT) 
APPROXIMATE AVERAGE HEIGHT: 70 FT 
LENGTH OF STEEL CROSSARM: 26' -6" 
APPROXIMATE AVERAGE SPAN LENGTH: 750 FT 
CONDUCTOR: ALUMINUM 
TOT AL LENGTH OF R/W: 8. 2 MILES 
R/W WIDTH: 120 FT s~ .:3 Or :a 
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Virginia Quail Council 
Memorandum of Agreement 

WHEREAS; the Northern Bobwhite Quail (Colbms virgi11ianus) ls a key 
species in Virginia's wildlife heritage; and 

WHEREAS, Virginia's bobwhite quail population has declined 4.2 percent 
per year from 1966-2007 based on the breeding bird survey; and 

WHEREAS, the decline in quail numbers has resulted in a reduction of quail 
. harvest from approximately 250,000 in 1993 to approximately 68,000 in 2006; and 

WHEREAS, the primary cause of the decline of bobwhite quail is the loss or 
. degradation of early su~on habitat; and 

WHEREAS, the loss or degradation of early succession habitats is the result 
of ~e scale land UBe changes that have taken place bl Virginia over the pMt 50 
years; and · 

WHEREAS, the loss of early succem;ion habitat has resulted in the decline in 
many other game and nongame wildlife; and 

WHEREAS, the decline in quail hunting and wildlife associated recreation 
opportunities has resulted in the loss of millions of dollars of economic revenue in 
Vlrglnia;and 

WHEREAS, the Southeastern Association of Fish and Wddlife Agencies' 
Southeast Quail Study Group developed the Northern Bobwhite Conservation 
Initiative that $ets goals and objectives for early succession habitat needed to restore 
quail populations to their 1~80 level in Virginia; and 



WHEREAS, the Board of The Department of Game and Toland Fisheries has 
adopte<J a resolution from the Director's Qo~ll Focus group that requests" ••• the 
Department place the highest priority on the restoration of wild qwill populations 
and promote the sport of bobwhite quail hunting both wild and preserve birds 
Including the development of a Bobwhite Quail Action Plan encompassing 
management, research, education, outreach, coordination (utlllty and power 
company, DOF, timber, VDOT, ect) and specifically addressing environmental and 
other factors limiting quail nmnbers; and establishing official habitats to 
demoDBt:rate the effectiveness of habitat management''; and 

WHEREAS, the Virginia Quall Council, a multi-organizational task force, 
· has been formed by the Virginia Department of Game and Inland Fisheries to 

facilitate the Quail Action Plan in Virginia 

NOW THEREFORE, be it resolved that the undersigned ox-gaulzations do 
agree, to the extent feasible, to actively support the Virginia Quall Action Plan 
through internal and external outreach, applicable research, and the promotion and 
application of land management practices and programs, subject to the availability 
of funds, to establish and maintain habitat for bobwhite quail and other early 
sueces.sion wildlife species in Virginia. 

Robert W. Duncan, Executive Director Date 
Virginia Department of Game and Inland Fisheries 

-------------,· --
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Memorandum of Understanding 
Between 

Dominion Virginia Power 
And 

Northern Virginia Regional Park Authority 
To Establish 

Vegetation Management Guidelines 
For 

The W &OD Trail 

April 29, 2005 
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1. Memorandum of Understanding 

Dominion Virginia Power (''Dominion") and the Northern Virginia Regional Park Authority 
("Authority'') hereby voluntarily enter into this Memorandum of Understanding ("MOU'') in an 
effort to establish reasonable guidelines acceptable to both parties for the control and management of 
vegetation along segments of the W&OD Trail ("Trail"), where Dominion transmission lines coexist. 
This MOU shall not be construed to limit or modify the legal rights of the parties as defined by the 
deeds and other documents forming the chain of title to the property covered by the MOU. This 
MOU is not legally binding on either party; rather it represents a good faith effort to address an issue 
of substantial importance to both parties as well as Trail users, landowners adjacent to the Trail and 
other northern Virginia citizens. Each party reserves the right to terminate this MOU as it deems 
necessary. 

2. Background and Overview 

The Trail is a unique and special park that provides recreation and alternate transportation 
opportunities for millions of people. In 1987, the Trail was designated a National Recreation Trail 
and given the distinction of being placed on the U.S. Department of the Interior's national register of 
trails. It is a greenway that supports plants and wildlife and provides a respite to nature lovers. The 
natural setting of the Trail is an important asset to the citizens of northern Virginia and is a 
significant cultural and natural resource. 

The Trail is owned and managed by the Authority, and is supported by local governments and a large 
network of community and volunteer organizations and users of the Trail. 

Dominion owns transmission lines, along portions of the former W &OD Railroad property, which 
existed for decades prior to the origination of the Trail. Dominion owns a right-of-way easement 
along the Trail that, among other things, allows for removal of trees and brush that represent a danger 
to its lines. 

Dominion has a public service obligation to maintain all of its lines, including those along the Trail, 
in a safe and reliable manner, so as to minimize the risk of power outages and cascading blackouts. 

3. Two Missions 

The Authority and Dominion have met to discuss the vegetative management practices utilized on 
the Trail. Dominion and the Authority voluntarily adopt these vegetation management guidelines, in 
order to allow for both the preservation of the recreational and natural resources of the park and the 
safe and reliable operation of Dominion's transmission lines. These guidelines will apply to the 
sections of the Trail where Dominion transmission lines coexist at the time of execution of this 
MOU. Both parties recognize and understand that accomplishing both missions requires compromise. 
The standard applicable to decisions, actions and approvals/denials of Dominion and the Authority 
under this MOU shall be an objective standard ofreasonableness. 
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4. Compliance with Applicable Regulations 

While Dominion fully intends to comply with these vegetation management guidelines, the parties 
acknowledge that various regulatory and other agencies, including the Federal Energy Regulatory 
Commission ("FERC"), the North American Electric Reliability Council (''NERC"), and the Virginia 
State Corporation Commission ("SCC"), may have authority over or involvement in matters relating 
to electric service reliability and/or tree clearing standards affecting transmission lines. Therefore, 
the operation of these guidelines and Dominion's ability to fully comply with them is subject to 
current and future regulations and requirements governing service reliability and vegetation control 
established by such federal and state agencies. Accordingly, Dominion and the Authority retain the 
right to modify this MOU by mutual agreement. Dominion will provide reasonable notice to the 
Authority of any proposed or final changes in federal or state regulations or requirements that affect 
Dominion's ability to fulfill the intent of this MOU. If any such changes affect the operation of this 
MOU, the parties agree to work in good faith to modify the MOU as needed. 

5. Definitions 
a.) Wire Zone/Border Zone Vegetation management standards around transmission lines recognize 
two geographic zones relative to the line. The "Wire Zone" is the area directly below the conductor 
and ten (10) feet to either side. The ''Border Zone" consists of the remaining area extending to each 
border of the right-of-way. 
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CONCEPTUAL 
DRAWING2-

Not to Scale 

b.) Maximum 
Conductor 
Range; 
Conductor 
Protection Zone 
The concepts of 

Maximum Conductor Range 

Conductor Cross Section 

Conductor Protection Zone 

''Maximum Conductor Range" and "Conductor Protection Zone" have been established by Dominion 
and the Authority for purposes of defining a margin of safety surrounding Dominion's transmission 
line conductors. The ''Maximum Conductor Range" is an arc that represents the full range of 
conductor positions, viewed in cross section at any given point linearly along the conductor, when 
the conductor is at maximum sag and sway. The "Conductor Protection Zone" is a space, intended to 
give a margin of safety, between the Maximum Conductor Range and a curve that extends ten (10) 
feet below and lateral to the Maximum Conductor Range. 

c.) Taller Tree Planting Areas "Taller Tree Planting Areas" are designated areas along the entire 
length of the Trail where tall trees and shrubs may be planted that reach a mature height in a range up 
to one-hundred-and-five feet. Tall trees and shrubs that grow to a mature height greater than fifteen 
feet and up to onehundred-and-five feet may be planted along the Trail depending on location. The 
Authority may plant trees and shrubs that reach mature height greater than 15 feet in these areas 
provided that these trees and shrubs at mature height will not create a reliability Threat to the 
transmission lines. The Taller Tree Planting Areas have varying height restrictions according to zone 
and are categorized as "Structure Wire Zone", "Structure Border Zone" and "Span Border Zone", as 
shown in Conceptual Drawing 3. 

Page 143 



TALLER TREE PLANTING AREAS 
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CONCEPTUAL DRAWING 3 - Not to Scale 

Distances vary depending upon structure type and conductor configuration. Vehicle access 1s 
required at each transmission structure. 
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d.) Advance Patrol Team The "Advance Patrol Team" is a group of individuals that considers, 
evaluates and determines which trees should be pruned, removed or left untouched, and similarly 
makes decisions on other proposed vegetation control measures, before Dominion's tree crews or 
contractors begin work. The team consists of the Trail Manager or other representative of the 
Authority, a Dominion forester or other representative of Dominion, and other invited parties from 
time to time determined by the representatives of Dominion and the Authority, such as arborists or 
urban foresters of affected local governments and communities. Dominion will endeavor to give 
members of the Advance Patrol Team at least seven (7) days notice of any meeting scheduled to 
review plans or proposals for vegetation control work on the Trail. It is intended that all decisions as 
to the type and extent of vegetation control work performed on the Trail under this MOU be made by 
consensus of the Advance Patrol Team members. All members of the Advance Patrol Team shall act 
in good faith, and shall take no position or action that is arbitrary or unreasonable. Nevertheless, in 
the event of any unresolved disagreement among members of the Advance Patrol Team, then the 
mutual agreement ofrepresentatives of Dominion and the Authority will prevail. Unless otherwise 
specified herein, in the event of any unresolved disagreement between representatives of Dominion 
and the Authority, the executive director of the Authority and the managing director of Dominion 
will make the final decision. 

e.) Tree For the purpose of this MOU, "Tree" is defined as any tree growing upon the Trail property. 

f.) Brush For the purpose of this MOU, "Brush" is defined as the growth of woody stems that sprout 
back on Trees or Shrubs that were previously cut or treated with herbicide and the saplings oftall
growing and other undesirable trees (as determined by the Advance Patrol Team) including but not 
limited to oak, maple, locust, sycamore, poplar, walnut and cottonwood. 

g.) Shrub For the purpose of this MOU, "Shrub" is defined as a generally low-growing, woody plant 
with several permanent stems instead of a single trunk. 

h.) Threat Any Tree or Shrub that at any given point in time grows, could sway in high winds or 
could fall into the Conductor Protection Zone is deemed to be a "Threat". Any Tree or Shrub that, as 
a result of additional growth or other changed circumstances, can reasonably be expected to reach the 
potential to grow, sway in high winds or fall into the Conductor Protection Zone before the next 
Maintenance Cycle, is deemed to be a ''Threat''. A 'Threat'', generally, is any Tree or Shrub that 
places risk on either public safety or electric reliability. 

i.) Herbicide ''Herbicide" will have the same meaning as set forth in the Virginia Pesticide Control 
Act. 

j.) The Right Tree in the Right Place For the purpose of this MOU, "the right tree in the right place" 
is defined as any existing or replacement Tree or Shrub that grows no more than fifteen (15) feet at 
mature height or that, because of conductor height, terrain, plant species and/or other variables, meets 
the criteria for Taller Tree Plantings described in Sections 5.c and 13. 
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6. Guiding Principles 

a.) The paramount guiding principle to be used by Dominion and the Authority is that any Tree or 
Shrub that presents a Threat to any transmission line conductor shall, at the appropriate time, be 
pruned or removed as herein described, and no such Tree or Shrub should be planted as replacement 
plant material. From time to time, Dominion, at its discretion, may voluntarily limit the degree of 
pruning or removal of any such Tree, Shrub or other vegetation, when the risk is acceptable to 
Dominion. 

b.) Absent other information, it may be presumed that the minimum conductor height on level terrain 
at the midpoint between towers is twenty-five (25) feet, and that no Tree or Shrub in the Wire Zone 
should be allowed that has a mature height taller than fifteen (15) feet. Similarly, under such 
conditions, no replacement Tree or Shrub that would be expected to reach a mature height of more 
than fifteen (15) feet should be planted as replacement material in the Wire Zone. However, 
Dominion and the Authority recognize and agree that many variables influence the likelihood that a 
Tree or Shrub might create a reliability Threat to Dominion's conductors. Such variables include 
height of the conductors, sag of the conductors, terrain, plant species and plant location in relation to 
the conductors. Therefore, reasonable efforts should be made to evaluate the minimum conductor 
height in certain locations with the view of allowing Trees and Shrubs greater than fifteen feet (15) in 
height to remain on the Trail or be planted as replacement material with the approval of a Dominion 
forester. 

c.) In general, existing Trees, Shrubs and other desirable vegetation should be allowed to remain on 
the Trail unless they pose a Threat; but where it becomes necessary to remove them for the protection 
of Dominion's transmission line facilities, Trees and Shrubs should be reestablished to the greatest 
reasonable extent. Trees, Shrubs and other vegetation provide significant benefits for the Trail. Trees, 
Shrubs and other vegetation provide trail users and nearby residents screening, sound buffering, 
peaceful vistas, seasonal beauty and other positive aesthetic qualities; Trees and Shrubs improve air 
quality by removing gaseous air pollution and by intercepting airborne particles such as dust, soot 
and pollen; Trees and Shrubs improve water quality by retaining stormwater, filtering runoff, 
stabilizing soil and thereby decreasing erosion, and shading streams and wetlands; Trees and Shrubs 
serve as outdoor air conditioners by providing shade and by cooling the air by the process of 
transpiration; Trees, Shrubs and other vegetation provide important wildlife habitat, including 
vertical structure, movement corridors and food and shelter for animals; and Trees and Shrubs 
provide an important opportunity for humans to connect with nature in a wooded environment. 

d.) As a general premise from Dominion's perspective, it may be desirable to remove all tall-growing 
Trees and Shrubs that currently or in the foreseeable future constitute a hazard to its transmission line 
conductors. The early removal of such Trees and Shrubs might not be an unreasonable goal of 
Dominion for a typical transmission line right-of-way. However, the parties agree that the Trail is not 
typical; therefore much discretion should be used in pursuing any such goal. The removal of such 
Trees and Shrubs should be phased where appropriate over a time period sufficient to allow desirable 
lower-growing species that establish naturally or have been planted as replacement Trees and Shrubs, 
time to reach maturity. Moreover, even greater discretion should be used in removing large, mature 
tall-growing Trees and Shrubs. 
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e.) AB a general premise from the Authority's perspective, it is desirable to prune as opposed to 
remove any Tree or Shrub that is a Threat to the transmission line conductors. Pruning allows 
established Trees and Shrubs to remain on the Trail; and, generally, pruning as opposed to removal is 
less disruptive visually, environmentally and in terms of the physical work involved. Nevertheless, 
the parties agree that discretion should be used to ensure that pruning work would effectively reduce 
the threat to Dominion's facilities to an acceptable level of risk, that the health and vigor of the Tree 
or Shrub will not be adversely affected and the resulting shape and appearance of the Tree or Shrub 
will be acceptable to the Authority. 

7. Vegetation Management Program 

a.) Dominion typically maintains the right-of-way on a scheduled three-year cycle, referred to as the 
''Maintenance Cycle." The right-of-way is also patrolled on an annual basis. Any work that needs to 
be done off cycle (work outside the Maintenance Cycle) will be coordinated with the Authority. 
Work will be performed using arboricultural best management practices and the MOU guidelines. 

8. Wire Zone Guidelines 

a.) It is deemed desirable to preserve and protect specimen or decorative/landscape Trees and Shrubs 
that currently grow in the Wire Zone and that will not create a Threat to the transmission line. 
Accordingly, any specimen or decorative/landscape Tree or Shrub in the Wire Zone that meets ''the 
right tree in the right place" objective will be left untouched. Subject to Section 8.e below, when "the 
right tree in the right place" objective is not met, the Tree or Shrub will be removed. 

b.) Any other existing Tree or Shrub in the Wire Zone that does not meet "the right tree in the right 
place" objective will be removed, subject to Section 8.e below. 

c.) Work to remove or control Brush will be done typically during the Maintenance Cycle once the 
Brush currently existing as of the date of this MOU is removed or treated to stop its growth. Brush 
work includes band cutting and selective herbicide treatment as set forth in Section 11. Off cycle 
(work outside the normal Maintenance Cycle) Brush work that needs to be done will be coordinated 
with the Authority. 

d.) Dominion or the Authority may plant in the Wire Zone replacement Trees and Shrubs that meet 
''the right tree in the right place" objective and otherwise conform to the provisions of Sections 8.e, 
IO and 14. 

e.) Notwithstanding the limitations on Tree and Shrub height resulting from the application of ''the 
right tree in the right place" concept, in exceptional circumstances and on a case-by-case basis, 
Dominion's forester shall have the sole discretion to allow taller Trees or Shrubs to remain 
untouched, or to be pruned or to be planted, where it is evident to both Dominion and the Authority 
that such Trees and Shrubs will not constitute a public safety or electric reliability Threat. 
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f.) Dominion will not use any mowing equipment on the Trail corridor. 

g.) Dominion work crews will take care to avoid damaging Shrubs, vines, grasses and other plants 
that do not have the potential to pose a danger to its conductors or do not grow in the area measured 
twenty-five (25) feet from the center of the base of the transmission structures; except invasive and 
aggressive vines that choke out native vegetation can be removed when recommended by the 
Advance Patrol Team. This area, a twenty-five (25) foot radius circle at the base of the Transmission 
structures, provides a safe working area for the maintenance crews to access the structures and 
conductors with their trucks and equipment. 

h.) Trees, Shrubs and Brush identified by the Advance Patrol Team for pruning, removal or herbicide 
treatment pursuant to Section 11 will be appropriately noted or marked in such manner that will 
enable Dominion's tree work crew to know what work is to be performed and how the work will be 
performed. 

9. Border Zone Guidelines 

a.) It is deemed desirable to preserve and protect specimen and decorative/landscape Trees and 
Shrubs that currently grow in the Border Zone and that will not create a Threat to the transmission 
line. Accordingly, any specimen or decorative/landscape Tree or Shrub in the Border Zone that meets 
''the right tree in the right place" objective will be left untouched. Subject to Section 9.e below, when 
''the right tree in the right place" objective is not met, the Tree or Shrub will be removed. 

b.) Any other existing Tree or Shrub in the Border Zone that does not meet ''the right tree in the right 
place" objective will be removed, subject to Section 9.e below. 

c.) Work to remove or control Brush will be done typically during the Maintenance Cycle once the 
Brush currently existing as of the date of this MOU is removed or treated to stop its growth. Brush 
work includes hand cutting and selective herbicide treatment as set forth in Section 11. Off cycle 
(work outside the normal Maintenance Cycle) Brush work that needs to be done will be coordinated 
with the Authority. 

d.) Dominion or the Authority may plant in the Border Zone replacement Trees and Shrubs that meet 
''the right tree in the right place" objective and otherwise conform to the provisions of Sections 9.e, 
10 and 14. 

e.) Notwithstanding the limitations on Tree and Shrub height resulting from the application of ''the 
right tree in the right place" concept, in appropriate circumstances and on a case-by-case basis, 
Dominion's forester shall have the sole discretion to allow taller Trees and Shrubs to remain 
untouched, or to be pruned or to be planted where it is evident to both Dominion and the Authority 
that such Trees and Shrubs will not constitute a public safety or electric reliability Threat. 
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f.) Dominion will not use any mowing equipment on the Trail corridor. 

g) Dominion work crews will take care to avoid damaging Shrubs, vines, grasses and other plants 
that do not have the potential to pose a danger to its conductors. 

h) Trees, Shrubs and Brush identified by the Advance Patrol Team for pruning, removal or herbicide 
treatment pursuant to Section 11 will be appropriately noted or marked in such manner that will 
enable the tree work crew to know what work is to be performed and how the work will be 
performed. 

10. Tree Replacement Pro2ram 

a.) For each Tree or Shrub with a diameter at breast height ("DBH'') of four inches or more 
( excluding any Tree or Shrub that was previously topped and any existing Tree or Shrub determined 
by the Advance Patrol Team to be "undesirable") that is removed by Dominion's tree crews or 
contractors, Dominion will plant a new tree or shrub that, at mature height, meets the "right tree in 
the right place" guidelines. (For the purpose ofthis paragraph, an ''undesirable" Tree or Shrub is any 
existing Tree or Shrub that the Advance Patrol Team determines is unwanted and undesirable from 
the perspectives of both Dominion and the Authority. Generally, undesirable species are ailanthus, 
black locust, willow, sassafras, cedar, sweet gum, cottonwood, paulownia, sumac, bradford pear and 
mimosa.) Replacement trees and shrubs will be planted in the general vicinity of the sites from which 
the Trees or Shrubs were removed. The following standard commercial warranty will be assigned to 
the replacement trees and shrubs: Trees and shrubs planted in the fall are guaranteed to be healthy 
and leaf out by May 15. Fall plantings that do not achieve leaf out will be replaced one time. Trees 
and shrubs planted in the spring are guaranteed for thirty (30) days. Spring plantings that do not 
achieve leaf out will be replaced one time. 

b.) The Authority will select the species ofreplacement tree or shrub from a reasonable list provided 
by Dominion and also will determine the specific location for the replacement plant, provided the 
correlation of species and location shall conform to the "right tree in the right place" guidelines. 

c.) The new trees provided by Dominion will be approximately six (6) feet in height. New shrubs will 
be approximately three (3) feet in height. Trees and shrubs will be replaced only during the months 
of March, April, October or November, unless otherwise approved by the Authority. 

11. Use of Herbicides 

a.) Herbicides may be used selectively in appropriate circumstances to inhibit growth on trees that 
were previously cut and to control the growth of Brush. The use of herbicides on the Trail is subject 
to the approval of the Authority based on reasonable and appropriate standards and criteria 
established by it, provided the Authority's decisions shall be governed by an objective standard of 
reasonableness. 
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b.) In establishing standards and criteria for herbicide use, the Authority will take into consideration, 
among other things: (i) the relative benefits of selective herbicide use compared to the disruption and 
other adverse effects of hand or mechanical cutting and the disposal of cut plant material; (ii) the 
benefits of selective herbicide use in controlling the growth of tall-growing trees and other 
undesirable vegetation while promoting an environment of shrubs, grasses, forbs and other low
growing plants; (iii) potential harm to humans, animals and environment; and (iv) the possible 
existence of sensitive areas where herbicide use should be restricted or prohibited. 

c.) The risk of spray drift and spray drip is of substantial concern to the parties; accordingly, except 
for special circumstance as may be mutually agreed by the parties, foliar spray application will not be 
used on the Trail. Methods of application will be limited to cut stump treatment and basal stem/basal 
bark treatment. 

d.) The use of only non-restricted herbicides will be allowed. The specific herbicides proposed for 
use, the locations and timing of application and the specific plants or plant groups to be treated will 
be subject to the approval of the Authority, provided the Authority's approval shall not be 
unreasonably withheld based on its standards and criteria governing herbicide use. 

e.) No less than two weeks prior to any proposed herbicide application, Dominion will provide the 
Authority full information about its plans, including specific information about the herbicides 
proposed for use, the locations and timing of the proposed application, the specific plants or plant 
groups proposed to be treated and the proposed methods for application. 

f.) Authority approval of herbicide use will not relieve Dominion of its responsibility to comply with 
applicable laws and regulations and appropriate herbicide application procedures. All herbicide use 
on the Trail will be in full compliance with the Virginia Pesticide Control Act and all other 
applicable state and federal regulations, including OSHA. Herbicide application will be performed 
only by Certified Commercial Pesticide Applicators and only with the use ofhandheld or backpack 
sprayers. The Authority may inspect the certification credentials of such applicators at any time. 

g.) Herbicides mixes used by Dominion will contain dye/colorant markers that will visually indicate 
exactly where herbicides have been applied. As a condition of approval of herbicide use, the 
Authority may require Dominion to post placards that warn Trail users about the herbicide 
application currently taking place (i) when the herbicide product label or MSDS sheet prescribes that 
access to the treated area be controlled or restricted for a specified period following the time of 
herbicide application; or (ii) when, in the Authority's reasonable judgment, it determines that, 
because of the proximity of the park trail or other park improvements to areas planned for treatment 
or because of other compelling circumstances, there is significant risk that park users or pets would 
be unduly exposed to the herbicides. When posting is required by Dominion, placards of appropriate 
height and size will be posted at the time the herbicide application begins and will be removed 
immediately after expiration of any recommended absorption or drying time specified on the product 
label, or otherwise as the Authority may reasonably determine. Such placards will indicate the name 
and type of herbicide being applied, the name and telephone of Dominion's contact person pertaining 
to the herbicide treatment and appropriate contact information for Virginia pesticide enforcement 
officials. Placards will be posted at Trail access points in the vicinity of the area being treated and at 
other locations reasonably specified by the Authority. 
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h.) In order to minimize the use of herbicides, disruption to the Trail, and risk of harm to humans, 
animals and the environment---and in order to reduce Dominion's ongoing vegetation control costs, 
achieve more effective long-term vegetation control, improve wildlife habitat and generally enhance 
the overall aesthetics and environment of the Trail--Dominion and the Authority will continually 
look for new technologies, products, methods and best management practices for vegetation control 
in an effort to establish and develop more effective integrated vegetation management strategies. 

12. Erosion Control and Steep Slope Protection 

a.) Dominion will take care to ensure that its vegetation control crews and contractors avoid the 
operation and use of vehicles and equipment on embankments and other steep slopes, and that they 
are judicious in removing vegetation that tends to stabilize embankments and other steep slopes. 

b.) All areas denuded, rutted or otherwise disturbed by Dominion work crews will be appropriately 
backfilled and raked and then overseeded with a native grass and perennial mix to further promote 
the establishment of desirable native vegetation, as determined by the Authority. Exposed or 
disturbed hillsides and areas with steep slopes may require the use of jute mesh or excelsior matting 
to provide stabilization. 

c.) Where Dominion's work activity unavoidably causes siltation and erosion, appropriate silt fence 
or other erosion control measures should be employed to prevent silt runoff into streams and other 
water bodies. 

13. Taller Tree Plantings 

a.) The Authority may plant trees and shrubs that reach a mature height greater than fifteen (15) feet 
in the Taller Tree Planting Areas located in the Structure Wire Zone, Structure Border Zone and the 
Span Border Zone (as shown in Conceptual Drawing 3) provided that these trees and shrubs at 
mature height will not create a reliability Threat to the transmission lines. 

b.) The Authority should take into account variations in ground elevation when determining which 
species of trees and shrubs to plant. 

c.) The locations of the Taller Tree Planting Areas as shown on Conceptual Drawing 3 were 
developed with the following thoughts in mind: maintain a safe environment to the public; allow as 
many tall trees and shrubs to be planted as possible without causing a Threat to the line; allow 
maximum mature height of tree and shrub plantings without causing a Threat to the line; and 
maintain access for emergency vehicles and personnel around the transmission structures. 
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d.) The heights of the lowest conductor on each transmission structure along the Trail are 
attached as Exhibit B, titled "Lowest Conductor Heights by Structure". Exhibit Bis to be used to 

determine acceptable mature tree and shrub heights for Taller Tree Plantings in the Structure Wire 
Zones and the Structure Border Zones (not for the Span Border Zone). 

e.) The Structure Wire Zone is a rectangular-shaped area generally measuring one hundred (100) feet 
in length and sixty-four (64) feet in width as shown on Conceptual Drawing 3 (with its center 
coinciding with the center of the transmission structure), but excluding the transmission structure 
work and access area that is a twenty-five (25) foot radius circle having its radius point at the center 
of the transmission structure. (The actual dimensions of the Structure Wire Zone may vary depending 
on the transmission structure type and location and conductor configuration.) The Authority may 
plant trees and shrubs in these areas provided their mature height is twenty (20) feet below the lowest 
conductor height listed for each structure in Exhibit 
B. 

f.) The Structure Border Zone is an area beginning thirty-two (32) feet from the centerline of the 
transmission structure as measured perpendicular to the line and extending to the edge of the right-of
way. It is one hundred (100) feet in length, centered along the transmission structure, and measured 
parallel to the line. (The actual dimensions of the Structure Border Zone may vary depending on the 
transmission structure type and location and conductor configuration.) The Authority may plant trees 
and shrubs in these areas provided their mature height does not exceed the lowest conductor height 
listed for each structure in Exhibit B. 

g.) The Span Border Zone is an area beginning fifty (50) feet from the center of the transmission 
structure as measured parallel to the line and twenty-seven (27) feet from the structure centerline, 
measured perpendicular to the line. It parallels each transmission span between structures along the 
entire length of the Trail. (The actual dimensions of the Span Border Zone may vary depending on 
the transmission structure type and location and conductor configuration.) The Authority may plant 
trees and shrubs in these areas provided their mature height is thirty (30) feet below the conductor 
height. Because the height of the conductor varies between structures, the Authority, using a device 
that measures conductor height called a SupaRule ( or equivalent), will determine the conductor 
heights in these areas. Dominion will provide one SupaRule to the Authority. 

14. Other New Plantings 

a.) The Authority hereby agrees that the concept of"the right tree in the right place" will apply to all 
new plantings along the Trail installed by, or on behalf of, the Authority. With the exception of the 
Taller Tree Plantings described above, no tree or shrub that will exceed fifteen 
(15) feet at mature height will be planted by the Authority without Dominion's good faith 
concurrence, pursuant to relevant portions of these guidelines. 
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b.) Dominion and the Authority will make reasonable efforts to communicate the "right tree in the 
right place" concept to park volunteer organizations and volunteers and to other third parties that 
might from time to time be interested or involved in the planting of new trees and shrubs along the 
trail. 

15. Other 

a.) Dominion will endeavor to give advance notice to adjoining property owners of plans for Tree 
and Shrub removal and pruning and Brush removal work on the Trail. 

b.) Dominion will inform its tree crews and contractors of the substance of this MOU and Dominion 
will ensure their compliance with the guidelines set forth in the MOU. 

c.) Dominion will give the Authority advance notice of the names of its tree contractors on the Trail, 
together with names and telephone numbers of the contractors' contact persons. 

d.) Dominion's tree crews and contractors will comply with the Authority's guidelines (attached as 
Exhibit A) titled "Conditions for Working on the W&OD Trail," to the extent that such guidelines 
are not inconsistent with this MOU. 

e.) Both Dominion and the Authority will periodically obtain advice and opinion on best practices in 
vegetation management and herbicide use from experts in these fields. 

Northern Virginia Regional Park Authority Date 

Dominion Virginia Power Date 
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EXHIBIT A 

Conditions For Working on the W&OD Trail 

The word ''trail" shall mean either the asphalt paved trail or the rock dust gravel trail. 

Driving on the Trail 
Use the gravel horse trail whenever possible. It's less crowded and easier to repair if damage occurs. 

Your speed should be 15 miles per hour or less 

Always yield to the people on the trail. Pull off to the side and stop when someone comes towards you. If 
passing someone from behind, wait until they see you before passing them. Don't blow your horn to get their 
attention! 

Don't cross a street while a trail user on either side is waiting to cross. 

Dominion Virginia Power and its contractors do not have access nghts on any of the bridges on the W &OD 

All vehicles should bear the name of the company. 

Working on the Trail 
You must have ''Work Ahead" or stmilar signs posted at least 200 feet in advance of the work area. The 

signs should not hang into the area of the trail but should be completely on the shoulder. The signs should be no 
more than ½ mile from the work area. 

Place cones around each end of any equipment blockmg the trail. 

Always leave at least half of the trail open and clear so trail users can safely pass through the work area. 
Don't place trucks, cut trees, equipment or other materials in the open area. 

If cutting and chipping leave wood chips on the paved trail surface, the trail should be blown or swept 
regularly. 

According to Dominion Virginia Power's easement, all wood chips, limbs and logs must be removed from 
park property. 

When leaving equipment on the property at the end of the workday, keep five feet away from the edge of 
either trail. Vehicles should be locked and keys removed from equipment. Cut saplings should be chipped and not 
left beside the trail. 

Remove or drop signs at the end of the workday. 
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EXHIBITB 

Lowest Conductor Heights by Structure 

Listed below are the individual transmission structures along the Trail with their respective lowest 
conductor heights. This information is to be used to determine what species of trees can be planted in 
the Taller Tree Planting Areas located in the Border Zone adjacent to each transmission structure. 

Structure No. 
Lowest Conductor Height 

County (Feet) 
274/241& 227/181 70 Loudoun 
274/240 & 227/180 65 Loudoun 
274/239 & 227/179 50 Loudoun 
274/238 & 227/178 50 Loudoun 
274/237 & 227/177 50 Loudoun 
274/236 & 227 /176 65 Loudoun 
274/235 & 227 /175 50 Loudoun 
274/234 & 227/174 50 Loudoun 
274/233 & 227 /173 80 Loudoun 
274/232 & 227 /172 65 Loudoun 
274/231 & 227/171 65 Loudoun 
274/230 & 227 /170 65 Loudoun 
274/229 & 227/169 65 Loudoun 
274/228 & 227/168 80 Loudoun 
274/227 & 227/167 65 Loudoun 
274/226 & 227/166 50 Loudoun 
274/225 & 227/165 50 Loudoun 
274/224 & 227/164 50 Loudoun 
274/223 & 227/163 50 Loudoun 
274/222 & 227/162 50 Loudoun 
274/221 & 227/161 65 Loudoun 
274/220 & 227/160 57 Loudoun 
274/219 & 227/159 57 Loudoun 
274/218 & 227/158 57 Loudoun 
274/217 & 227/157 57 Loudoun 
274/215 & 227/155 57 Loudoun 
274/214 & 227/154 57 Loudoun 
274/213 & 227/153 57 Loudoun 
274/212 & 227/152 57 Loudoun 
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Structure No. 
Lowest Conductor Height 

County (Feet) 
274/211 & 227/151 57 Loudoun 
274/210 & 227/150 65 Loudoun 
274/209 & 227/149 65 Loudoun 
274/208 & 227/148 65 Loudoun 
274/207 & 227/147 65 Loudoun 
274/206 & 227/146 65 Loudoun 
274/205 & 227/145 65 Loudoun 
274/204 & 227/144 72 Loudoun 
274/203 & 227/143 57 Loudoun 
274/202 & 227/142 72 Loudoun 
274/201 & 227/141 72 Loudoun 
274/200 & 227/140 72 Loudoun 
274/199 & 227/139 72 Loudoun 
274/198 & 227/138 72 Loudoun 
274/197 & 227/137 72 Loudoun 
274/196 & 227/136 72 Loudoun 
274/195 & 227/135 81 Loudoun 
274/193 & 227/133 86 Loudoun 
274/192 & 227/132 72 Loudoun 
274/191 & 227/131 57 Loudoun 
274/190 & 227/130 78 Loudoun 
274/189 & 227 /129 68 Loudoun 
274/188 & 227 /128 72 Loudoun 
274/187 & 227/127 72 Loudoun 
274/186 & 227/126 72 Loudoun 
274/185 & 227/125 72 Loudoun 
274/184 & 227/124 72 Loudoun 
274/183 & 227/123 65 Loudoun 
274/182 & 227 /122 65 Loudoun 
274/181 & 227/121 65 Loudoun 
274/180 & 227/120 65 Loudoun 
274/179 & 227 /119 57 Loudoun 
274/178 & 227 /118 65 Loudoun 
274/177 & 227 /117 57 Loudoun 
274/176 & 227/116 72 Loudoun 
274/175 & 227/115 65 Loudoun 
274/174 & 227/114 65 Loudoun 
274/173 & 227/113 65 Loudoun 
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Structure No. 
Lowest Conductor Height 

County (Feet) 
274/172 & 227/112 65 Loudoun 

274/170 & 2033/110 65 Loudoun 
274/169 & 2033/109 65 Loudoun 
274/168 & 2033/108 57 Loudoun 
274/167 & 2033/107 65 Loudoun 
274/166 & 2033/106 65 Loudoun 
274/165 & 2033/105 65 Loudoun 
274/164 & 2033/104 65 Loudoun 
274/163 & 2033/103 72 Loudoun 
274/162 & 2033/102 72 Loudoun 
274/161 & 2033/101 65 Loudoun 
274/160 & 2033/100 65 Fairfax 
274/159 & 2033/99 72 Fairfax 
274/158 & 2033/98 57 Fairfax 
274/157 & 2033/97 72 Fairfax 
274/156 & 2033/96 72 Fairfax 
274/155 & 2033/95 75 Fairfax 
274/154 & 2033/94 72 Fairfax 
274/153 & 2033/93 72 Fairfax 
274/152 & 2033/92 72 Fairfax 
274/151 & 2033/91 72 Fairfax 
274/150 & 2033/90 80 Fairfax 
274/149 & 2033/89 72 Fairfax 
274/148 & 2033/88 72 Fairfax 
274/147 & 2033/87 72 Fairfax 
274/146 & 2033/86 78 Fairfax 
274/145 & 2033/85 75 Fairfax 
274/144 & 2033/84 57 Fairfax 
274/143 & 2033/83 57 Fairfax 
274/142 & 2033/82 57 Fairfax 
274/141 & 2033/81 68 Fairfax 

274/140 80 Fairfax 
2062/141 & 2033/79 59 Fairfax 
2015/79 & 2043/136 54 Fairfax 
2062/140 & 2033/78 54 Fairfax 
2015/78 & 2043/137 50 Fairfax 
2062/139 & 2033/77 65 Fairfax 
2015/77 & 2043/138 47 Fairfax 
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Structure No. 
Lowest Conductor Height 

County (Feet) 
2062/138 & 2033/76 69 Fairfax 
2015/76 & 2043/139 50 Fairfax 
2062/137 & 2033/75 70 Fairfax 
2015/75 & 2043/140 57 Fairfax 
2062/136 & 2033/74 83 Fairfax 
2015/74 & 2043/141 65 Fairfax 
2062/135 & 2033/73 68 Fairfax 
2015/73 & 2043/142 65 Fairfax 
2062/134 & 2033/72 46 Fairfax 
2015/72 & 2043/143 56 Fairfax 
2062/133 & 2033/71 62 Fairfax 
2015/71 & 2043/144 56 Fairfax 
2062/132 & 2033/70 44 Fairfax 
2015/70 & 2043/145 50 Fairfax 
2062/131 & 2033/69 60 Fairfax 
2010/120 & 2033/68 45 Fairfax 

2033/67 & 264/67 62 Fairfax 
2010/119 32 Fairfax 
2010/118 32 Fairfax 
2010/117 32 Fairfax 
2010/116 32 Fairfax 

2033/66 & 264/66 72 Fairfax 
2010/115 57 Fairfax 
2010/114 42 Fairfax 
2010/113 42 Fairfax 

2033/65 & 264/65 72 Fairfax 
2010/112 37 Fairfax 
2010/111 32 Fairfax 
2010/110 37 Fairfax 

2033/64 & 264/64 70 Fairfax 
2010/109 42 Fairfax 
2010/108 32 Fairfax 
2010/107 42 Fairfax 

2033/63 & 264/63 65 Fairfax 
2010/106 32 Fairfax 
2010/105 42 Fairfax 

2033/62 & 264/62 94 Fairfax 
2010/104 76 Fairfax 
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Structure No. 
Lowest Conductor Height 

County (Feet) 
2033/61 & 264/61 95 Fairfax 

2010/103 87 Fairfax 
2010/102 32 Fairfax 

2033/60 & 264/60 55 Fairfax 
2010/101 37 Fairfax 
2010/100 34 Fairfax 
2010/99 27 Fairfax 

2033/59 & 264/59 57 Fairfax 
2010/98 52 Fairfax 
2010/97 32 Fairfax 

2033/58 & 264/58 55 Fairfax 
2010/96 27 Fairfax 
2010/95 37 Fairfax 

2033/57 & 264/57 50 Fairfax 
2010/94 37 Fairfax 

2033/56 & 264/56 55 Fairfax 
2010/93 32 Fairfax 
2010/92 32 Fairfax 
2010/91 37 Fairfax 

2033/55 & 264/55 57 Fairfax 
2010/90 47 Fairfax 
2010/89 37 Fairfax 

2033/54 & 264/54 54 Fairfax 
2010/88 32 Fairfax 

2010/87 32 Fairfax 

2010/86 37 Fairfax 
2033/53 & 264/53 50 Fairfax 

2010/85 27 Fairfax 
2033/52 & 264/52 42 Fairfax 

2010/84 62 Fairfax 
2010/83 61 Fairfax 
2010/82 27 Fairfax 
2010/81 27 Fairfax 
2010/80 37 Fairfax 
2010/79 32 Fairfax 

2033/49 & 2005/49 64 Fairfax 
2010/78 27 Fairfax 
2010/77 32 Fairfax 
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Structure No. 
Lowest Conductor Height 

County (Feet) 
2010/76 37 Fairfax 

2033/48 & 2005/48 62 Fairfax 
2010/75 32 Fairfax 
2010/74 42 Fairfax 

2033/47 & 2005/47 57 Fairfax 
2010/73 32 Fairfax 
2010/72 32 Fairfax 

2033/46 & 2005/46 65 Fairfax 
2010/71 37 Fairfax 
2010/70 37 Fairfax 

2033/45 & 2005/45 57 Fairfax 
2010/69 27 Fairfax 
2010/68 27 Fairfax 
2010/67 32 Fairfax 

2033/44 & 2005/44 54 Fairfax 
2010/66 31 Fairfax 
2010/65 32 Fairfax 

2033/43 & 2005/43 47 Fairfax 
2010/64 32 Fairfax 
2010/63 32 Fairfax 

2033/42 & 2005/42 70 Fairfax 
2010/62 32 Fairfax 
2010/61 27 Fairfax 
2010/60 37 Fairfax 

2033/41 & 2005/41 70 Fairfax 
2010/59 32 Fairfax 
2010/58 31 Fairfax 

2033/40 & 2005/40 47 Fairfax 
2010/57 32 Fairfax 
2010/56 37 Fairfax 

2033/39 & 2005/39 75 Fairfax 
2010/55 27 Fairfax 
2010/54 37 Fairfax 

2033/38 & 2005/38 62 Fairfax 
2010/53 31 Fairfax 
2010/52 35 Fairfax 

2033/37 & 2005/37 55 Fairfax 
2010/51 36 Fairfax 
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Structure No. 
Lowest Conductor Height 

County (Feet) 
2033/36 & 2005/36 59 Fairfax 
2033/35 & 2005/35 65 Fairfax 
2033/34 & 2005/34 58 Fairfax 
2033/33 & 2005/33 50 Fairfax 

202/34 65 Fairfax 
202/33 65 Fairfax 
202/32 82 Fairfax 
202/31 80 Fairfax 
202/30 68 Fairfax 
202/29 68 Fairfax 
202/28 65 Fairfax 
202/27 79 Fairfax 
202/26 65 Fairfax 
202/25 50 Fairfax 
202/24 65 Fairfax 
202/23 65 Fairfax 
202/22 65 Fairfax 
202/21 65 Fairfax 
202/20 59 Fairfax 
202/19 60 Fairfax 
202/18 58 Fairfax 
202/17 62 Fairfax 
202/16 58 Fairfax 
202/15 58 Fairfax 
202/14 58 Fairfax 
202/13 60 Fairfax 
202/12 60 Fairfax 
202/11 60 Fairfax 
202/10 75 Fairfax 
202/9 75 Fairfax 
202/8 105 Fairfax 
202/7 100 Fairfax 
202/6 78 Fairfax 
202/5 67 Fairfax 
202/4 50 Fairfax 

251/3 & 266/185 45 Fairfax 
251/4 & 266/186 41 Fairfax 
251/5 & 266/187 31 Fairfax 
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Structure No. 
Lowest Conductor Height 

County (Feet) 
251/6 & 266/188 32 Fairfax 
251/7 & 266/189 35 Fairfax 
251/8 & 266/190 32 Fairfax 
251/9 & 266/191 35 Fairfax 

251/10 & 266/192 41 Fairfax 
251/11 & 266/193 34 Fairfax 
251/12 & 266/194 36 Fairfax 
251/13 & 266/195 33 Fairfax 
251/14 & 266/196 56 Fairfax 
251/15 & 266/197 50 Fairfax 
251/16 & 266/198 38 Fairfax 
251/17 & 266/199 48 Fairfax 
251/18 & 266/200 37 Fairfax 
251/19 & 266/201 31 Fairfax 
251/20 & 266/202 31 Fairfax 
251/21 & 266/203 31 Fairfax 
251/22 & 266/204 51 Fairfax 
251/23 & 266/205 51 Fairfax 
251/24 & 266/206 31 Fairfax 
251/25 & 266/207 31 Fairfax 
251/26 & 266/208 31 Fairfax 
251/27 & 266/209 31 Fairfax 
251/28 & 266/210 31 Fairfax 
251/29 & 266/211 31 Fairfax 
251/30 & 266/212 31 Fairfax 
251/31 & 266/213 31 Fairfax 
251/32 & 266/214 31 Fairfax 
251/33 & 266/215 31 Fairfax 
251/34 & 266/216 31 Fairfax 
251/35 & 266/217 31 Fairfax 
251/36 & 266/218 31 Fairfax 
251/37 & 266/219 31 Fairfax 
251/38 & 266/220 31 Fairfax 
251/39 & 266/221 31 Fairfax 
251/40 & 266/222 38 Arlington 
251/41 & 266/223 38 Arlington 
251/42 & 266/224 62 Arlington 
251/43 & 266/225 44 Arlington 
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Structure No. 
Lowest Conductor Height 

County (Feet) 
251/44 & 266/226 50 Arlington 
251/45 & 266/227 50 Arlington 
251/47 & 266/229 64 Arlington 
251/48 & 266/230 70 Arlington 
251/49 & 266/231 68 Arlington 
251/50 & 266/232 65 Arlington 
251/51 & 266/233 77 Arlington 
251/52 & 266/234 73 Arlington 
251/53 & 266/235 53 Arlington 
251/54 & 266/236 51 Arlington 
251/55 & 266/237 63 Arlington 
251/56 & 266/238 42 Arlington 
251/57 & 266/239 33 Arlington 
251/58 & 266/240 30 Arlington 
251/59 & 266/241 34 Arlington 
251/60 & 266/242 38 Arlinsrton 
251/61 & 266/243 49 Arlington 
251/62 & 266/244 39 Arlington 
251/63 & 266/245 34 Arlington 
251/64 & 266/246 36 Arlington 
251/65 & 266/247 34 Arlington 
251/66 & 266/248 32 Arlington 
251/67 & 266/249 31 Arlington 

251/71 & 273/2 49 Arlington 
251/72 & 273/3 44 Arlinsrton 
251/73 & 273/4 38 Arlington 
251/74 & 273/5 41 Arlinj2;1:on 
251/75 & 273/6 57 Arlington 
251/76 & 273/7 56 Arlington 
251/77 & 273/8 34 Arlington 
251/78 & 273/9 49 Arlinsrton 
251/79 & 273/10 33 Arlington 
251/80 & 273/11 51 Arlington 
251/81 & 273/12 43 Arlington 
251/82 & 273/13 36 Arlington 
251/83 & 273/14 34 Arlington 
251/84 & 273/15 35 Arlington 
251/85 & 273/16 44 Arlinj2;1:on 
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Structure No. 
Lowest Conductor Height 

County (Feet) 
251/86 & 273/17 39 Arlington 
251/87 & 273/18 43 Arlington 
251/88 & 273/19 47 Arlington 
251/89 & 273/20 31 Arlington 
251/90 & 273/21 36 Arlinirton 
251/91 & 273/22 56 Arlington 
251/92 & 273/23 61 Arlington 
251/93 & 273/24 35 Arlington 
251/94 & 273/25 35 Arlington 
251/95 & 273/26 34 Arlington 
251/96 & 273/27 34 Arlington 

251/97 & 273/28 36 Arlington 

251/98 & 273/29 41 Arlinsrton 
251/99 & 273/30 41 Arlington 

251/100 & 273/31 33 Arlington 
251/101 & 273/32 32 Arlington. 
251/102 & 273/33 37 Arlington 
251/103 & 273/34 32 Arlington 
250/81 & 258/28 45 Arlington 
250/82 & 258/29 44 Arlington 
250/83 & 258/30 45 Arlington 
250/84 & 258/31 40 Arlington 
250/85 & 258/32 45 Arlington 
250/86 & 258/33 41 Arlinlrton 
250/87 & 258/34 45 Arlinsrton 
250/88 & 258/35 50 Arlinlrton 
250/89 & 258/36 37 Arlington 
250/90 & 258/37 37 Arlinlrton 
250/91 & 258/38 38 Arlinsrton 
250/92 & 258/39 38 Arlinsrton 
250/93 & 258/40 38 Arlinirton 
250/94 & 258/41 45 Arlington 
250/95 & 258/42 38 Arlington 
250/96 & 258/43 45 Arlinlrton 

C 
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1.0 Scope: 

GUIDANCE DOCUMENT 

INVASIVE SPECIES MANAGEMENT 

This document contains information pertaining to invasive species (terrestrial and aquatic) 
that are of concern to Dominion facilities and operations and the methods used to address 
( control or eradicate) invasive species. The purpose of this document is to provide 
Dominion employees, contractors and consultants with guidance on invasive species 
issues. The goals of this document are: awareness of invasive species; identification of 
species which may pose a concern for Dominion operations; what to do when an invasive 
species is identified; and methods for preventing introduction and controlling the spread of . . . 
mvas1ve species. 

2.0 Safety 

Safety is a core Dominion value and all field sampling must incorporate safe work 
practices. It is the responsibility of every employee and contractor to work safely. Safety 
of each employee, contractor, their co-workers and the general public are the first priority 
of every job. The conduct of all work will conform to the expectations described in the 
Dominion Safety Policy, 
(http://dnet.dominionnet.com/shared services/facilities/pdfi'DomSafetyPol.pdf), the DES 
Safety Work Practice (Safety Work Practice for Biology; available on the Dominion 
Environmental Work Practices webpage ), and the policies of the business unit where the 
work is being done. 

When doing any work at Dominion, including but not limited to chemical applications and 
mechanical removal of invasive species, personal safety is of the utmost importance. 
Chemicals should only be applied by certified personnel and proper personal protective 
equipment (PPE) should be worn. Do not eat, drink or smoke while handling chemicals. 
When cleaning bird feces or removing nesting materials, be sure to practice proper 
handling procedures and wear PPE ( see Dominion's Protective Guidelines for Fungal and 
Animal Hazards, 
http:// dnet. dominionnet. com/ corporate safety/ compliance/protective guidelines for fun 
gal and animal hazards.jsp). 

3.0 Dominion Facilities Impacted: 

This guidance document pertains to all Dominion assets (Table 2) as well as all employees, 
contractors and consultants involved with any company-related construction or operational 
activities at terrestrial or aquatic locations. 
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4.0 Background 

Invasive species are non-native plant, animal or microbial species that cause, or are likely 
to cause, economic or environmental harm or harm to human health (Presidential Executive 
Order 13112). ''Non-native" species (or "alien", "exotic", or "non-indigenous" species) 
are species that have been introduced by human action, intentionally or accidentally, to a 
region outside of their natural geographic range through a variety of pathways (such as 
ballast water in overseas tankers or via the aquarium industry). Invasive species can be 
both terrestrial and aquatic; plant and animal. Most intentional non-native species 
introductions are beneficial. While most accidental introductions have no negative impact 
on a new landscape, the species that do become invasive can cause significant ecological 
and economic harm. Often without any natural enemies, invasive species can become 
agricultural pests, infest riparian areas, displace native plant species, reduce wildlife 
habitat, degrade scenic landscapes and alter natural processes. 

If an invasive species is suspected at a facility, Dominion Environmental Biology (see 
contacts section) should be contacted to confirm the identification of the species and to 
discuss proper control/eradication measures, if applicable. Invasive species management 
and control is a very complex and constantly evolving process. These species have become 
invasive because they are fast spreading and tolerant of usual treatments. This document 
will highlight some practices to help deal with invasive species that are currently affecting 
Dominion. The following website, www.invasive.org, is a great source for current 
information on invasive species. In dealing with invasive species issues, prevention of 
translocation or spread of the species is imperative. Efforts at preventing the spread and 
establishment of invasive species are usually more successful than trying to control an 
existing established invasive species. Early detection and rapid response (EDRR) is the 
key to keeping invasive species under control. More on EDRR can be found at 
http://www.invasive.org/edrr/index.cfrn. 

The spread of invasive species can occur in different life stages through a wide variety of 
ways. Risk of spread will differ by species and depend largely on suitability of the 
environment in which the species is spreading. Dominion employees, consultants, and 
contractors should use caution when working in areas with invasive species. An 
understanding of how each species spreads will aid in preventing the spread of invasive 
species throughout Dominion facilities. Some general guidelines should be followed when 
working in areas with invasive species: 

Be aware of native species before restoration activities 
Use weed free mulch if concerns over potential invasive species are present 
Plant native species whenever possible 
Cut or remove invasive species during the time of year that they do not have seeds, 
otherwise the seeds will fall off the plant during removal and new plants will develop 
Take all necessary precautions not to transport invasive species 

4 



Thoroughly clean equipment (boats, trailers, landscape equipment) when moving 
between facilities to remove seeds, mussels and larvae, tubers, plant parts, or anything 
that could lead to establishment of a new population. See Appendix 1 for a detailed 
boat and trailer disinfection procedure. In addition to this procedure, station personnel 
must be sure to follow any local, state, or federal boat and trailer disinfection 
guidelines. 

5.0 Regulatory Guidance 

Many state and federal agencies are involved with invasive species management 
Regulations apply primarily to agricultural activities, nursery stock, etc. and generally 
focus on the prevention of introduction of invasive species. Most states either have or are 
in the process of developing state-specific 'Invasive Species Guidelines' highlighting the 
most pervasive and destructive species. To date, regulations requiring control have not 
been promulgated by any state in which Dominion does business that pertain to activities, 
functions and/or operations Dominion performs to conduct its business. States are 
generally dealing with invasive species on an "ad-hoc" basis. 

Most states have developed lists of invasive species. 

5.1 California 

http://www.iscc.ca.gov/species.html 

5.2 Connecticut 

http://www.ct.gov/deep/cwp/view.asp?a=2702&q=323494&deepNav GID=1641 %20 

5.3 Georgia 

http://www.georgiawildlife.org/Conservation/InvasiveManagement 

5.4 Indiana 

http://www.in.gov/dnr/3123.htm 

5.5 Maryland 

http://www.dnr .state.rod. us/invasives/ 

5.6 NewYork 

http://www.dec.ny.gov/animals/265.html 
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5.7 North Carolina 

', 

http://www.invasivespeciesinfo.gov/unitedstates/nc.shtm1 

5.8 Ohio 

http://ohiod.nr.gov/invasivespecies 

5.9 Pennsylvania 

http://www.dcnr .state. pa. us/ conservationscience/invasivespecies/ 

5.10 Rhode Island 

http://www.invasivespeciesinf o. gov /unitedstates/ri. shtml 

5.11 Virginia 

http://www.dcr. virzjnia. gov /natural heritage/vaisc/ 

http://www.dcr.virzjnia.gov/natural heritage/invsppdflist.shtm.l 

5.12 West Virginia 

http://www. wvdnr. gov /wildlife/invasivespecies.shtm 

5.13 Wisconsin 

http:// dnr. wi. gov /topic/invasives/ 

5.14 South Carolina 

http://www.invasivespeciesinf o. gov /unitedstates/sc. shtm.l 

5.15 Utah 

http://www.invasivespeciesinf o. gov /unitedstates/ut.shtml 

5.16 Tennessee 

https ://ag. tennessee. edu/EPP /Pages/Invasive%20S pecies/IS. aspx 
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5.17 Dominion Specific Requirements 

Dominion Electric Transmission has a ''Phragmites vigilance" permit requirement in a 
constructed electric transmission right-of-way (ROW) which stipulates that Dominion 
control the invasive plant species that occur in the ROW. These permits are specific to 
certain projects and have varied timelines. Detailed descriptions of these permits are 
beyond the scope of this document. In addition to any permitting requirements, Dominion 
gas and electric ROW s are maintained by mowing and herbicide application. Gas 
transmission and delivery do not have any invasive species control or prevention policies, 
but gas transmission does have requirements for facilities located in some Pennsylvania 
State Forests. These requirements are part of the agreements allowing installation of the 
facilities in the State Forests, which are under the jurisdiction of the Pennsylvania 
Department of Conservation and Natural Resources (PADCNR). These requirements are 
specific to certain projects and detailed descriptions of these requirements are beyond the 
scope of this document. For future natural gas projects on Pennsylvania State Forest lands, 
P ADCNR is likely to require implementation of their guidelines. For more information 
please contact Gas Environmental Services (GES). 

Invasive species may have significant adverse impacts on Dominion facilities or 
operations, thereby requiring some type of control and/or removal. For Dominion, control 
is generally voluntary and occurs when invasive species either directly or indirectly impact 
Company operations or facilities. There may, however, be instances where states request 
or require the Company to address invasive species. This process may involve measures 
such as conducting surveys of invasive species, identification of invasive species 
occurrences, development of appropriate treatment protocols, the proper application of 
identified treatments (which may require application certification), monitoring and 
reporting of treatment and results, and post-project re-vegetation for disturbed areas. 

Dominion employees should contact Mike Brucato (Electric Transmission), Jay Griles 
(Electric Distribution) or Neal Robertson (Gas Environmental Business Support) when 
encountering any invasive species resulting in adverse impacts on Dominion ROW 
facilities. Impacts include any plant that is greater than 10 feet tall when mature or plants 
that encroach on transmission towers or pipelines. Dominion biologists can be contacted 
if there is a need to explore studies, surveys, treatment or the best treatment options at other 
Dominion facilities. 
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6.0 Species of Concern 

The following section provides a description of invasive species that have presented both 
ongoing and historical challenges to Dominion and the practices employed to address them: 

6.1 Zebra mussel (Dreissena polymorpha) and Quagga mussel (Dreissena 
rostriformis bug ens is) 

Description: There are two species of highly invasive freshwater mussels in North 
America. The zebra and quagga mussels are small freshwater (salinity < 5 ppt) 
mollusks. Zebra mussels typically range in size from 0.63 to 3.8 cm. Quagga mussels 
can grow to be slightly larger than zebra mussels. Zebra (Figure 1) and quagga mussels 
both have elongate, slightly pointed shells and typically have a light and dark striped 
pattern. Zebra and quagga mussels have a similar appearance but can be separated by 
the symmetry of their shell (Figure 2). Quagga mussels also have a slightly more 
rounded shape than zebra mussels. 

Zebra and quagga mussels can be found in freshwater lakes and rivers with temperature 
ranges between 0- 30° C. Spawning will generally not occur in temperatures less than 
12° C for zebra mussels and 9° C for quagga mussels. The distribution of zebra and 
quagga mussels can be limited by physical and chemical properties of water bodies. 
For example, they are unlikely to become established in systems with calcium 
concentrations below 25 milligrams per liter (mg/I) unless there is a source of larvae 
from upstream habitats with higher levels of calcium. Levels of dissolved oxygen (DO) 
and pH may limit zebra mussel success (Table 1 ). Quagga mussels are thought to have 
similar limitations. 

Zebra and quagga mussels produce millions of larvae; therefore, have the ability to 
rapidly adapt to a changing environment. These mussels have the ability to multiply 
rapidly as well as colonize on themselves. Zebra and quagga mussels attach to hard 
surfaces with byssal threads. This is a very strong connection which creates great 
difficulty for removal. These traits lead to a high potential for macrofouling, the 
principal concern with these types of mussels because of colonizing and clogging 
intake pipes, wells, and screen systems. As a result, colonization of these mussels can 
significantly increase operating costs. 

In addition to directly affecting Dominion operations, zebra and quagga mussels can 
have significant ecological impacts. Zebra mussels have had a tremendous impact on 
the Lake Michigan ecosystem. Colonies of mussels filter massive volumes of water 
each day. One zebra mussel alone can filter up to one liter a day. Filter feeding at this 
level can deplete phytoplankton and suspended particulate organic matter, the primary 
food resource for many aquatic species. Transfer of this suspended material to the lake 
bottom in mussel waste products leads to increased water clarity and excessive growth 
of aquatic plants. This, in tum, decreases the biological oxygen demand and further 
degrades the lake's ecosystem. These mussels can also displace or out-compete native 
mussels and other animals that eat plankton. 
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Dominion Practices: If zebra or quagga mussels are found, note the location (as 
precisely as possible, using preferably GPS coordinates) and contact the station 
Environmental Compliance Coordinator(s) (ECC) and Environmental Biology 
immediately. 

Three principal locations, Chesterfield, Possum Point, and Mt. Storm, remain the most 
at risk for zebra mussel colonization. These three locations are "most at-risk" based 
mainly on suitable water quality, e.g., dissolved calcium levels(> 12mg/l) and a suitable 
introduction vector (ballast water from large commercial vessels or recreational divers 
in the case of Mt. Storm). In addition, waterbodies at the Clover Power Station are 
monitored for zebra mussels. 

There are a wide range of control and management strategies for these mussels which 
fall into the following three categories: chemical, physical, and biological. To date 
there is no single method of control that has proven completely effective for controlling 
these invasive mussels. Instead, strategies made up of a combination of several 
different methods prove to be most effective. Zebra and quagga mussel control 
strategies should be developed individually for a particular facility. Strategies need to 
be well thought out with specific goals outlined. Care must be taken to minimize 
environmental impacts of any control strategies which include (but are not limited to): 
chemical applications, thermal control, and introduction of biological control agents. 
Changes in control practices or new control practices should be reviewed to determine 
whether changes in permits are required prior to implementing new or modified 
practices. 

When using boats or other equipment in areas with invasive mussels, caution should 
be used to ensure mussels are not transported. Trailers and boat hulls should be 
disinfected before being used in a different area. See Appendix 1 for a detailed boat 
and trailer disinfection procedure. In addition to this procedure, station personnel must 
be sure to follow any local, state, or federal boat and trailer disinfection guidelines. 

Table 1. Potential risk of zebra mussel establishment based on select 
physicochemical parameters. 

pH 
Calcium concentration (mg/1) 
Dissolved oxygen (mg/1) 
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Potential risk of establishment 
--- -···--··--

High Moderate Low 
7.3-7.5 or < 7.3 or 

7.5-8.7 8.7-9.0 >9.0 
>25 
>8 

15-25 
6-8 

< 15 
<6 



6.2 Asiatic clam (Corbiculafluminea) 

Description: The Asiatic clam (also known as the Asian clam) is a small (<5mm; 
Figure 3) freshwater clam, native to Southeast Asia, now common in Europe, Africa, 
the Pacific Islands, and North and South America. Once introduced to North America, 
this clam spread rapidly because of its high reproductive capacity, fast growth, early 
maturity, effectiveness at all stages of development to readily disperse by water 
currents, and tolerance to a wide range of environmental stresses. Its ability to clog 
industrial water systems makes the Asiatic clam a very costly problem for water
dependent industries. By fouling water systems at electric generating stations, 
particularly nuclear power stations, the Asiatic clam causes significant safety problems 
as well. Asiatic clams have been found in many major waterways where Dominion 
generating facilities are located, including those in Virginia, West Virginia, North 
Carolina, and Indiana. 

Dominion Practices: Although found near several Dominion facilities (e.g., North 
Anna, Bremo, Mt. Storm, and Chesterfield Power Stations), Asiatic clams have not 
been found in water systems at levels that would merit control measures (low-level 
chlorination, biocide application). Station personnel should notify their ECC and DES 
Environmental Biology when any small mussels or clams are found in water systems, 
and specimens should be saved to confirm their identity. Prior to implementing any 
control measures to Dominion water systems, DES should be contacted to assist in 
choosing the most appropriate method and to resolve any permitting issues. As a 
general work practice for this and other aquatic invasive species, boats and boat trailers 
can be a major vector for introduction to new waterbodies, so care should be taken to 
thoroughly clean boats and trailers to prevent spread. See Appendix 1 for a detailed 
boat and trailer disinfection procedure. In addition to this procedure, station personnel 
must be sure to follow any local, state, or federal boat and trailer disinfection 
guidelines. 

6.3 Rock dove or "pigeon" (Columba livia) 

Description: Pigeons are large bodied doves, approximately 11 inches in length, and 
have variable coloration (Figure 4). Pigeons were introduced into the United States in 
the 1800's and are now widely distributed throughout North America. Pigeons have 
adapted well to urban and industrialized environments. Pigeons prefer urban and 
suburban environments and often nest in artificial structures forming dense colonies. 
Pigeons can be a nuisance to personnel; nests and nesting materials can pose fire 
hazards; and accumulation of pigeon feces can be a problem where pigeons roost and 
nest. Pigeon feces can pose problems with corrosion, present slipping hazards, are 
unattractive, and are associated with various diseases in humans. 

Dominion Practices: Pigeons are not protected by the Migratory Bird Treaty Act of 
1918 (MBTA). Problems with pigeons should be brought to the attention of the station 
ECC and/or Environmental Biology. In addition to removal by a certified Nuisance 
Wildlife Control Operators (NWCOs ), pigeon management strategies should include 
exclusion measures where appropriate. Pigeon exclusion and habitat modifications are 
the best defense against colonization. Pigeons will quickly re-colonize areas if not 
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excluded. Re-colonization occurs through immigration from surrounding populations 
and/or a dramatic increase in the reproductive success ofremaining individuals. There 
are many different methods of pigeon exclusion. Choosing appropriate methods of 
exclusion will vary by facility and location. In general, physical exclusion devices such 
as bird control spikes or netting will be most effective. Visual and audio deterrents (i.e. 
playing predatory bird calls), while having some immediate effect, have generally been 
proven ineffective over time. In addition to exclusion, reducing the food supply of 
pigeons can reduce the number of pigeons in an area. Tbis can be achieved through 
securing access to garbage and prohibiting personnel and visitors from feeding pigeons. 

Although the risk of disease transmission from bird feces is low when cleaning areas 
contaminated with pigeon feces, care should be taken not to inhale dry dust from the 
feces. Individuals should follow Dominion's Protective Guidelines for Fungal and 
Animal Hazards, 
(http://dnet.dominionnet.com/corporate safety/compliance/protective guidelines for 
fungal and animal hazards.jsp). 

6.4 European starling (Stumus vulgaris) 

Description: The European starling is a bird which is relatively small (approximately 
6 inches), black with green and purple iridescence, and has a yellow pointed beak 
(Figure 5). It is often found in large flocks. The European starling was introduced to 
the United States in the 1890s. Since their introduction, starlings have spread rapidly 
and are distributed widely throughout North America. Starlings prefer urban and 
suburban environments and often nest in artificial structures. Starlings present several 
threats to Dominion equipment and operations. Starlings nest in transformers or other 
electrical equipment (particularly in winter due to heat generated by the devices) and 
pose fire hazards, form large roosts on power lines, and their corrosive feces can 
damage equipment. Starling feces can also pose safety risks as slipping hazards and 
potential disease risks. 

Dominion Practices: The European starling is not protected by the MBTA. Before 
proceeding with any bird control methods for starlings, care must be taken to properly 
identify the birds and ensure no harm is done to birds protected under the MBT A. 
Problems with starlings should be brought to the attention of the station ECC and/or 
Environmental Biology. Starling management should include removal by certified 
NWCOs and exclusion to prevent further problems. In addition to the removal of birds, 
nests should be removed to prevent any fire hazard. Exclusion methods for starlings 
are similar to those listed for pigeons in Section 6.3. In general, the most effective 
means of exclusion will be those that physically limit starling access to nesting and 
roosting areas. Tbis includes bird control spikes, netting, and other modifications of 
potential nesting areas. Visual and audio deterrents (i.e. playing predatory bird calls), 
while having some immediate effect, have generally been proven ineffective over time. 
In addition to exclusion, reducing the food supply of starlings can reduce the number 
of starlings in an area. This can be achieved through securing access to garbage and 
prohibiting personnel and visitors from feeding starlings. 
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Although the risk of disease transmission from bird feces is low, while cleaning areas 
contaminated with pigeon feces, care should be taken not to inhale dry dust from the 
feces. Individuals should follow Dominion's Protective Guidelines for Fungal and 
Animal Hazards, 
Q.ittp :/ / dnet. dominionnet.com/ corporate safety/ compliance/protective guidelines for 

fungal and animal hazards.jsp). 

6.5 Northern Snakehead (Channa argu.s) 

Description: The northern snakehead is a highly invasive fish that is native to Asia and 
has been introduced throughout the world including the Potomac River system where 
it has become established. Recently in 2014, snak:ehead fish have been observed in the 
Rappahannock drainage. The snakehead feeds on other fish and can be destructive to 
native fish populations and the ecosystem. The snak:ehead looks similar to the native 
bowfin and can also be confused with the American eel. Figure 6 compares the 
snakehead to the bowfin and American eel and can be used to aid in identification. 
Possession and transportation of live snakeheads is illegal. 

Dominion Practices: To date, the northern snakehead is confined to the Potomac River 
drainage within Dominion's facilities. Although snakeheads do not have an immediate 
effect on power station operations, fishing is often conducted at or around Dominion 
facilities. If a snakehead is caught, the fish must be killed and reported to Dominion 
Environmental Biology. Dominion biologists will take care of reporting the catch to 
the appropriate state and/or federal agencies. The fish may be killed by removing the 
head, separating the gill arches from the body, or by removing the internal organs. The 
location of catch is important, and GPS coordinates, if possible, are preferred. If a 
snak:ehead is caught and the angler wants to keep the fish, the fish must be killed by 
one of the methods above and the angler's name, date of catch, location of catch and 
size of the fish must be reported to DES biology. 

6.6 Hydrilla (Hydrilla verticillata) 

Description: Hydrilla is a highly aggressive aquatic weed native to Asia, Africa, 
Europe, and Australia and was likely released by aquarists in Florida some 40 years 
ago. Hydrilla occurs in still or slow-moving fresh water and can grow up to 30 ft. in 
length (Figures 7 and 8). Hydrilla can tolerate a wide range of conditions that other 
plants find stressful, including reduced light levels, high turbidity and sedimentation, 
air exposure during drawdown periods, and warm water temperatures. Today, Hydrilla 
is found in every one of the 48 contiguous states and results in billions of dollars spent 
on control. Hydrilla has reached nuisance levels in some Dominion lakes, such as Lake 
Anna, Lake Gaston, and the Bath County Recreational Ponds. 

Dominion Practices: Control measures include herbicides, mechanical harvesting and 
biological control. Hydrilla control at Dominion has consisted of introduction of sterile 
grass carp (Ctenopharyngodon ide/la) at the North Anna Power Station and the Bath 
County Power Station as well as assistance to homeowner and lake committees at Lake 
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Gaston. Permits for grass carp must be obtained through appropriate state wildlife 
agencies and DES Environmental Biology takes the lead on this effort. Herbicide 
treatment on smaller areas of infestation is an option by licensed/certified herbicide 
applicators (Each State has a list of licensed applicators). Spread of this species can be 
limited through the practice of cleaning boats and trailers prior to re-launching in 
another water body. See Appendix 1 for a detailed boat and trailer disinfection 
procedure. In addition to this procedure, station personnel must be sure to follow any 
local, state, or federal boat and trailer disinfection guidelines. 

6.7 Common reed, Phragmites (Phragmites australis) 

Description: Phragmites is a tall perennial marsh-grass plant that grows to 5 m and has 
the ability to spread to any disturbed and wet area. Leaves are lanceolate, often 20 to 
40 cm long and 1 to 4 cm wide (Figure 9). Phragmites is a wind pollinated plant that 
is self-incompatible, meaning that it cannot pollinate itself. Flowers develop by mid
summer and are arranged in brownish spikelets with many tufts of silky hair. The seed 
beds are produced in the fall and winter and the seeds germinate in the spring. 
Phragmites can also spread vegetatively by rhizomes (underground horizontal stems 
that can produce new plants) and can produce large colonies that out-compete native 
vegetation. 

Phragmites is an issue for Dominion in many ways. It occurs at many facilities 
including Yorktown Power Station where it is growing in and around the ash ponds 
affecting the capacity of the pond as well as the pH ( a permitted parameter in the 
station's VPDES permit) of the pond as older dead plants decompose. 

Dominion Practices: Phragmites is treated mechanically and chemically at Dominion 
station treatment ponds and ROW s. Mechanical and manual removal should be 
completed in the spring before they have a chance to flower and produce seeds. Do not 
remove plants that have seeds because the seeds will fall off of the plant and germinate 
the following spring. Follow-up chemical control includes a glyphosate application. 
Glyphosate is approved by the EPA for use in aquatic areas, including tidal marshes. It 
should be selectively applied to individual plants by painting the herbicide on the shoot. 

Transmission Forestry has had success using two to three selective treatments per year 
using a mixture containing AquaNeat ™ and Habitat TM_ AquaNeat™ has an active 
ingredient of gl yphosate and Habitat TM has an active ingredient of imazapyr. Imazapyr 
is a broad-spectrum herbicide that controls terrestrial annual and perennial grasses, 
broadleaved herbs, woody species as well as riparian and emergent aquatic species. 
lmazapyr has a low toxicity to fish and invertebrates and is registered for use in aquatic 
areas including brackish and coastal waters to control emergent, floating and 
riparian/wetland species. Chemical treatments should be applied by certified personnel 
only. 

It is important to remember that Phragmites re-sprouts from energy stored in its 
underground rhizomes or roots. Keeping Phragmites cut will deplete the energy stores 
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in the rhizomes and the plant will eventually die. This practice combined with chemical 
applications may be the best plan for eradication. 

6.8 Narrow-leaved Cattails (Typha angustifolia) 

Description: Narrow-leaved cattail is a non-native, invasive plant that can cross-breed 
with the native broad-leaved cattails (T latifolia) to produce the invasive hybrid T x 
glauca. Both the narrow-leaved and hybrid cattails can be distinguished from the 
native form by the 2 -20 cm gap between the male and female flowers (velvety brown 
cigar-shaped spikes; Figure 10). Narrow-leaved cattail was introduced from Europe, 
and now occurs throughout much of the United States. Stands of narrow-leaved cattail 
can be found in many types of wetland habitats, such as marshes, lakeshores, river 
backwaters and roadside ditches, and can thrive in disturbed areas as well as brackish 
and polluted waters. Given its wide habitat tolerances, narrow-leaved cattails often 
out-compete native wetland plants and form dense monoculture stands. 

Dominion Practices: If cattails become a problem, treatments can include mechanical 
or manual removal of dead leaves in early spring followed by flooding of the plant with 
1-2 m of water for one to two years. In addition, a two-phase disking of the infested 
area followed by flooding is used to reduce the biomass and expose the native seed 
bank for germination. Lethal flood time will depend on the amount of starch stored by 
the plant the previous year, but should coincide with soil temperatures that are 
conducive to cattail sprouting (typically April - late June). Herbicides may also be 
used for control but care must be taken to select herbicides which are approved for use 
in wetland areas. AquaNeat ™ and Habitat™ breakdown quickly in water and are 
approved for use in wetland areas. Chemical treatments should be applied by certified 
personnel only. When applying herbicides, care should be taken to make sure only the 
target plants are treated with the chemicals because non-target species may also die 
from the herbicide application. 

6.9 Tree-of heaven, Ailanthus (Ailanthus altissima) 

Description: Tree-of-heaven is non-native tree species which has deciduous, lanceolate 
leaves and smooth bark that is grey or brown in color (Figure 11). It can often be 
confused with smooth sumac (Rhus glabra). Tree-of-heaven flowers from April-June 
with large clusters of yellowish-green flowers with 5 petals and 5 sepals. Male and 
female flowers occur on separate trees. Female trees produce a tan winged fruit which 
is spread by wind and water. 

Although Tree-of-heaven does not directly pose a threat to Dominion operations on 
electric transmission rights-of-way (ROWs), state agencies have asked for company 
participation in eradication of this pervasive nuisance species. Tree-of-heaven spreads 
aggressively by seed and vegetatively by root sprouts. This tree also re-grows rapidly 
after being cut. 
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Dominion Practices: Young shoots and trees can be manually removed but care should 
be taken to make sure the entire plant (including all roots) is removed. Larger trees can 
be cut but the cutting of plants that have fruit would cause the seeds to disperse and 
new plants to grow. After trees are cut, the stumps should be treated with an herbicide 
5-20 minutes after being cut. The herbicide should be applied to the entire stump but 
especially the outer edge so the herbicide can move to the roots of the plant. Please 
contact Transmission Forestry for the current herbicide being used to treat Tree-of
heaven. Chemical treatments should be applied by certified personnel only. 

6.10 Golden bamboo (Phyllostachys aurea) 

Description: Bamboo is an introduced perennial grass with hollow stems with solid 
joints that grow to 15 cm in diameter. Bamboo has alternate leaves and :flowering is 
very rare. Bamboo spreads by rhizomes and is common around old home sites and will 
rapidly infest disturbed ground. Bamboo is one of the fastest growing plants in the 
world. Growth is dependent on soil and climatic conditions but bamboo has the 
potential to grow 60 cm per day. Bamboo has been seen on Dominion ROWs and is 
problematic due to its rapid growth. 

Dominion Practices: Transmission Forestry has treated bamboo with glyphosate 
herbicides such as AquaNeat TM and Habitat TM_ AquaNeat ™ and Habitat TM break 
down quickly in water and are approved for use in wetland areas. The selected herbicide 
should be sprayed on the foliage of the plant. Large areas can be treated this way, but 
care should be taken to make sure only the target plants are treated with the chemicals 
because non-target species may also die from the herbicide application. Application of 
chemicals should be done when air temperatures are above 65°F to promote absorption 
of chemicals by the plant. Chemical treatments should be applied by certified personnel 
only. 

6.11 Kudzu (Pueraria /obata) 

Description: Kudzu is a climbing plant that can grow to lengths of 30 m. Its leaves are 
compound and alternate with lobed leaflets (Figure 12). It has purple flowers which 
form long racemes and form 3 seeds that mature from September to October. Kudzu 
can also form roots and nodes anywhere the vine touches the soil. Kudzu is native to 
Asia and was first introduced as an ornamental plant. Kudzu was transplanted 
throughout the United States to battle erosion. Capable of growing in a variety of 
habitats, Kudzu can quickly colonize almost any disturbed area and is often found in 
old fields, vacant lots, and roadsides. Once established, its vines spread rapidly (up to 
one foot per day) and can quickly out-compete and eliminate native species including 
trees, shrubs, and herbaceous understory plants. Kudzu is a noxious weed due to its 
rapid growth and ability to take over an area. Kudzu has been seen at the Mecklenburg 
Power Station but has not manifested into a problem. 

Dominion Practices: Manual removal of Kudzu can be done but care must be taken to 
make sure the entire plant in removed especially all of the root system. This is 
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manageable with small plants. In larger plants the stem should be cut 2 inches above 
the ground and an herbicide containing glyphosate, such as AquaNeat ™ and Habitat 
™, should be immediately applied to the stem. Larger plants can also be treated by 
digging out and cutting the root crown and applying a 50% glyphosate solution to the 
cut root. Chemical treatments should be applied by certified personnel only. 

6.12 Autumn Olive (Elaeagnus umbellata) 

Description: Autumn olive grows as a deciduous shrub or small tree, typically up to 
3.5 m tall, with a dense crown. It commonly bears sharp thorns in the form of spur 
branches. The leaves are alternate, 4-10 cm long and 2--4 cm wide, entire, but with 
wavy margins. The leaves are covered with minute silvery scales when they emerge 
early in spring, but turn greener above as the scales wear off during the summer. The 
flowers are borne in the leaf axils in clusters of 1-7. They are pale yellowish-white, 
fragrant, (often heavily fragrant) and have a four-lobed corolla 1 cm long. The fruit is 
a small round drupe 1/4 to 1/3 inches (0.65 to 0.85 cm) in diameter. The unripe fruit is 
silvery-scaled and yellow. It ripens to red, dotted with silver or brown. When ripe, the 
fruit is juicy and edible, and also makes a good dried fruit. Though the fruit are small, 
the tree bears them abundantly. They are tart-tasting, with chewable seeds. 

Dominion Practices: Young shoots and trees can be manually removed but care should 
be taken to make sure the entire plant (including all roots) is removed. Larger trees can 
be cut but the cutting of plants that have fruit would cause the seeds to disperse and 
new plants to grow. After trees are cut, the stumps should be treated with an herbicide 
5-20 minutes after being cut. The herbicide should be applied to the entire stump but 
especially the outer edge so the herbicide can move to the roots of the plant. Chemical 
treatments should be applied by certified personnel only. 
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7.0 Contacts 

For more information, contact Paul Vidonic, Matt Overton, John Swenarton, Mike Brucato, 
Jay Griles, or Karen Canody, regarding known or potential invasive species issues. 

Name Office Cell 
Paul Vidonic (EB) 804-271-5307 804-201-1223 
Matt Overton (EB) 804-271-5373 804-339-6288 
John Swenarton (EB 860-447-1791 ext. 4534 860-333-3215 
Millstone) 
Jay Griles (Distribution 804-771-6190 804-921-0530 
Forestry) 
Mike Brucato 804-257-4907 804-310-5187 
(Transmission Forestrv) 
Karen Canody (Manager 804-273-3893 804-62 7-3 262 
Biology) 804-271-5301 

8.0 Distribution List 

This Guidance Document will be distributed to the most current personnel list for the 
following departments. 

Environmental Services 
Environmental Regulation 
Electric Environmental Services 
Environmental Biology 
Environmental Laboratory 
Environmental Business Support 
Gas Environmental Services 
Dominion Generation 
Dominion Vrrginia Power 
Transmission Forestry 
Dominion Energy 
Dominion Transmission Inc. 
East Ohio Gas 
Nuclear, Fossil & Hydro Station Management 
Electric ECCs 
Legal 
Audit Services 
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Figures 

Figure 1: illustration of zebra mussel (Dreissena polymorpha) showing byssus. Image from 
NOAA, Great Lakes Environmental Research Laboratory, used with permission. 



Dreissena polymorpha 

Byssal groove Bilaterally symmetrical 
Joined together in a midventral line 

U.S. Geological Survey 

Dreissena rostriformis bugensis 

Byssal groove Asymmetrical, no straight 
midventral line 

Figure 2: Comparison of zebra (left) and quagga mussels (right). 
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Figure 3: Photo of an Asiatic clam ( Corbicula fluminea) 

Figure 4: Photo of a rock dove or "pigeon" (Columba livia). Photo credit: Gregory Gough, 
USGS. 
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Figure 5: Photo of a European starling (Sturnus vulgaris) . Photo credit: Marshall Iliff, 
USGS. 
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aouth~tttn Virgm• 
Typt<'■ Dy 9HOC18lfld ,nth 9 ran~ ofhab1tats. 
mc:tudm1 mount.am altl'lllms , warm ta.kn, 
, tullfll!■ and t~ OC'N.n 

• OrD'l'rl to II maximum t,ngth or 11pproxnnaltly 
◄OITTC'hn 

• R1m gm1 from olR'P- brown io yeDow oln-e to 
a lmost bll!IC'k m appeana~. ,nth 111tver sheen 
on lower side; body v,ry ,longated . no peMC" 
Rn: kmg doraal and anal fins. com•erging with 
the C'l!!lu dAI fin to ctNte the appn.raTKe of one 
C'OOtinuou• fm: jaw■ ,nth amall teelh 

Sea La.mprey 
allTI' to C'o1utaJ Vu-gm•: m1gr11 ln lo •JMwn 

• Grow, to 12 '20 md~• m length; HI lib body 
• Cu-de--sheped mou h fJB ol tttth 
• Dark bn,wn to black backs and hght J!'l1ow to 

pale brown bellies: large reddnh ~ 



Figure 6: Comparison of snakehead and native bowfin. 

Copynght 1991 University ofFlonda 
Center for Aquatic and ln\'IISi\·c Plants 
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Figure 7: illustration ofHydrilla. Used with permission from University of Florida. 
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Figure 8: Comparison of Hydrilla with several other species of submerged aquatic 
vegetation. Used with permission from University of Florida. 
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Cop:. nghl 19% Uni, ersil) o[F\onda 
Ccnlcr for Aqlllllic and Im-ash,c Plants 

71irarilcs auslra/r"s 

Phragnmes a11stra/1s 
common reed 

Figure 9: Illustration of Phragmites. Used with permission from University of Florida. 
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Figure 10: Illustration of narrow-leaved cattail. 
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Figure 11: Illustration of tree-of-heaven. 
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Figure 12: Illustration of Kudzu. 

Figure 13: Autumn Olive 
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Appendix 1: Boat and Trailer Disinfection Procedure 

1. Inspect and remove aquatic plants, animals, and mud from boat, trailer, 
equipment and gear. 

2. Drain all water from your boat, motor, live well, bilge, transom wells, as well 
as from equipment and gear, including but not limited to tracked vehicles, 
barges, silt or turbidity curtain, hoses, sheet pile and pumps. 

3. Dispose of unwanted aquatic plants and animals in an appropriate way. 
4. Disinfect boat, equipment, and gear by either: 

a. Washing with ~212° F water (steam clean), OR 
b. Drying thoroughly for 5 days after cleaning with soap and water and/or 

high pressure water, OR 
c. Disinfecting with a 200 ppm (1 tablespoon per gallon) chlorine solution for 

10-minute contact time. 
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APPENDIX 2. Dominion Asset Invasive Species 

Table 2. Known Invasive Species at Dominion assets as reported in response to a 2010 survey to facility ECCs. 

Zebra/Quagga Narrow-leaved Tree-of- Autumn 
Mussel Asiatic dam Hydrllla Phragmltes Cattail Heaven Bamboo Kudw Olive Pigeon Starling Snakehead 

Altavfsta X 

Bath County X X 

Bear Garden X 

Bellmeade X 

Bremo Bluff X 

Chesapeake X X 

Chesterfield X 

aover X 

Cove Point X X 

Cushaw X 

Electric T & D /Forestry X X X X 

GasT& D X 

Gaston X X 

Hooewell X 

Kewaunee X X X 

Manchester Street X 

Mecklenburg X X X 

MIiistone X 

MtStonn X X 
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Table 2 ( continued). Known Invasive Species at Dominion assets as reported in response to a 2010 survey to facility ECCs. 

Zebra/Quagg 
a Narrow- Tree-of- Autumn Snakehead 
Mussel Asiatic Cam Hydrllla Phragmltes leaved cattall Heaven Bamboo Kudzu Olive Pigeon Starllng 

North Anna X X X X 

Pittsylvania X 

Possum Point X X 

Roanoke Rapids X X 

South Hampton X 

Surry X X 

Virginia Hybrid Energy Center X X X 

Yorktown X X 
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Enclosure 4 

Serial No.: 21-004 
Docket Nos.: 50-338/339 

SURFACE WATER TOPICAL AREA DOCUMENTS 

Attachment 1 - Letter from J. Williams to S. Mackert, dated October 15, 2018, re: 
VPDES Permit No. VA0052451 Application for Permit Reissuance 

Attachment 2 - Letter from J. WIiiiams to S. Mackert, dated March 12, 2019, re: 
VPDES Permit No. VA0052451: Application for Permit Reissuance - 316(b) 40 
CFR §122.21 (r)(10)-(13). [without Appendices and Attschmenfj 

Attachment 3 - Letter from J. Schneider to K Roller, dated September 16, 2020, 
re: Operating License Renewal Response to Request Regarding Section 401 
Certification 

Virginia Electrlc and Power Company 
(Dominion Energy Virginia) 

North Anna Power Station Units 1 and 2 



Enclosure 4 
Attachment 1 

Serial No.: 21-004 
Docket Nos.: 50-338/339 

LETTER FROM J. WILLIAMS TO S. MACKERT, DATED OCTOBER 15, 2018, 
RE: VPDES PERMIT NO. VAQQ52451 APPLICATION FOR PERMIT REISSUANCE 

Virginia Electric and Power Company 
(Dominion Energy Virginia) 

North Anna Power Station Units 1 and 2 



Dorrur:uon Energy Services, Inc 
5000'Do~111on Boulevard. ·Gian Allen. VA 23060 
'Domini_onEnergy .com 

.BY U.S. MATT, 
RETURN RECEIPT REQUESTED 

Oct9\}er 15, 2018 

Ms. ·Susan Mackert 
Department of Environmental Quality 
Northern Regional Office 
P901 Cro':Vfl Cow:t 
Woodbric;lge, VA 22193 

----& Dominion 
=#Energy~ 

RE: 'Dominion EnelJ07 North Ann~ Power Station - VPDES Penni( No. V~0952451 
Application for Permit R.efssuance 

Dear Ms. Mackert: 

Enclosed is the !lJ)plication for reissuance _of the VPDES Permit No. VA005245 l foi;- the North Anna 
Power Station. -A supplemental section is included as part of the application in order to clarify certain 
information provided in the application forms and/or to provide information on_ items not directly 
addressed in those forms. -

As required by the CW A 3 l 6(b) regulations "(40 CFR ,Part 125), we are inclu4ing' the 'infonnation 
regarding with the facility;s water intake structure ~uired by 40 CFR Part 1122.2.r.(2}(9). Also, 
µiclu~ed ~ the DEQ',s ~pproval, letter to submit the information ·required by 40 CFR Pait_ 1222.r. (10)
(13) .l>y.March rs, 2019. 

North Anna Power Station currently operates under a Clean Water Act (CWA) Section 3 i 6(a) thermal 
variance.. There are no plans to increase the station's thermal loading to the river beyond exi~g 
thermal limitatjons. Doniinioli Energy believes,that,the data generated dufing·previous 316(a) 
demonstration studies r.emain representative for Lake'Anna and for our station operations, and 
therefore, we request~ the 316(a) yariance and the alternative effluenflimitations referep.ced in th~ 
current v_ A00524~2 permit be continued in the reissued permit. 

Additional requests are included·in the sµpp_lemental:infoqnation section of the application.·The 
requ_ests pertajri to the new motor operated valve for the _control of releases from the Lake Anna dam, 

, and other ,conditions in the permit 

We look forward to ~orking with _you during the permit development process. Please feel ·free to 
contact Oula Shehab-Dandan'via ~l at ·o~fa_.k.~heHa~dah@d_oini~ion'energy._eorn or aj: 804-273-
2697 should you have ~y relatep questio~. 

S,incerely, 
, ... 

~ -

Jason E. Wtlh~ -

I 

-
Director,_ Environmental 

Attachments 
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cc: 

Regional Administrator 
U.S. Nuclear Regulatory Commission 
Region II 
Marquis One Tower 
245 Peachtree Center Ave., NE, Suite 1200 
Atlanta, Georgia 30303-1257 
RE: North Anna Units 1 and 2 
Docket Nos. 50-338/50-339 
License Nos. NPF-4/NPF-7 

U.S. Nuclear Regulatory Commission 
Attention Document Control Desk 
Washington, DC 20555 
RE: North Anna Units 1 and 2 
DocketNos. 50-338/50-339 
License Nos. NPF-4/NPF-7 

NRC Resident Inspector 
North Anna Power Station 

Dominion Energy North Anna Power Station 
VPDES Permit No. V A0052451 

Application for Permit Reissuance 
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EBC the link to Documentum: 
Pamela Faggert 
Daniel Stoddard 
Amanda Tornabene 
Jason Williams 
Kenneth Roller 
Larry Lane 
Bill Standley 
Randy Markey 
Donald Taylor 
Oula Shehab-Dandan 
Herbert Chriscoe 
Lauren Faulkner 
Taylor Allen 
Karen Canody 
Tony Banks 

Documentum: 

Dominion Energy North Anna Power Station 
VPDES Permit No. V A0052451 

Application for Permit Reissuance 

( Title/File Name= NA VA0052451 Application Reissuance Application 2018 
Document type = Permit - Applications 
Environmental Program= Water- NOPES 
Facility Name = North Anna 
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DOMINION ENERGY 
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POWER STJ\TION 

VPDES PERMIT NO. V A0052451 

APPLICATION FOR PERMIT 
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EPA Form 1 
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Please pmt .or type fn the unshaded areas only. 

FORM 

1 &EPA 
GENERAL 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
GENERAL INFORMATION 

Comolk18t8d Pwmb Prag-am 
(Ron 1M "Gowra/ butntctlo,u. before startbig) 

Form Approyed. 0MB No. 2040-0086. 

L EPA LO. NUMBER 

( LABEL ITEMS 
GENERAL ICSTRUCTIONS 

If B prepmled label ha been prtMCied. afflx tt In the 
clelV'aod IIPll0" Rr.ww the mfuanabon cantuly; I my of n 
ii lnoorrecl, aun lhmtJgh ll and en1er l1e an;,ct dllla In lhe 
~ - .... balow Alla, If..,, of h, prepnnled dala 
.. absent (IMI - lo "" IIJII of a. /abfll .,_. /Im tb9 
lnlomalb! thlJI i:baulri SW-,, J-.e PfD','ldl d In lie proper 
- maa(B) balow If !he label la a,mplela and mm,d, )'DU 
r-.-1 nol canplele lloms ~ Ill, V, and VI (exr;spt \IJ-B IMhlch 
mus1 be corrf)lw,d ~ CompWo al ilalT-. rm label 
ha i-n pnllllded, RGI" !D 1ha lnsuclJooa b" delaled 11111n 
~ and ta- lie logal -- imar whch .. 
dalallla-=led 

( 

( 

I. EPA I.D. NUMBER 

Ill. FACILITY NAME Pt.EASE Pl.ACE LABB. IN THIS SPACE 

V. - FACILITYMIU-ING 
ADDRESS 

VI. FACIUlY LOCATION 

IL POU.UTANT CHARACTERISTICS 

INSTRUCTIONS: Complete A !hrough J lo delermlne whelher you need lo subml any perml appllcabon fonna lo Iha EPA. If you mmwer "yea" to any queslloos, you must 
submit Ihle form end the wpplemantal form lls&Bc1 In the panmthesla following the question. Mmk "X" In the box In the third column If the supplemental form Is ellached. I 
you ~ "no" to each ~estlon, you naed not submit eny of these forms. You mey an_. "no" If your ec!lvrty Is excluded from perml requirements; - Section C of the 
inlltructrJns See el80, Sedlon D of the lnslrucllons for definltlOns cl bold-faced terms. 

SPECIFIC QUESTIONS 

A. 11 tlwl .facillly a publcly awned traalmant works winch 
reeub In a dlachmve to waters of the U.S.? (FORM 2A) 
Fomi 2A ""'" mcludcif for Internal outfitll 111 at 1bc rcqacst of 
DEQ. 

C. II thla a feclllty which =-illy results In dlscharga to 
wan of tha U.S. other than !hose clesal>ed In A or B 
ebo't'II? (FORM 2C) 

E. Does or wil this facllty treat, Blore, or ckpoee of 
hazardous -ltn? (FORM 3} 
Form 3 was not incmdod per Foon I IIISlrudiom (the 
q,propriatc Pcdcml pcrmlt w already been oblainad). 

G. Do you or wl you lfl8Cl at this lecllrty any produced waler 
or other !kids which ere brought to !he mnace In 
ronnectton wlh convenbonal oil or natural gas produdlon, 
li1IICl Bulds LIB8d for enhencecl recoveiy of ol or natural 
gaa, or l1'8ci fluids for slorage o( Liquid hydroca1xus? 

~ NO FORM 
ATTAail!D 

X X 
.. 17 • 

X X 
2Z D .. 
X 

lll lll ,. 

X 
(FORM 4) 1-,.--+-

25
-1---.---1 

I. II tta facllty e proposed stattoray source which la one 
of the 28 lndustrlal calegones llsted In the lnstrucllonl end 
which wl! potaotlaly emll 100 Ions per year of eny ei' X 
polkJlent reguleled under Iha Clean Air Pd l!lnd may affect 1---+--+-----< 
or be located In an atteinmant area? (FORM 5) .. ., .. 

UL NA'1E OF FACILITY 

A. NAME & TITLE (/ast.fint, &- tilk) 

irector,Env ronmental 

SPECIFIC alJESTIONS '/Ell NO FORM 
ATTAaiEO 

X 
B. Does or wll 1/'is faolllty (either exlBlklg or propoa8d) 

nclude a coitcentrat.d animal r-llng openitlon or 
aquatic annal productlon facllty which resutta In a 
discharge lo Wllbf1I of the U.S.? (FORM 28} 1---,,-+-.,--+--.,---1 

0. Is 1h11 a proposoo· facillty (olhsr than ~ d88Cflbed In A 
or B above) which wlll reeutt In a chcharge lo wetarw of X 
tha U.S.? (FORM 20) 1---.-+-

21
--+--v---1 

F. Do you or wlll you inject at this faday lndualrlal or 
ll'UllclpaJ effk!ent belrlN the lowermost. stratum 
contelnJng, within one quer1er mlle of the well bora, X 
ll'lliergroU'ld IIOIJrC88 of drmklng wabM7 (FORM 4) 1--.,-+-:11--+--:u---1 

H. · Oo you or will you Infect at this facllly llulds for speclel 
procesaes such 118 m1nlng of auJrur by the Freach procen, 
solution nmlng of m100rBls, In situ c:ombusllon of fossl 
fuel, or rncowry of geothermal energy? (FORM 4) 

J. Is this faolty l!I proposed statlona,y S01R11 Mllch 111 
NOT one of the 28 Industrial categortae listed 11 the 
lns!rucllonll and which will polentlally emit 250 tons per 

., 

X 

" 

X 
year of Bff'/ elr pollutant reguleled under the Clean Arr Act l----+-+-----1 
and may effect or be loceted In an attainment am? ., 
(FORMS) 

.. .. 

... ----------- ------· ·------ ----·-- .. -··--·-··--- ... 
V.FACIL TY MAUNG ADDRESS 

A. STREET OR P.O. BOX 

.. 
B. CITY OR TOWN C.STATE D.ZPCODe 

A. STREET, ROUTE NO. OR OTHER SPEaFic IDENTIFIER 

.. 
a COUNTY NAME 

Ldui a .. 70 

C. CITY OR TOWN 

2 + 7 ., 
EPA Form 3510-1 (8-90} CONTINUE ON REVERSE 
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( 

(_ 

F ■ FEDERAL 
S = STATE. 
P=PRNATE 

C. STATUS OF OPERATOR Enw- rhe Jew- lnlo (M ann\,,,. box: I "OIJter. • 

M., PUBLIC (otha-tlwnfede,af ornar.} 
0 " OTHER (specify} 

E. STREET OR P.O. BOX 

lvd. 

F. CITY OR TOWN 

p 

B.SECONO 

D.FOURTH 

{804} 273-2929 

IX. INDIAN LAND 
la the facdlty located on lnchan lands? 
DYES Ii!! NO 

t-trt.r------------------------------,.-t,rt-----i,rt.r---...---1a 

C. RCRA Hamrdmrt Wtnt~ 

& ESCP06-2017 ~c:,n St~ter General Per■it .I. 
Land Datnrbanae l t 

3D 

Attach to this appllcaboo a topographic map of the area extendi'lg to et least one mBe beyond property boundar1es. The map must show the outllne of Iha f acillty, the 
locatron of each of Its 8XIS!mg and proposed lntake Bild discharge structurn, each of llB hazllrdous waste treatment. storage, or disposal fac:illlea, 1111d each W8l1 where ft 
injects fkIJds underground. lnclud11 ell springs, rtvera, and other IIU!fece water bodies 11 the map area. See rnstructJoos for praclse requirements. 

XII NATURE OF BUSINESS wie a brl9f 

Generation of electricity wic.h steam produced by the fi8sion of nuclear materials. 

XJII CERTIFJCA TION (see /nstrocbons) 

I c«tJfy under p&ntllly o/ lllw that I hallfl P6f80ll4lly 8XM1k'IBd and am f8milar wtth Iha rnformatJon wbmlttsd In 1h13 app/rc8lJan 8nd Bl ~ and that, baM<I on my 
illQllffY of those per= lmmedlslely rB$pOOS/blfl for oblBlnlng the lnfonnlttlon ~ ,n the ripplicalJoo, / bel,eve that the Information Is tnJ&, accuraC8, BIid complete. I 
am IIW8f"f/ ths1 there are sigrnllcsfft pens/tifl6 for 8Ubmttlng fsl3s lllformabon, lnclud!ng the posslbJllty of fine Mid lmpr/sonm9nl 

A. NAME & OFFICIAL IDLE (rype ar pnnt) 
Larry Lane - Site Vice President 

COMMENTS FOR OFACIAL use ONL y 

EPA Form 3510-1 (8-90) 
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I EPA ID NUJ'Tiber (Copy from Item 1 of Form 1) 
~~04<HJ086 Please type or prmt in the unshaded areas only 110001891114 , 
ADlxoval exJJires 3-31-98 

Form U.S. t:ffYIKUNMENTAL 
- I --- I --- I Al.111:::M,,,. 

2C &EPA 
APPUCA TIQN FOR PERMIT TO DISCHARGE WAS:rEWATER 

,EXISTING MANUFACTURING, COMMERCIAL, MINING AND SILYJCUTLR,\L OPERATIONS 

- .NPDES CorlsolidBl6d Permits Program 

Outfall location -
For this outfal~ list the iatltude and longitude Of Its location to the ~ 15 seconds and name of the receiving water. 

Outfall Latitude Lonaltude Receiving Water·(nameJ 
Number flstJ Dea Mln Sec DAt'I Min Sec 

001 38 00 302 -77 43 43 LakeAnna 
101 38 03 5.8 -77 47 3.1 r,;= C!llal to Waste Heat Trell1ment Facility to Lako Anna 
103 38 03 5.8 -77 47 3.1 r,;""""1l?C Canal to Waste Heat Treatment Facilitv to Lake Anna 
104 38 03 5.8 -77 47 3.1 ~;m,__, Canal to Waste Heat Treatment Pacilitv to Lalce Anna 
105 38 03 5.8 -77 47 3.1 DischartJI'! Canal to Waste Heat Treatment Facilitv to Lake Anna 
107 38 03 5.8 -77 47 3.1 Dischan!e Canal to Waste Heat Treatment Facility to Lake Anna 
108 38 03 5.8 -77 47 3.1 Discharee Canal to Waste Heat Treatment Facilitv to Lake Anna 
J()IJ 38 03 5.8 -77 47 3.1 Discharee Canal to Waste Heat Treatment Facility to Lake Anna 
110 38 03 5.8 -77 47 3.1 Dischargo Canal to Waste Heat Treatment Facility to Lako Anna 
111 38 03 46 -77 47 13.4 -· ""'Clllllll to Waste Heat Treatment FIICllity to Lake Anna 
112 38 03 5.8 -77 47 3.1 Discharl!C Canal to Waste Heat Treatment Facility to Lake Anna 
113 38 03 5.8 -77 47 3.1 Disc:haru Canal to Waste Heat Treatment Facilitv to Lake Anna 
114 38 03 5.8 -77 47 3.1 Dis~ Canal to Waste Heat Trcmment Facilltv to Lake Anna 
-115 38 03 5.8 -77 47 3.1 unn:.1- Canal to Waste Heat Treatment Facilitv to Lake Anna 
116 38 03 5.8 -77 47 3.1 Dischareo Canal to Waste Heat Trclllmcnt Facilltv to Lake Anna 
117 38 03 5.8 -77 47 3.1 DischarRe Canal to Waste Heat Treatment Faci1itv to Lake Anna. 
118 38 03 5.8 -77 47 3.1 Discllan!e C1111al to Waste Heat Treatment Facilitv to Lalcc Anna 
()()() 38 03 43.6 -77 47 31 Lake Anna 
013 38 03 43.6 -77 47 24.4 LakeAnna 
016 38 03 43.6 -77 47 24.4 lake Anna 
020 38 03 43.6 -77 47 24.4 LakeAnna 
021 38 03 43.6 -77 47 24.4 Lake Anna 
028 38 03 392 -77 46 57.3 LakeAnna 

II. Flowe, Sources of Pollution. and Treabnent Techn . 
. 

A. Attach a lfne dtawlng showing the water flow through the faclV!y. Indicate sources of Intake water, operatioll$ contri>uting wastewater to . 

( effluent, and treatment units labeled to correspond to the more detailed descriptions In Item B. Construct a water bal8Tlce on the tine 
drawing by ~ average flows between 'intakes, operations, treatment unlls, and outfalls. If a water balance cannot be determined 

. (e.g. for certain rninlng actlvllies), provide a pictorial clescrlptlon of the nature and amount of any BOUrces of water Elnd any collection or 
treatment measures. See Attachment B. • _ 

B. For each outfall, provide a descr1ptlon Of (1) al operatlo~ contrlJutlng ~r to the effluent, incluQlng ~ wastewater, sanitary 
wastewater, cool~ water, anc;t stormwater runoff; (2) the average flow contributed by each operation; and (3) the treatment rec:elYed by · 
the wastewater. Continue on additional sheets if w • 

1. Outfall "2 l 
.. 

, ... Contributtna Flow 3. Treatment 
Number a. Oi=>ERATION (Ost) b. A\/ttRAGE FLOW a. DESCRIPTION , b. LIST CODES FROM TABLE 2C-1 

001 Discharges from the Waste Heat 2440.52MOD Discharge to Lake 4-A -
Treatment F&c11ity (WHTF). which Anna 
mcludcs internal outfalls. 111 Dike 3 

101 Condenser cooling water 1850.56 MOD Discbargc to discharge 1-0 -
canal 

103 Process wastewater clarlfier, 0288MGD Ion exchange; 2-J 1-0 
mcluding flow from the liquid discharge to discharge 
radioactive waste management canal 
system, Steam generator blowdown, 
Package boiler blowdown, Mat 
sump system, Ion exchange waste, 
Sevice water system high capacity 
blowdown (intermittent) 

104 Turbine bm1ding sumps I, 2, &3 0288MGD 0/W separator, 1-H 1-0 
Storm water, Fire water system line discharge to drains. Misc. discharges of purified 
or raw lake water from various discharge canal 

infrequent plll!lt maintenance Neutralization 
2-K 

activities, C1!il!er water, Service 
water, Condemak: Storage Tanks, 
AST Containment Swnp, 
Dcmineralizcr Sump, Plant 
condensers, Bcanng cooling WIiler 

( Temporary package boiler 
blowdown 

EPA FORM 3510-2C (Rev. 8-90) 



105 Beanng cool mg tower blowdown 0 00281 MGD D1Scharge to discharge 1-0 
• Continuous blowdown canal 
• Lake to lake operation 

(intenmtteot) 
107 Bearing coolmg tower blowdown Intermittent Discharge to dlscbarge 1-0 -

• Continuous blowdown (has not discharged during 2015- canal 
• Lake to lake operation 2017 time period) 

(intermittent) 

( 

Stramer blowdown 
108 Service water overboard Intermittent Discharge to discharge 1-0 

Batch blowdown overflow (015MGDforthe2015-2017 canal 
Straight-through coolmg water tune period) Header mainterumce 

109 Hot well drain - Urut I lnterm1tteot Discharge to discharge 1-0 
Secondary system condenstate (0.1368 MGD for the 2015-2017 canal 

time period) 

110 Hot well drain - Unit 2 lntemuttent Discharge to discharge 1-0 
Secondary system condenstate (0.1368 MGD for the 2015-2017 canal 

time oeriod) 
Ill Uort I & 2 Sewage Ttreatrnent Plant 0 03 MGD design dally avg flow See EPA Form 2A, 1-T, 1-L, XX, 3-A, 1-0 

D1Scharge to discharge 5--A, 1-U, 2-F 
O 00586 MGD dally avg flow cima.l 

112 Stearn generator blowdowo - Unit I 01872MGD Discharge to discharge 1-0 

canal 

113 Steam generator blowdown - Umt 2 0.1872MGD Discharge to dtscharge 1-0 

canal 

114 Service water tle-on vanlt drain I nterm rttent Discharge to discharge 1-0 

(0.00285 MOD for the 2015- canal 
2017 tJme period) 

115 Service water system high capacity Intermittent Discharge to dtscharge 1-0 
blowdown 

(0 15 MGD for the 2015-2017 canal 
tuneoenod) 

116 Vaccurn Priming Pump 0.072MGD Dtscharge to discharge 1-0 -
( canal 

117 Salt storage pond Intermittent Discharge to discharge 1-U 1-0 
(0 47 MGD for the 2015-2017 canal 

tnneoenod) 
118 Beyond Design Basis Intermittent Discharge to discharge 1-0 

Pumps/Portable Emergency Water 
(has not dtscharged dunng 2015- canal 

Supply Pumps 2017 tJrne oenod) 

009 Settling pond: Groundwater, storm 0.828 MGD Sedimentation; 1-U. -
water; RO m1J1 backwash; Bearing Discharge to Lake 4-A 
cooling tower water during Anna 
maintenance activities; loni cs 
emergency shower wash post 
neutralization in holding tank 

013 Turbine buildmg sumps #I and #2, Intermittent Discharge to Lake 4-A -
Stormwater, Plant condensers (has not dJscharged dunng 2015- Anna 
Bearing cooling water, Misc. 

2017 time period) d1SCharges of purified or raw lake 
water from venous mfrequent plant 
maintenance activit.Ies 

016 Intake screen wash water 3368 MGD Discharge to Lake 4-A -
Anna 

020 Reverse Osmosis (RO) reject 0.1834MGD Discharge to Lake 4-A -
Anna 

021 ROdramlme Intermittent Discharge to Lake 4-A -
(has not discharged during 2015- Anna 

2017 time oaiod) 
028 Beyond Design Basts Intenn1ttent Dtscbarge to Lake 4-A -

Pumps/Portable Emergency Water 
(0.384 MGD for the 2015-2017 Anna 

Supply Pumps time oeriod) 

EPA FORM 3510-2C (Rev. 8-90) 



CONTINUED FROM THE FRONT 
C. Except for stonn runoff, leaks, or spills, are any of the dtscharges descnbed m Items I1-A or B intermittent or seasonal? 

X YES (complete the following table) n NO (go to Section Ill) 
3. FREQUENCY 4. FLOW 

( 
1. 2. OPERATION(s) a. DAYS b. a. FLOW RATE b. TOTAL VOLUME 

l"\lfrFALl CONTRIBUTING FLOVV PER MONTHS (In mgd) (spaclfy with units C DUR-

MBER (llst) WEEK PER YEAR ATION 
1. LONGTERM 2.MAXIMUU 1;LONGTERM 2.MAXIMJM (in days) · 

(list) (specify (specify AVERAGE DAJI.Y AVERAGE DAII.Y 
averaael ~ ---

~ 

Bearing cooling tower blowdown 
ioCont1nuo11S blowdown 

107 lo Lake to lake operation Varies Varies No discharge during 2015-2017 time period n/a 
( mtermrttent) 
Strainer blowdown 
Service water overboard 

108 
Batch blowdown overflow 

Varies Varies 0 15 0.15 015MG 0.15 MO 1 
Straight-through coohng water 
Header maintenance 

109 
Hot well drain - Unit 1 

I/ outage I/ 18 months 0.1368 0 1368 01368 MG 0.1368 MG I Secondary svstem condenstate 

110 
Hot well drain - Unit 2 

1/ outage 1/ 18 months 0.1368 0.1368 0.1368 MO 0.1368MG 1 Secondarv !NStem condeastate 

114 Service water tie-m vault dram Varies Vanes 0 000285 0.000513 0.000285 MG 0 000513 MG I 

115 
Service water system high 

Varies Vanes 0.15 0.15 0.15 MG 0.15MG 1 
canHCitv blowdown 

117 Salt Storage Pond Varies Varies 047 1 15 0.47MG l 15MO I 

Beyond Design Basis 
118 Pumps/Portable Emergency Water Vanes Varies No dJscharge during2015-2017 time period n/a 

Sunnlv Pumos 

013 
Turbine building swnps # 1 and 

Vanes Vanes No discharge during2015-2017 time penod n/a 
#2; stonnwater 

021 RO drain line Vanes Varies No discharge during 2015-2017 time period n/a 

Beyond Design Basts 

I I 028 Pumps/Portable Emergency Water Varies Vmies 0384 0384 0384MG 0384MG I 
Suooly Pumps 

Ill. PRODUCTION 
( A. Does an effluent guideline rmitatlon promulgated by EPA under Section 304 of the Clean Water Act apply to your facDity? 

X YES (complete Item 111-8) □ NO (go to Section IV) 
B Are the limitations In the apphcable effluent guideline expressed In terms of production (or other measure of operation)? 

n YES (comnlete Item Ill-CJ X NO (go to Sootlorl IV) 
C. If you answered "yes" to Item 111-B, list the quantity which represents an actual measurement of your level of production, expressed In the terms 

and units used in the aonlicable effluent guideline. and indicate the affected outfalls. 
1. AVERAGE DAILY PRODUCTION 2.AFFECTED 

OUTFALLS 
11 QUANTITY PER DAY b. UNITS OF MEASURE a. OPERATION, PRODUCT, MATERJAI., ETC. 

(soecifv) 
(list outfall numbers) 

NIA 

IV. IMPROVEMENTS 
A. Are you now required by any Federal, State, or local authority to meet any lmplementabon schedule for the construction, upgrading, or 

operation of wastewater treatment equipment or practices or any other environmental programs which may affect the discharges described in 
this application? This Includes, but Is not limited to, pennit conditions, administrative or enforcement orders, enforcement compliance 
schedule letters, stipulations, court orders, and grant or loan conditions. 

n YES (COITIDlete the following table) X NO (ao to Item IV-BJ 

1. IDENTIFJCATION OF CONDITION, 2. AFFECTED OUTFAU.S 4. ANAL COMPLIANCE DATE 
3. BRIEF DESCRIPTION OF PROJECT 

AGREEMENT, ETC. a.NO. b. SOURCE OF DISCHARGE a REQUIRED b. PROJECTED 

NIA 

B. OPTIONAL: You may attach additional sheets describing any additional water pollution control programs (or other environmental projects 
which may affect your discharges) you now have underway or which you plan. Indicate whether each program is now underway or planned, 

I and Indicate your actual or planned schedules for construction. 

n MARK "X" IF DESCRIPTION OF ADDITIONAL CONTROL PROGRAM IS ATTACHED 

EPA FORM 3510-2C (Rev. 8-90) 



EPA ID Number (Copy from Item 1 of Form 1) 

CONTINUED FROM PAGE 2 110001891114 
V. INT AKE AND 'EFFLUENT CHARACTERISTICS 

_ I\, B, & C: See instructions before proceeding - Complete one set of tables for each outfall - Annotate the outfall number In the space prov!cled. 
( NOTE: Tables V-A V-8 and V-C are Included on se arate sheets numberV-1 thro h V-9. 

Use the space below to list any of the pollutants listed In Tables 2c-3 of the Instructions, which you know or have reason to believe Is discharged or 
may be discharged from any outfall. For every pollutant you list, briefly describe the reasons you believe It to be present and .report any analytical 

( 

data m our esslon. 

No 2C-3 llutants arc known or believed to be di ed from an outfall. 

VJ. POTENTIAL DISCHARGES NOT COVERED BY ANALYSIS 
Is any ponutant IJsted In Item V-C a substance or a component of a substance which you currently use or manufacture as an intermediate or final 
product or byproduct? 

X YES utants below NO to Item VI-B 
As radioactive releases at this facility are regulated by the Nuclear Regulatory Commission (NRC), they have not been listed here. 
See Attachment C for a list of other potential discharges not covered by analysis. 

EPA FORM 3510-2C (Rev. 8-90) 
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CONTINUED FROM THE FRONT 
VII. BIOLOGICAL TOXICITY TESTING DATA 
Do you have any ,knowledge or reason to believe that any blologk:al test for acute or chronic toxicity .has been made on any of your discharges or on a 
receiving water In relation to your discharge within the last 3 years? 

X YES . the test s and describe their below □ NO to Sootion VII 

Toxicity testing and reporting have been conducted in accordance with the requirements of Part I.C of the VPDES permit For outfall 001, the permit 
requires chronic 3-brood static renewal survival and reproduction tests with Cufodaphnia <hlbia and chronic 7-day static renewal survival and 
growth tests with Pimephales promelas. A summery of the test results from 2014-2018 are below. 

C. dubia P. prome/as 
Test Date NOEC Surviv,aJ NOEC Reproduction NOEC Survival NOEC Growth 

Month/Year 
October2015 100% 100% 100% 100% 
October 2016 I 00"/4 100% 100% 100% 
August2017 100% 100% 100% 100% 

May2018 100% 100% 100% 100% 

vm. CONTRACT ANALYSIS INFORMATION 

(
. · 'Vere any of the analyses reported in Item V performed by a contract laboratory or consulting firm? 

X YES (Tlst the name, address, and telephone number of, and pollutants 0 NO (go to Section IX) 

A. NAME 

Air Water & Soil 
Laboratories, Inc 

Pace Analytical Services Inc. 

Pace Analytical Senices Inc. 

Cape Fear Analytical 

Universal Laboratories 

IX. CERTIFICATION 

b , each such l or firm below 

B.ADDRESS 

1941 Reymet Road 
Richmond, VA 23237 

1638 Roseytown Road 
Greensburg, PA 15601 

9800Kincey Avenue 
Hubtersv.ill NC28078 

3306 Kitty Hawk Road 
Wilmington, NC 28405 

C. TELEPHONE 
area code & no. 

(804) 358-8295 

(724) 850-3600 

(704)875-90')2 

(910)~21 

(800) 695-2162 

D. POUUTANTS ANAL Y2ED 

Total metals, Dissolved metals, voes, SVOCs, 
Pesticides, Herbicides, PCBa, E coli, Enterrococcl, 
Ammonia, Cyanide, Nonylphenol, Bromide, Cltloride, 
Sulfide, Nitrate, N'rtrate-Nitrite,TKN, Total Nitrogen, 
Phosphorus, OU & Grease, Color, BOD, COD, TOC, 
TSS Pheaol Sulfa d Sulfld MBAS 

Grois Alpha/Beta, Radium 226, Radium 228, Total 
Radium, Total Uranium KPA 

Total Mercury, Dissolved Mercury, Sulfide 

2,3,7,8-TCDD 

Tribntyltin 

I certify under penalty of law that this document and all attachments were prepared under my dlrectJon or supervision In accordance with a systsm 
designed to 8SSUl9 that qualified persontlfll property gather and evaluate the Information 'submitted. Based on my Inquiry of the person or persons 
who manage the system or those persons directly responsible for gathering the information, the Information submltted ls, to the best of my 
knowfedge and belief, true, accurate, and complete. I am aware that there are signiflcant penalties for submitting false Information, lncluding the 

of fine and · rlsonment for violations. 
A. NAME & OFFICIAL TITLE (type or print) 

Larry Lue, Site Vice President 

C. SIGNATURE 

EPA FORM 3510-2C (Rev. 8-90) 

B. PHONE NO. (area code & no) 

(540) 894-2101 



PLEASE PRINT OR,-..E [N THE UNSHADED AREAS ONLY. You may report some or 1111 oftlus mformanon 
on separate sheets ( u same fonnat) mstead of completing these pages 
SEE INSTRUCTIONS 

EPA I.D. NUMBER (copy from Item I of Form I) 
110001891114 

OUTFALL NO 001 r--------.. - ------- ---------------' 
. I 
: I V. INTAKE AND EFFLUENT CHARACTERISTICS continued from e 3 ofForm 2-C - • - - I 

PART A-You must provxlo the results ofat least ooe analysis for eveiy pollutant in th1S table. Complete one table for each outfall. See Instructions for additional details. 

I, Pollutant a. MAXIMUM DAY VALUE 

(1) (2) 
CONCENTRATION MASS 

a Biological Oxygen Demand (BOD) < 02 < 5380 3 

b. Chemical Oxygen Demand (COD) 11 0 295917 

c. Total Organic Carbon (TOC) 3,9 104916 

d. Total Swpcnded Solids (TSS) 1.38 37124 I 

e. Ammonia (as N) < 0 10 < 2690 15 

f. Flow 
VALUE 

3225 6 

g Temperature (winter) 
VALUE 

24 

h Temperatlll'C (summer) 
VALUE 

35 4 

i pH 
MINIMUM 
6.3 

2.EFFLUENT 
b. MAXIMUM 3-0 DAY VALUE (t/ 

awn/able) 

(1) CONCENI'RATION 
(2) 

MASS 

VALUE 

VALUE 

VALUE 

MINIMUM MAXIMUM 

c. LONG TERM A VO. VALUE 
(,f armlale) 

(I) (2) 
CONCENTRATION MASS 

VALUE 
2440 52 

VALUE 
160 

VALUE 
292 ,------- --------, 

I I 
- -- . _I 

3. UNITS (specify if blank) 

d No.OF 
a 

CONCENT'RATI b MASS 
ANALYSES 

ON 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

156 
MGD 

n "C 

79 "C 

156 STANDARD UNITS 

4. INT AKE (optional) 

a. LONO TE!RM A VO. V ALU!! 

(I) 
CONCENTRATION 

< 0.2 

< 100 

3.7 

< I 00 

< 0,10 

VALUE 

VALUE 

VALUE 
20.5 

(2) 
MASS 

I 

b NO.OF I 
ANALYSES 

I --

1 

I -• • • 

PART B-Mark "X" m column 2-e for cnch pollutant you know or have reason to bcliovc is present Mark "X" in column 2-b for each pollutant you believe to be absent Jfyou mark column 2a for any pollutant wblch Is llmhcd either dlrectly, or 
indirectly but expressly, In an effiuent limitations gmdeltne, you must provide the results of at least one analysis for that pollutant For other poUuJants for which you mark column 2a, you must provide qllOlllillltlve data or an explanation of their 
presence in your discharge. Complete one table for each outfall. Sec the instructions for additional details and requirements. 

2.MARK 'X' 3.EFFLUENT 4. UNITS (specify if blank) 5. INT AKE (optional) 
I. Pollutant and b. MAXIMUM 30 DAY VALUE (If a. LONG TERM A VO. VALUE (if 
CASNO. (I/ b. a. MAXIMUM DAY VALUE 

aratlable ovallale I a. LONG TERM AVG VALUE 
b. NO. OF I Bdlovcd 

C. &!loved d. No. OF 
CONCENTllATI b MASS availahl•) Ah"'1111 (I) (2) (2) (I) (2) ANALYSES (I) (2) ANALYSES 

Preacnt 
CONCENTRATION MASS 

(I) CONCENrRATION 
MASS CONCENTRATION MASS 

ON 
CONCENTRATION MASS 

a. Bromide 
X 0022 591 833 mg/L kg/d 0.023 

(24959-67-9) 

b. Chlorine, Total 
X < 0.1 < 269015 36 mg/L kg/d < 0,1 

Remlual 

C Color X 85 pcu 7.7 

d Fecal Cohform X Warved 

e. Fluonde 
X < 0 I 2690 15 mg/L kg/d < 0 I 

( I 6984-48-8) 

f Nrtrato - Nhrlte 
X 022 5918.33 0.12 244247 6 mg/L kg/d 0.13 

(85 N) 

EPA Form 3SI0-2C (8-90) Page V-1 



- ----. OUTFALL NO 001 -ITEM Y·B CONTINU' I \ -
2.MARK'X' 3.EFFLUENT 4. UNITS (~clfy if blank) 5. INTAKE (optfonal) 

b MAXIMUM 30 DAY VALUE c LONOTERMAVO VALUE d No OF 
a 

I. Pollutant and C AS a MAXIMUM DAY V ALlJE CONCENTRA b.MASS 1 WNGTERMAVO. VALUE a b (r/ cnm/ah/,) (rf am/la/,/,) ANALYSES b.NO 01' NO (lf available) Believed Beucv,d TION 
Aluot (I) (I) (I) (I) (2) ANALYSES 

~ (2) MASS (2) MASS (2)MASS CONCENTRATION CONCENTRATION CONCI!NTRATION CONCENTRATION MASS 

GC/MS FRACTION 
g Nilrollffl, Total 

X < 03 < 8070.45 - - - - I mg/L kg/d < 0 3 - I nn,..,.,, fas NJ 

b Oil &Oreue X < 5.0 < 134508 - - - - I mg/L kg/d < 5 0 - I 

I PbolpbonJJ (as P), 
X 0,08 2152.12 - - 003 610 6 6 mg/L kg/d 0 023 - I 

Total (7723-14-0) 

Li- Radioactivity 

(!)Alpha X < 1.96 - - - - - I pCt/L - < I 45 - I 

(2) Bet■ X 1.89 - - - - - I pCt/L - < 1.61 - I 

(3) Radrnm, T Ollll X < 170 - - - - - I pCI/L - < 1.90 - I 

(4) RadJIDD 226, Total X < 0 S79 - - - - - 1 pC1/L - < 0782 - I 

k. Sulfate (as SO,) 
X 59 158719 - - - - I mg/L kg/d 59 - 1 

(14808-79-8) 

I Sulfide (a,-~ X < 0.1 < 2690 15 - - - - I mg/L kg/d < 0 1 - 1 

m Sulfite (u SO,) 
X Wmvcd .. - - - - - - - - - -(1426s-45-3) 

n S u.rfactants X < 0.100 < 2690 IS - - - - I mg/L kgld < 0 I - I 

o. Alrumnum. Total 
X 0.0281 755 932 - - - - 1 mg/L kgld 00453 - I (7,429-90-5) 

p. Banum Total 
X 0.0179 481 537 - - - - I mg/L kg/d 00182 - I 

(7440-39-3) 

q Boron, Total (7440-
X < 0.05 < 1345 08 - - - - I mg/1. kg/d 0053 - 1 

42-8) 

r Cobalt, Total (7440-
X < 0001 < 26 9015 - - - - I mg/L kg/d < 0001 - I 

48-4) 

s. Iron, Total (7439-
X 0 0629 1692.1 - - - - 1 mg/L kg/d 0.0831 - I 89-6) 

I Magnesium, 
X 2 55 68598 8 - - - - I mg/L ka/d 2.53 .. 1 Total (7439-95-4) 

u Molybdenum, 
X 0 00871 234 312 - - - - I mg/1. kg/d 0.00757 .. 1 Tow (7439-98-7) 

TMllllglllleM, 
X 0.0123 330 888 - .. .. - I ma.IL kg{d 00124 - 1 Total (7,439-96-5) 

w. Tm, Total (7440-
X < 0.007 < 188 311 - - - - I mg/L kg/d < 0 007 - 1 31-5) 

x T1ta111um, 
X < 0 003 < 80.7045 - - - - I mg/L kB/d < 0 003 - I 

Total (7440-32-6) 

EPA Form 3510-2C (8-90) PagcV-2 
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CQ!,.'TINUBD FROM P, 2 

I crn, u nvmuan. \'-"VY m•n nan J u, ruua J/ 

,.......___ 

-
PART C - rr,._., are• pra,■ ry lndDJtry aad this Mtf■.I COllbllm pro.- ......-r, rd'or to Tablo lc-2 la lh• lmtn,ctlocu to ddttmllH! wlofcb of tu GC/MS rrxtJou you mmt tut rer. Mark "JC" ill oollUlllll 2-■ ror ■II 111dl GC/MS f'radleaJ tb■ t ■pplJ lo yov Industry 1UU1 ror 
ALL toxlc metals, C)'■llida, ■ 114 lol■ I pl,onoll- U'yoo, an Rt nqalnol 10 mark colu11111 :Z... (tttOltd■ ry nNlmtrlos, 80Dprocou '11'11JtewD1er ootf■IIJ, 1Dd nonnqmred ~ rractlom), aurk "X" ia column 2-b for oadl poll■taat yoa - ff !um,.-.- to bdktt ii pram!. Mutt 
"JC" ill colum■ 2-c for oadi ~utut yOII bel,ne ha.boom. Ir yow.- column 21 for ■ny pollut■ut, yoo, r■DII pro,ide lh• rtnlb ■rat lout one ■nalylh roc- tlta1 pellm■L lfyo,, muk -■ 211,for ■ny ~ ... •t, yoe mat provldo tt.o raulb el ■t Inst one ...iyru lor lh■I 
pollul,ml ll'yn k■vw ff li■n reasou to ~.n..., II wll bo dachff8<d ill coD«lrtnllJom ol 10 ppb or -ler. 11'1"" a ark co1-n 2b ro.- acrolen,, IICryloallrlle, 2,4 dlultropbeaol, or l-yl-4, 6 dlmlrophaol, yoa mlBI pnvldo the ....iu ,r 11 leut ne IHl,-s rer meb of'O-. 
pollnlnts whlcb you lmow or haYe ,_. to bdleft tat yo■ d1sdlar8" In~ of' 108 ppb or p-..ter. Olllenrlte, rer polullall ror wltlch yo■ auk cohnu lb, :,eu m ... either luball 11 kut o■t 111111:,Jil or bndly dtterlbe the rmsem !be polhrtanl h apttled to be 

" Nm....,..,__ ore 7 ~-1o lhh -- ...__ ,_._...., , • ...rn11w c-n1 ... "- t■ bl, lol 7 _, ror oocll 0<tllWL "- -....ina, for admJla.■ol dotad, m~ ........... .,,., 
- - - -

PartC.. 

2.MARK'X' 3.EFFLUENT 4. UNITS 5. INT AKE (OlN/onal) 

a. MAXIMUMDA y VALUE b. MAXIMUM 30 DAY VALUE c. LONGTERM AVG. VALUE a. LONG TERM A VG. 
L Polhunt and CAS NO. b. C (if awn/able) (if atYn/ablt!) cLNo OF 

a VALUE 
(l/ """'1abk ) a Tcstmg 

&l!oved Bolill/Cd CONCENTR b. MASS b. NO.OF 
Req.died 

Prewd Ai-it (I) CONCEN'lltATION 
(I) (I) (2) ANALYSES 

ATION (I) (2) ANALYSES 
(l)MASS 

CONCENTRATION (lJMASS CONCEmRATION MASS CONCEN'IRATION MASS 

METALS, CYANIDE, AND TOT AL PHENOLS 

IM Antimmy, Total 
X X < 0 0002 < 5 3803008 - - - - I mg/L kg/d < 0 0002 I (7-4-40-3~) -

2M A=mc. Total X X < 0 00083 < 22.328248 I mg/L kg/d < 0 00083 I (7440-38-2 - - - - -

3M Be<yllrum, Total 
X X < 0 0002 < 5.3803008 - - I mg/L kg/d < 0 0002 I (7440-41-7) - - -

4M Cadmium. Total 
X X < 0.0002 < 5 3803008 I mg/I.. kg/d < 0.0002 I (7'440-43-9) - - - - -

SM. Cbrom I\IIIl, 
X X < 0 0003 < 8 0704512 I mg/L kg/d < 0.0003 I Tot■I (7440-47-3) - - - - -

6M Copper, Total X X 0 00161 43 311421 - - - - I m~ ka/d 0.0016 I (7440-50-ll) -

7M t.e.d, Total X X 0 000295 7 9359437 - I mg/L kg/d < 0 0002 I (7439-92-1) - - - -

SM. Mercury, Total X X 0.000000642 0.0172708 I mg/L kg/d 0.00000072 1 (7439-97-6) - - - - -

9M. Nickel, Total X X < 0.00028 < 7 5324211 I mg/L kg/d < 0 00028 1 (7«o-o2-0) - - - - -

I OM Seleruum,. 
X X < 0001 < 26 901504 I mg/L kg/d < 0001 1 Total (7782-49-2) - - - - -

I IM. Sdver, Toll! X X < 000001 < 0 269015 1 mw'L kg/d < 0 00001 1 (7"40-22-4 - - - - -

12M Thollrum, 
X X < 00004 < 10 760602 1 mg/L kg/d < 0 0004 I Total (7440-28-0) - - - - -

I 3M Zinc, Total 
X X 0.00341 91.734129 I mg/L kg/d 0 0019 I (7440-66-6) - - - -- -

14M Cy1mcle, 
X X < 001 < 269 01504 - - < 001 < 203 539 4 mg/L kg/d < 001 1 Total (S7-I 2-S) -

ISM Phenol1, 
X X < 0,030 < 807.04Sl2 I mg/L kg/d < 0.03 I !Total - - - - -

-
DlOXIN 

2.3,7,8- 'DESCRIBE RES UL TS 
TotBcbl<rOdibenm-P X Outfall 001 <10 6 pg/I Intake <11.2 pg/I 
OIOXID (1764-01-6) 

EPA l'om, 3SI0-2C (8-90) PAGBV-3 



CONTINUED FROM,,,.--.., .. y .. 3 --. OUTFALL NO. 001 -._ 
2. MARK 'X' 3. EFFL_ 4. UNITS (specify ,Jbla11k) 5 IN' (optional) 

a MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY c. LONG 1ERMAVG VALUE a LONGTERM AVG. 

I. Pollutant and CAS NO. (lJ 
a. Testmg b Believed o.Bohevcd 

VALUE (ifcr,a//able) (if available) 
cl. No. OF • VALUE b NO OF {1\-a1Job/•) CONCl!NTRA b MASS 

Rcqwred Prcteot Absent (2) (I) (2) (I) (2) ANALYSES 
TION 

(I) 
(2) ANALYSES 

(I) CONCENTRATION 
MASS CONCENTRATION MASS CONCEl'ITRA TION MASS 

CONCENTRA1 
MASS 

ION 

GC/MS FRACTION - VOLATILE COMPOUNDS 

IV Acrolem X X < O.oJ < 807 0451 - - < 0 021525 < 438 11849 4 mg/L kg/d < 0 03 - I 
(107-02-8) 

2V Aaylomtnle X X < 0.0085 < 2286628 - - < 0 0068 < 138 40677 4 mg/L kgld < 0,0085 - I 
(107 .. (3 .. 1) 

3V Benzene X X < 0 002 < 53 80301 - -
(71-43·2) 

< 0 00105 < 21 371634 4 mg/L kgld < 0 002 - I 

4 V. B Is (Chloromethyl) Not Required - - - - - - - - -
Ether ( 542-!18· I) 

5V. Bromofonn X X < 0,002 < 53.80301 - - < 0 001325 < 26 968966 4 mg/L kg/d < 0 002 - I 
(75--2S..2) 

6V.Ci!bon 
T ctrachlondc X X < 0 0025 < 67 25376 - - < 0 001175 < 23 915876 4 mg/L kg/d < 0 0025 - I 
(56--2J..5) 

7V. Chlorobenzenc X X < 0 002 < 53 80301 - - < 0 000775 < 15.774301 4 mg/L kgld < 0 002 - I 
(103--90-7) 

8V Chlorodlllromomcthane X X < 0 00175 < -47.07763 - - < 0 0009875 < 20099513 4 mg/L kg/d < 0.00175 - I 
(124-48--1) 

9V Chloroethme X X < 0.0035 < 94 15526 - - - - I mg/L kg/d < 0 0035 - I 
(7S..00..3) 
I 0V 2•\.llloroethylvmyl 
Ether X X < 0 005 < 134 5075 - - - - I mg/L kg/d < 0005 - 1 
(110-75..S) 

11 V Chloroform X X < 0.0025 < 67 25376 - - < 0001175 < 23 915876 4 mg/L kg/d < 0 0025 - 1 
(67-66--3) 
12V. Dichlorobromomethane 

X X < 0.002 < 53 80301 < 0.00105 < 21.371634 4 mg/L kgld < 0 002 I 
'75"27-4) - - .... 

13 V. Du:hlorodtfluoromemanc: 
NotReqmrcd - -

(75-71..S) - .... - - - - -
14 V. 1, 1-Dtchloroelbme 

X X < 0003 < 80.70451 - - - - 1 mg/L t..gld < 0 003 ... I 
li75-34-3l 
15V. 1,2-Dlchloroethane 

X X < 00035 < 94 15526 < 0 0017 < 34 601693 
"' 

mg/L t..gld < 0.0035 - I In 07-06-2l - -
16V. 1,1-Dtcbloroethylenc 

X X < 0 0035 < 94 15526 - - < 0 001425 < 29 00436 4 mg/L l,.g/d < 0 0035 - I 
li7S..3s..4l 

17V 1,2-Dlchloropropane 
1(78-87-5) 

X X < 0.002 < 53 80301 - - < 0.001325 < 26.968966 4 mg/L kg/d < 0 002 - 1 

1 SV. l ,J..Dicbloropropylcno 
1(542• 75-61 

X X < 0005 < 134.5075 - - < 0 001825 < 37 145935 4 mg/L kg/d < 0 005 - I 

19V Ethylbcnzene X X < 0002 < 53 80301 .. - < 0 000775 < 15 774301 4 mg/L kg/d < 0 002 - 1 
1(100-41-4) 

20V. Methyl X X < 0.004 < 107 606 - - < 0 00155 < 31 548602 4 mg/L t..g/d < 0004 - I 
Bromide (74-83-9) 

21V Methyl X X < 0 00475 < 127 7821 - - - - I mgfL kg/d < 0 00475 - I 
Chlonde /7+87-3\ 

EPA Form 3510-2C (8-90) PAOEV-4 



CONTINUED FROM Pi--,__. .,.......__ OUTFALL NO 001 -2.MARK'X' 3.EFFLUENT 4. UNITS (spac,jj• rfblmlk) 5 INTAKE ,a/) 

a. MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUll(if a LONG TERM A Vu. 

I. Pollutant and CAS NO. (If 
a Testing 

b. C (if m-atlable ) aval/able) 
d No OF .. VALUE 

b NO OF a,nilabl•) BclJCYod Bc!Jcvod CONCl!NTRA b MASS 
Reqw<d 

Pment Absent (2) (2) (2) ANALYSES 
TION (I) (2) ANALYSES 

(I) CONCENTRATION 
MASS 

(I) CONCENIRATION 
MASS 

(I) CONCENTRATION MASS CONCBN'ffiATION MASS 

GC/MS FRACTION - VOLATILE COMPOUNDS(co1111,-d) 

22V. M0lhylano X X < 0005 < 13" 50752 - --
Chlonde n.5-09-21 

< 0 003775 < 768361114 4 mg/L kll"d < O()(Jj - I 

23V 1,1,2.2-

T~oroethanc X X < 0 0015 < 40 352256 - -- < 0 0012 < 24 4247242 4 mg/L kg/d < 00015 - I 
1179-34-51 

24V Totrachloroothyleno 
11127-18-4\ 

X X < 0002 < 53 &ll008 - - < 0 00105 < 21 3716336 4 mg/L kgld < 0002 - I 

l!N Toluene X X < 0 0025 < 67 2.5376 - - < 0 OCJ0977 < 19 81!57963 4 mi/L kg/d < 0 0025 - I 
'108-88-3\ 

26V I ,2-Tram-

l>!chlorodhyleno X X < 0003 < 80 704512 - - < 0 0013 < 264601178 4 mg/L kgld < 0003 -- I 
156-60-SI 

27V I, I, 1-Tnchloroethmo X X < 0003 < 80 704512 - - - - I mglL kafd < 0003 -- I 
171-.5.5-61 

28V 1,1,2-Tnchlorocthmc X X < 00025 < 67 2.5376 - - < 0 001175 < 23 9158757 4 mg/L kg/d k 0002.5 - I 
1179-00-51 

'BY Tnc:hlorocthyleno X X < 0002 < 53 80300!! - - < 0 0008!5 < 17 3008463 4 mwL kg/d < 0.002 - I 
1179-0l-61 

30V Tnchlorofluornme1hane X X < 0,004 < 107 60602 - .. - - I ma/L kg/d < 0004 -- I 
lm-69-41 

31 V V 1nyl Otlorldo X X < 0 0025 < 67 25376 - .. 
lns-01__.1 

< 000097S < 19 84.5088-4 4 mg/L kg/d < 00025 - I 

OCIMS FRACTlON - ACID COMPOUNDS 

I A 2-Chiorophenol X X < 000106 < 28 515S9" - -
1195-.fl-81 

< 000104 < 21 1680943 4 mg/L kg/d < 000109 - I 

12A 2,4-Dtchlorophenol X X < 0 00106 < 28 515S9" - - < 0 00104 < 21 1680943 4 mi/L kg/d < 000109 - I 
Ir I 20-83-2\ 

3A 2,4-Dmte!hylphenol X X 
In 05-67-91 

< 000053 < 14 2.57797 - - < 00005225 < 10,634932 4 ms').. kg/d < 0 00054 - I 

14A 4,6-Dm,lro-O-Creool 
lt.534-52.11 

X X < 0 00106 28 51559" - - <000104 21 1680943 4 mg/L kg/d < 0 00109 - I 

SA. 2,4-Drmtrophcool X X 
1151-28-51 

< 000053 < 14 257797 - - < 0 000522.5 < 10 634932 4 ma/L kg/d < 0 00054 - I 

6A 2-Nrtrophcr,ol X X < 0 00104 < 27 977564 - - - - I ma/L kafd < 0 00109 - I 
1188-75-5\ 

7 A 4-Nnropbeool 
In 00-02-11 

X X < 0 0010-I < 27 977564 - - - - I mll"L ki/d < 000109 - I 

SA P-Otloro-MCreool X X < 0 00833 < 224 089SJ - -
'59-50-71 

- - I mg/L kg/d < 0 0087 - I 

9A Pentachlorophcnol X X < 0 0106 < 28.'S 1S594 - - < 00079 < 160796101 4 mglL ki"d < 0 0109 - I 
87-86-5 

JOA Phenol X X < 0 0103 < 277 08549 - - < 000936 < 190 512848 4 mglL ki/d < 0 0087 - I 
103-95-21 

I I A 2, 4,6-Tnchloropheool 
X X < 000106 < 28 515594 - - < 0 00104 < 21 1680943 4 mg/L kg/d < 000109 - I 

8&-05-21 

EPA Form 3510-2C (8-90) PAGE V-5 



-CONTINUED FROM P/ '-5 ~ OUTFALL NO 001 ~ 
2. MARK'X' 3.EFFLUEI\ 4. UNITS (specify tf blanJ: ) 5.INTAK -onal) 

11. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE. c LONG TERM A VG. VALUE(if a LONG IBRM A \IQ. 

I PollUlaDI and CAS NO. (If avat!ablc) b 0 (ff awnlable ) avallahleJ .. VALUE a T..ilnji &!lt,yed Bdloved d No.OF 
CONCmmlATI b.MASS 

b.NO OF 
Rcqalrcd 

Proscnt Absent (I) (2) (I) (I) (2) ANALYSES 
ON (I) (2) ANALYSl!S 

CONCENTRATION MASS CONCENTRATION 
(2) MASS 

CONCl!NlllATION MASS CONCBNTRA TION MASS 

GS/MS FRACTION - BASEINElJTRAL COMPOUNDS 
18 Accnaphthene (83-32-9) 

X X < 0 0103 < 2TI 085 - - < 0 0033575 < 683383428 4 mg/L ks/d < 000109 - I 

28 Accnapbtyleno (208-96-8) X X < 0 0035 < 94 1553 - - - - I mafl. k&/d < 0 00109 - I 

38 Anthraceno ( 120-12-7) 
X X < 0 0103 < 2TI 035 - - < 0 0033575 < 683383428 4 mg/L kg/d < 0 00109 - I 

48 Bcnzidme (92-87-5) 
X X < 0 0532 < 1431 16 - - < 0 052075 < 1059 93126 4 mg/L kg/d < 0 05'13 - I 

58 Bemo (a) Anlhracena (56-
55-3) X X < 0 0103 < 2Tl.085 - - < 000936 < 190 512848 4 mg/L kg/d < 0 0087 - I 

68 Bemo (a) Pyrone (SO-
32-8) X X < 0 00106 < 28 5156 - - < 000104 < 21 1680943 4 ma/1, kg/d < 0 00109 - I 

78 3,4-Beozofluoranthooe (205-
99-2) X X < 000106 < 28 5156 - - < 000104 < 21 1680')43 4 mg/L kg/d < 000109 - I 

88 Bonzo (gh!) Petyleno 
(191-24-2) X X < 000104 < 27 9Tl6 - - - - 1 mg/L kj/d < 000109 - I 

98 Benzo (k) Fluoranthene (207-08-
9) X X < 0,00106 < 28 5156 - - < 0.00104 < 21. 1680943 4 mg/L kg/d < 000109 - I 

I 09 BLS (2-0tlorocthoxy) Methane 
(111-91-1) X X < 000104 < rl.9Tl6 - - - - I mg/L lqjld < 0 00109 - I 

118 BLS (2-Chloroethyl) Ether ( 111-
44-4) X X < 000106 < 28,5156 - - < 000104 < 21.1680943 4 111a/L, kg/d < 0 00109 - I 

128 Bis (2-Chloroisopropyt) Ether 
(102-80-1) X X < 0 00106 < 28 5156 - - < 000104 < 21.1680943 4 mg/L ksfd < 0 00109 - I 

13B 811 (2-Ethylhoxyl) Phtlwate (117 
81-7) X X < 0 00106 < 28 5156 - - < 000104 < 21 1680943 4 mafL ks/d < 0 00109 - I 

148. 4-Bromopbanyll'benyl Elher ( 10 I 
55-3) X X < 0 0104 <'1:19776 - - - - I mg/L ks/d < 0 00109 - I 

158 Btxyl Bemyl Pbthal111e (85-68-7) 
X X < 000106 < 28 5156 - - < 000104 < 21 1680943 4 mg/L kg/d < 0 00109 - 1 

168 2-Cbloronaphthalene (91-5&-7) 
X X < 000106 < 28 5156 - - < 0 00104 < 21 1680943 4 mg/L kg/d < 0 00109 - I 

178 +Cbloropbenyl Phanyt Ether 
(7005-72-3) X X < 000104 <'1:19Tl6 - - - - 1 mg/L kg/d < 000109 - 1 

I 88 CIIy,enc (21S-01-9) 
X X < 000106 < 28 5156 - - < 000104 < 21 1680943 4 mg/L kg/d < 000109 - I 

19B Dibcnzo (a.h) AnlhrKane (53-70- .. 
3) X X < 0 00106 < 285156 - - <000104 < 21.1680943 4 mg/L ksfd < 000109 - I 

20B 1,2-Dichlorobenzeoo (95-50-1) 
X X < 0002 < 53.803 .. - < 000123 < 25 442421 4 mg/L kg/d < 0002 - I 

218 1,3--D1-<:hlorobenzene (541-73--
I) X X < 0.0015 < 403523 - - < 0001125 < 2211981789 "' ms/L ki/d < 00015 - 1 

BPA Fonn 3510-2C (S-90) PAOB V-6 



CONTINUED PROM P/ 
~ 

'-6 ---.. OlTTFALL NO 001 -2.MARK 'X' 3 EFFLUENT 4. UNITS (. pc,.:ify ,(blank) 5.INTAKE(ot ) 

1. Pollutant and CAS NO (If a. MAXIMUM DAY VALUE 
b. MAXIMUM 3-0 DAY VALUE · c LONG TERM AVG.VALUE a LONG 11'.KM A vu.· 

• TmllAII 
b 

c Believed (If arallablt ) (I[ amilable) d.No OP • VAlUE b NO OP lrrtlllabl•) Bollovcd CONCEN!l\A b.MASS 
Rcquirod 

Pre$0lll 
Abocnt (l) (I) CZ) (2) ANALYSBS 

TJON (I) (2) ANALYSES 
(l)CONCBmRATION 

MASS CONCl!mRATION MASS 
(I) CONCl!NTilATION 

MASS CONCHNTRATION MASS 

OS/MS FRACTION - BASE/NEUTRAL COMPOUNDS (commui,d) 

22B 1,4-Dtchl orobc:nzcnc ( I 06-
X X < 0002 < 53 80301 - - < 000l2j < 25 44242 4 mJI/L kg/d < 0002 - I 

-46-7\ 
23B 3,3-Dichlorobenzldme (91-
94-1) X X < 000426 < 1146004 - - <00041875 < 8523211 4 mg/L kg/d < 000435 - I 

248 Diethyl Pbtholote 
X X < 000106 < 28 51559 - - < 0 00104 < 21 16809 4 mg/L kg/d < 00010'.I - I 

(114-66-21 

25B Dimclhyl Phlhalotc 
'131 -11-3) 

X X < 000106 < 28 51559 - - < 0.00104 < 21 16809 4 mJI/L kg/d < 00010'.I - I 

268 Di-N-Butyl Phthalate 
(8-4-74-2) X X < 0 00213 < 57 3002 - - < 0 0020825 < 4238707 4 mg/L ka/d < 000217 - I 

278 2,4-Dlllllrotoluenc 
(121-14-2) X X < 000106 < 28 51559 - - < 0 00104 < 21 16809 4 mg/L kg/d < 000109 - I 

288, 2,6-DmllrotOlum<1 
(606-20-2) X X < 000104 < 27 97756 - - - - I mg/L kg/d < 000109 - I 

298 Di-N-Octyl Phthalate ( I I 7-
X X < 000104 < Tl 97756 I mg/L kg/d < 00010'.I I 84-0) - - - - -

3 OB. 1,2-D,pbc,nylhydrui ( a, 
X X < 00103 < Tl7 0855 - -~.,,,,,._,. l/122-""-71 < 0 00936 < 1905128 4 mg/L kg/d < 00087 - I 

31 8 Fluormhenc (206-44-0) X X < 0 00106 < 28 51559 - - < 000104 < 21 16809 4 mg/L kg/d < 000109 - I 

32B Fluorcoo (86-73-7) 
X X < 0 00106 < 2851559 - - < 0 00104 < 21 16809 4 mg/L kJl/d < 000109 - I 

33B Hoxaohlorobenzene 
X X < 000266 < 71 558 < 0 002605 < 53 02201 4 ma/I, kg/d < 0002n I 

(IJS-74-1) - - -
348 Hcxachlorobutadienc (87-

X X < 000106 < 28 51559 - -
68-3) 

< 0 00104 < 21 16809 4 mJI/L ki/d < 00010'.I - I 

358 
Hexachlorocyclopentad,eno ,:17- X X < 0 00106 < 28 51559 - - < 0,00104 < 21 16809 4 mg/L kgld < 0 00109 - I 
47-4) 

36B Hexacblcroetheie 
X X < 000106 < 28 51559 < 000104 < 21 16809 4 ma/L kil'd < 000109 - I 

167-TI-ll 
- -

3 78 lndcoo (/, 2, .kd) Pyrene 
X X < 0,00106 < 28 51559 <000104 < 21,16809 4 mg/L kg/d < 0 00109 -- 1 

'193-39-5) - -
38B [sophorom, (78-59-1) 

X X < 000106 < 28 51559 - ·- < 000104 < 21 16809 4 mg/L kgld < 0 00109 -- 1 

398 Napbthalcnc (91-20-3) X X < 000833 < 224.0895 - - - - I mg/L kg/d < 00087 - I 

'40B N rtroben= (98-95-3) 
X X < 0 0103 < 277 0855 < 000936 < 1905128 4 mg/L kg/d < O,OOS7 I - - -

4 IB N-N1trosodunethylm11ne 
(62-75-9) X X < 000213 < 57 3002 - - < 000208525 < 4244305 4 mg/L kg/d < 0 00217 - I 

428 N-Nitrolodl- N-
Propylannne ( 621-6+ 7) X X < 0 00213 < 57 3002 - - < 0 0020825 <423S707 4 mg/L kg/d < 0.00217 - I 

EPA Form 35l0-2C (8-90) PAOHY-7 



CONTINUED FROM_.-_ V-7 -----._ OUTFALL NO. 001 .........., 

2.MARK 'X' 3. EFFLUENl 4. UNITS (specify if blank) 5.INfA. ,Jtional) 

I . Pollutant end C AS NO. (lf b 11. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c LONG TERM AVG.VALUE a. LONG fERM.A VG. 

a Tcstmg 0 Believed (1{ cn'tl1labl~) (If avarlable) d No. OF 
a VALUE b NO OF =labk) Believed CONCllNTRA b.MASS 

Requtr,d 
Present 

Absent (1) (2) (I) (2) (I) (2) ANALYSES 
TION (I) (2) ANALYSES 

CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS 

OS/MS FRACTION - BASE/NEUTRAL COMPOUNDS (contlnncd) 

43B N-
NftrorodlphenylBmioe X X < 0 0103 < 277 08549 - - < 0.00936 <1905128 4 mg/L l.[tid < 0.0087 - I 

(86-30-6) 

44B Phcnanthrcne X X < 0 00833 < 224 08953 - - - - 1 mg/L kgid < 0 0087 - 1 
(85-01-8) 

458 Pyrenc X X < 0 0103 < 277.08549 - - < 000936 < 190.5128 4 mg/L kg/d < 0.0087 - I 
(129-00-0 

468. 1,2,4-Trichlorobemeuc X X < 0 00213 < 51300204 - - < 0 0020825 < 42 38707 4 mg/L kg/d < 0 0087 - I 

(120-82-1) 

OC/MS FRACTION • PESTICIDES 
IP Alann 

X X < 0 000005 < 0 1345075 < 0.000005 < 0 10177 4 mg/L kgld < 0 000005 I 
(309-00-2) - - -
2P.a-BHC 

X X < 0000005 < 0.1345075 < 0 000005 < 0.10177 4 mg/L kgid < 0 000005 I 
(319-84-6) - - -
3P 1)-BHC 

X X < 0 00002 < 0.5380301 - - < 0 00000875 < 0.178097 4 mg/L kgld < 0.000022 - I 1(319-85-7) 

4P."f"BHC 
X X < 0.000005 < 0 1345075 - - < 0 000005 < 0.10177 4 mg/L kg/d < 0 000005 - I 

1(58-89-9) 
SP. 6-BHC 

X X < 0 00002 < 0 5380301 1 mg/L kgid < 0.000005 I 
(319-86-8) - - - - -
6P Cruoroane 

X X < 0000208 < 5.5955128 - < 0 0002035 < 4.142026 4 mg/L kg/d < 000022 - I 
157-74-9) -
7P. 4,4' -DDT 

X X < 0000005 < 0 1345075 - - < 0 000005 < 0 10177 4 mg/L k&fd < 0 000005 - I 
150-29-3) 
8P 4,4'-DDE 

X X < 0.000005 < 0.1345075 - - < 0.000005 < 0.10177 4 mg/L kg/d < 0.000005 - I 
m-5S-9l 
9P. 4,4'-DDD 

X X < 0 000005 < 0 1345075 .. - < 0 000005 < 0 10177 4 mg/L kgld < 0.000005 - I 
m-54-81 
I OP D10ldrin 

X X < 0 000005 < 0.1345075 < 0000005 < 0.10177 4 mg/L kgfd < 0 000005 I 
160-57-1) - - -
I IP. a-Enosulllm 

X X < 0.000005 < 0 1345075 < 0 000005 < 0 10177 4 mg/L kgld < 0.000005 1 
(1 lS-29-7) - - -
12P. p.EadOJU!fan 

X X < 0 000005 < 0.1345075 - - < 0 000005 < 0.10177 4 mg/L k&fd < 0 000005 - I 'I 15-29-7) 
13P. EndosuJfan Sulfllte 

X X < 0 000005 < 0 1345075 < 0.000005 < 0 10177 4 mg/L kg/d < 0.000005 I 
'1031-07-8) - - -
14P. Endnn 

X X < 0 000005 < 0.1345075 < 0 000005 <010177 4 mg/L kg/d < 0 000005 I 
m-20-s - - -
I SP. Endrln Aldehyde X X < 0 000005 < 0.1345075 - - < 0 000005 < 0 10177 4 mg/L kgld < 0 000005 - I 

1(7421-93-4) 
16P. Heptachlor 

X X < 0 000005 < 0.1345075 - - < 0.000005 < 0 10177 4 mg/L kg/d < 0 000005 - 1 
1(76-4-4-8 

EPA FOllll 3510-2C (8-90) PAOEV-8 



,--
I 

OUTFALL NO. 001 

------ .........._, 
EPA ID. NUMBER (copy from Item I ofForm I) 1891114 

CONTINUED FROM ~ . • -> V-8 
2.MARK'X' 3.EFFLUENr 4. UNITS (mecify if blank) 

-
5 INTAKE (OtJ/lo11al) 

I. Pollutant and b. MAXIMUM 30 DAY VALUE q/' c. LONO TERM AVG. V ALUE(if a. LONG TERM A VO. 
CASNO.((f a. Tcstmg 

b. C. a. MAXIMUM DAY VALUE 
avmlablc) available) d.No. OF 

B 
VALUE b.NO,OF 

BellCYcd Belicvod CONCENTRA b.MASS availabl~) Reqnlred 
l'r1'w!I Absent (I) (2) (2) (2) ANALYSES 

TION (I) (2) ANALYSES 

CONCENTRATION MASS 
(I) CONCENTRATION 

MASS 
{I) CONCENTitATION 

MASS CONCENTRATION MASS 

OC/MS FRACTION - PESTICIDES (co11tmued) 
17P. Heptachlor 
Ep°"ldc < 0.00000S < 0 134S08 - - < 0 00000S < 0.1017697 4 mg/1. kg/d < 0 00000S - I 
1'1024-57-3) X X 
ISP PCB-1242 < 0,0005 < 134S01S < 0.00015S < 3.1548602 4 mg/1. kg/d < 0.0002 I 

I/S3469-21-91 X X 
- - -

19P PCB-1254 
< 0.0005 < 13.4S01S < 0 00015S < 3 1S48602 4 mg/1. kg/d < 0.00002 I 

101097-69-1) X X - - -
20P PCB-1221 

< 0.0005 < 13.4S015 < 0 00021S < S S973326 4 mglL kg/d < 0 00003 I 
10 1104-28-ZJ X X - - -
21P. PCB-1232 

< 0.0005 < 13 45075 < 0 00014 < 28495512 4 mg/1. kgfd < 0.0002 I lot I31-16-5J X X - - -
22P PCB-1248 

< 00005 < 13 45075 < 0.0001625 < 3 307S147 4 mg/L kgld < 0 00002 I 
1(12672-29-6) X X - - -
23P PCB-1260 

< 0 0005 < 13.45075 < 0 0001525 < 3.1039754 4 mg/L kg/d < 0.00005 I 1(11096-82-5) X X - - -
24P. PCB-1016 

< 0.0005 < 1HS07S < 0.0001475 < 3 0022057 4 mg/L kg/d < 0 00003 I 
102674-11-2) X X - - -
25P Toxaphcne 

< 0. 000208 < S.595S13 - - < 0 0002035 < 4.1420261 4 mg/L kg/d < 0 00004 - I 1(8001-35-2) X X 

EPA Form 3510-2C (8-90) Page V-9 



- ----- ---.., 

Addiboool TOIIUIR Results OUTI'ALL NO 001 

l MA><k'X 3 . .._,.., UJlNl' 4 lJN1TS l.fflb"If\'///Ja/dr 5 INT AKE ,,_,,,,,,,, 

a MAXIMUM DAY V AUJB 
b. MAXIMUM JO DAY V AUJB c. LONO THRM AVG V AWE(// 

a LONOTilRMAVO VALUE 
I. PollDlmlt and CAS NO. b. C (j/ <n<ll/ol,k ) a,t:JIIQbh) 

I 

(If ara,JaJ,k) 
a Testing 

Bellevcd Belloved 
d No OF 

CONCENTR b MASS 
b NO.OP 

Required 
Prment Absm (1) (2) (1) (2) (IJ (2) ANALYSES 

ATION (I) (2) ANALYSES 

CONCBNIRA TION MASS CONCENTRATION MASS CONCHNTRA TION MASS CONCEN"TllA TION MASS 

TI (dlnolved) X 0 000637 17 13626 - - 0 000159 3 2363 4 mgtL "8/d < 0000-4 - I 

Sb (dluolved) X < 003 < 807045 - - < 0 01505 < 306 3267 4 mg/L kg/ti < 00002 - I 

Pb (dmolved) X < 0 0002 < 5 3IOJ - - < 0 000175 < 3,5619 4 rng/L kg/d < 0 0002 - I 

Ni (d1 ISO!ved) X 0000436 11729 - - O 000109 22186 4 ms,'L kg/d 0 0108 - I 

Ha (dmolved) X 0000000608 0.01636 - - 0 000000152 00031 4 rog/L kg/ti < 0 0000005-41 - I 

Cu (dluolvad) X 0.00139 37393 - - 0 000969 19 mo 4 rog/L kafd 0 00124 - I 

Cr (d1nolved) X < 00003 < 8 070 - - - - I rng/L k@ld < O 0003 - I 

Cd (diuolved) X < 0.0002 < 5 3&03 - - < 0,000175 < 3 5619 4 rog/L lg/ti < 0 0002 - I 

Ai (d,uolved) X < 0,01 < 269 015 - - < 0 0074575 < 15178!15 4 ros/L kg/d < 0 OO(lgJ - I 

Ag (dissolved) X 0000167 4 493 - - O 0000025 00509 4 mg/L kg/d < 0 00001 - I 

iZa (dlnolved) X 000233 64 03 - - 0 000595 12 1106 4 ms/L ke/d 00014 - I 

Toi.I Hanlncss 
X 192 516508113 17 346016 93 4 m£IL l@ld 14 7 I 

uC.CO, - - -
ChJoodes X 69 115620 38 - - - - I ms/L lg/d 64 - I 

Chromhan +3 as cl' X < 0,01 < 269 Ol - - < 0 0085 < 173 0085 4 rog/L kg/d < 0 010 - I 

Chromium +6 ., ct' X < 0.005 < 134 51 - - < 0 0035 < 71 23113 4 .. g!L k@ld < 0003 - I 

~Sulfide X < I < 26901 50 - - < 0 55 < 11194 6M2 4 mg/L kg/d < 0 I - I 

Colaum X I 85 4976778 - - - - I 111,il'L kg/ti I 71 - -
Nonylpbcnal X < ooru < 134 50! - - < 0 0038075 < 77 4976 4 mg/L kg/d < 000272 - I 

Tnbutylun X < 000003 < 0.807 - - - - I mg.IL ks/d < 0 00003 - I 

KtJlOM X < 0.00213 < 57.300 - - < 0.001619 < 32 9530 4 11111'1, k@ld < 000217 - I 

Mcthoxycblor X < 0.000005 < 0 135 - - < 0.000005 < 0 IOIS 4 mg/I, kg/ti < 0 000005 - I 

Mlrcx X < o.ooooos < O 135 - - < 0 00000275 < 00560 4 ma,!. kg/d < 0 000005 - I 

Chloq,yrifos X < 00002 < 5 3SO - - < 0 0002 < 4,0708 4 mi/1, lrg/d < 00002 - I 

Dcroelon X < 0001 < 26 902 - - < 0 00085 < 17 3008 4 mg/I, ke/d < 0 0004 - I 

D,IIZ!non X < 0001 < 26 902 - - < 0 0008 < 162!31 4 mg/L ke/d < 0.0002 - I 

o..thlon X < 0001 < 26 902 - - < 00008 < 162831 4 mg/I.. kgld < 0 0002 - I 

Malathloo X < 0.001 < 26 902 - - < 00008 < 162831 4 mr/L lgld < 0 OOOl - I 

Paradnon X < 0001 < 26 902 - - < 0 0008 < 162831 4 ms/L lgld < 0 0002 - I 

Se ( dlJsolv«I) X < 0001 < 26 902 - - - - 1 mg/I, kgld < 0001 - I 

Ba (d,uolval) X 00178 47! 847 - - - - 1 mg/L l:g/d 0 0151 - I 

Ma ( dusolvod) X 0 00194 52 189 - - - - I rng/L kg/d 0 0161 - I 

Fe (duool-0 X 0.0371 9~046 - - - - I rog/1. kj;/d 0 0259 - I 

2,4--D X < 0.0002 < 5 380 - - - - 1 mg,t. kg/ti < 0 0002 - I 

s,tvex X < 0 0001 < 2690 - - - - I rog,1.. kg/ti < 0 0001 - I 

EnlenOCOCC X < 1 - - - - - I MPN - < 1 - I 

Bcoh X 1 - - - - - 1 MPN - I - I 

TICN X 0 « 11!36 66 - - 030 < 6106.11110 6 mgll.. kg/d < 02 - I 

Tool D,nolvcd Sohd1 X 54 1452681 22 - - - - I rog/L kgld 61 - I 

Radrum 22S X < 112 - - - - - I nl',/1 < 112 - 1 

Toul Urannnn X < 0,262 - - - - - I no/1 - < 0262 - I 
N- .. laanne X < 00026 < 3004 - - I mglL ks'd <000772 -
Total,...,.,,_ X 06 1614090 - - 042 SS4S 7 6 m<IIL lwd 0 13 - I 



PLEASE PRINT OR~ IN TIIB UNSHADED AREAS ONLY. You may report some or all ofth1s mformatlon 
on separate sheets (use me format) instead of completing these pages. 
SEE INSTRUCTIONS 

EPA ID NUMBER (copy from Item I of Form I) 
110001891114 

.---- - --- ---- ·---- - --- -- - ·--------
1 ' OUTFALL NO 009 

V. INTAKE AND EFFLUENT CHARACTERISTICS connnued from ; i 
• • • • I 

PART A-You mll5l provide the results of at least ono analysis for every pollutant in tlllil t.ablo Complete one tllble for each outfalJ See lll5trucUOIU for addltlonal detatls 

I. Pollutant e. MAXIMUM DAY VALUE 

(I} (2) 
CONCENTRATION MASS 

a. BIOiogicai Oxygen Demand (BOD) 1.5 21 6 

b. Chemical Oxygen Demand (COD) 14 6 2104 

c. Total Organic Carbon (TOC) 43 6197 

d Total Sll5J)ellded Sohds (TSS) 30 43.2 

e. Ammorua (w N) < 0.10 < 1.4 

f. Flow 
VALUE 

I 728 

g Temperaturc(w1nt«1 
VALUE 

21.8 

b. Temperature ( sutnllMr ) 
VALUE 

23.9 

i pH 
MIIXIlllum Mlnimum 

89 6.2 

2.EFFLUENT 
b. MAXIMUM 30 DAY VALUE (!( c. LONG TERM A YO. VALUE 

arallabl«) (If aMJlale) 

(I) CONCENTRATION 
(2) 

MASS 
(I} (2) 

CONCENTRATION MASS 

0.67 46 

VALUE VALUE 
0 828 

VALUE VALUE 

VALUE VALUE 

Maximum Mm1mum 
. --- ----- ---, 

I 

: ! 
- ------ - -- - ---------

d. No. OF 
ANALYSF.S 

12 

72 

72 

3. UNITS (spedfy if blank) 

a. 
CONCENTRATI 

ON 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

MGD 

•c 

•c 

b.MASS 

kg/d 

kg/d 

kg/d 

kg/d 

kg/d 

STANDARD UNITS 

4. INTAKE (optional 

a. LONG TERM A VO. VALUE 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

b NO.OF 
ANALYSES 

,----------7 
. -- --- - - -- - - I 

PART B - Marie "X" In column 2-a for each pollutant you know or bave reason to believe is present Mark "X" in column 2-b for each pollutant you believe to bo absent lfyou mark column 2a for nny pollutant which 13 limJtcd either dlrcctJy, or 
indirectly but expressly, In an eflluent l.unitatlons guideline, you must provide the result! ofat least one analysi! for that pollutant For other pollutants for which you mark column 2a, you must provide quantitative data or nn explanation of their 
presence in your discharge. Complete one table for each outfall. See the Instructions for adclJtiooal details and requlrements 

2.MARK 'X' 
I . Poll lltllnt and 
CASNO. (if b. 

c. Bollovcd 
a. MAXIMUM DAY VALUE 

avaflahl~) BclJcvcd 
Absent (I} (2) 

Present 
CONCENTRATION MASS 

11 Bromide X 0021 0.30 
24959-67-9 

b. Chlonne, Total X < 0.1 < 144 
Residual 

X 9.2 
c Color 

X 
d. Fecal Coliform 

c. Fluonde X < 0.1 < 144 
16984-48-8 

f. Nitrate - Nitrrte X < 0.1 < 144 
(16N 
EPA Form 3510-2C (8-90) 

3.EFFLUENT 
b. MAXIMUM 30 DAY VALUE (If 

aralfable 

(2) 
(I) CONCENTRATION 

MASS 

Page V-1 

c LONGTERM AYO. VALUE(if 
avatlnlo 

(I} (2) 
CONCE!-ITRATION MASS 

d No OF 
ANALYSES 

4. UNITS (specify if blank) 

n. 
CONCENTRA TI 

ON 

mg/L 

mg/L 

PCU 

COUIOOml 

mg/L 

mg/L 

b MASS 

kg/d 

kg/d 

kg/d 

kg/d 

5. INTAKE (optlo11al) 

a LONG TERM A VO. VALUE 

(I) 
CONCENrRA TION 

(2) 
MASS 

b.NO OF 
ANALYSES 



ITEM Y-B CONTINUEr ,-- ...--... OUTFALL NO. 009 ~1 - -
4 UNITS (.ipectfy /fbla11k) 5 INTAKE (optional) .MRK'X' 3.EFFLUENT \ ., 

b. MAXIMUM 30 DAY VALUE o LONOTERMAVO VAWE d.No OI' 
a 

I Pollutanl l!Dd CAS a MAXIMUM DAY V ALUB CONCENTRA b.MASS a LONG TERM A YO V ALUB a b (t/ aw,//abl,) (t/ avallahl«) ANALYSES b.NO.OF NO. (J/ awulahlt) BelJeved Behoved TION 
ANALYSES 

Present Absent (1) 
(2) MASS 

(I) 
(2) MASS 

(I) 
(2)MASS 

(1) (2) 
CONCENTRATION CONCI!NTRA TION CONCBNTltATION CONCENTRATION MASS 

GCJMS FRACTION 
g Nitrogen, Total 

X < 03 < 43 - - - - I 
kiz/d o,,,.,,.,. (as NJ muil - -

X 5 72 1 - - 0.42 2.9 12 
m•" kllld h. Otl & G= -

IL Phosphorus (as P), X 0 033 0.476 - - - - 1 
m•IT kllld IT o1a1 mn- t 4-0l - - -

1 i. Rlldloactivitv 

~!)Alpha < 0 914 - - - - -
oCi/L X I - - - -

k2> Bet• 2.99 - - - -- -
X 1 nf'i/L - - - -

K3) Radium, Total < 1.42 - - - - - I 
oCi/L X - - -

~4) Radium 226, Total < 0 601 - - - - - 1 
X nf'i/L - -- - -

k Sulfate (,u SO,) 
7.9 113,8.5 - .. - -( 14808-79-8) X 1 m•IT kllld - - -

I Sulfide (m S) < 0 I < 144 - - - -
mn/1 killd X I -

DL Sulfite (a., 50i) - - - - - - -
~14265-45-3) X m•" kwd - -
In Surfitctmts X < 0 1 < 144 - - - - I mg/L kg/d 

- - -
o. Al wnlnum, Total 

0204 2 94 - - - -(7429-90-5) X I me/1. kllld - - -
p BanwnTotal 

0.0281 0.40 '" .. - -(7440-39-3) X I m"'1. kidd - - -
q Boron, Tomi (7440-

00729 I 051 - - - -142-8) X I m..n.. kllld - - -
Ir Cobalt, Toml (7440-

< 0001 < 0014 - - - -48-4) X I moil 1,otd 

Ii Iron, Total (7439-
0 375 5 404 - - - -89-6) X I mu/L kiz/d - - -

t Magncmun, 
3.31 47 702 - - - -Toml (7439-95-4) X I mrr!L laz/d - - ~ 

lu Molybde1mm, 
0 00838 0.121 - -- - -!Total (7439-98-7) X I m"'1. kllld - - -

v Mangancso, 
0 161 2 320 - .. - -!Total (7439-96-5) X 1 ml!il lculd - - -

lw. Tm, Total (7440-
< 0007 < 0101 - - - -31-S) X 1 mi,/L k.,/d - - -

x. T1tanrum, 
< 0 003 < 0043 - - - -

Total (7440-32-6) X 1 moil. ka/d -- - -

EPA Forni 3S10-2C (8-90) PagcY-2 



CONTINUED PROM PA( 

I ocn • u nvm°""'\""i'Y ucw uau I u,i cuw, •) 

-
PART C - Ir you arc a primary ludnstry and tlm wtfaD COlltnlm proe,,11 wnkwater, rmer to Table lc-2 In the IDltncJ!em to dotermlne wWdi or tho GCIMS lractJom y011 - test ror. Maril "X"' In cobmo■ 2-G r ... .U 111di GCIMS lrncbom dw apply t• your lad-.,. nd ror 
ALL torlc mdllt, C)'l>llidtt, and tvtal pllmelo. U:roo ue not required to mark colama l-11 (socondarr l!llhutrln, lllOll.,,._. 'lnlkwater outf.., ud 11011rtqmred GC/MS fradlou), mark "X" 10 cohlan 2-b ror tKb pollatut yo,a know or have,,_ to bellove Is prueat. M..-11 
"X" In •"'-• 2-c for_. pollutant yn bctioft Is absea. Uyn mark cola11111 la hr 1111)' poD-, :,ou mat provide !Ito resalb or at lout - l1lllym for that peUat=t. Uyot1 -rk tolmma lb for any pollatnt,,..., muot proricle 111c rawlts of at i.ut ... aul:,tll for !bat 
pollatut ll'ya. ~ or bavc....,.. to ~ollon It wll l,e dlsd,arpd In coaccmtratiNo of 10 ppb er gralor. Hyo■ 11111.rk mi-- 2b tor.......,,,, acrylnltrde, l,4 dlnrtrGpboool, or l-m<tkyl-4, 6 dlaltnpb ... ~ Y" mat prowl, Ibo l'Uldb or at lnJt...., lAAl)'UI for each of tbcoc 
polhrlanu wlddl ye■ bew or 1urve ........ 1o bolieft lb■t you dbdiargo In concmJratlom of 191 ppb or grwtar. Otllerwbo, fer poltlt■Jltl for wWdl yoa DUU'k c,ilumn lb, yea mmt oltkcr 111bmll at loeJI one 111WJII.I er bnoOy dmcrlbo !be .--ans die pellutnt II apectcd to bo 
dlldu,....t, 1'ote lhat t11ere arc 7 - to fhl,,,.,.., .,,..,. """'- _. canfah r~..,.-111ble /all 7 n-1 rw _. _,,..n, See !mt.........,. for add".._. """'lb ud ............ ..u 
Pm1C. 

2. MARK'X' 3 EFFLUENT 4. UNlTS 5. INTAKE (optional) 

a. MAXIMUM DAY VA.LUE 
b. MAXIMUM 30 DAY VALUE c. LONO TERM AVG. V AWE a LONG TERM A VO. 

1 Polllllllnl md CAS NO b (fj aw,J/able) (If aw,l/al,k) a. VALUE a Testins 
C. 

d. No. OF b.NO.OF (/famtlabld.) Bolleved Bollo-.ed CONCENTR b.MASS Rcqwrcd Present Absent (I) (I) (2) ANALYSES 
ATION (I) (2) ANALYSES 

(I) CONCENIBATION (2)MASS 
CONCENTRATION 

(2)MASS 
CONCENTRATION MASS CONCt!NTRATION MASS 

METALS, CYANJDE. AND TOTAL PHENOLS 

IM Amlmony, Tow X X < 00002 < 00029 - - - - I mg/L kg/d -- -- -
(7 -4-40-36--0) 

2M Al"ICIJlc, Toca! X X < 000083 < 0 0120 - - - - I mg/L kg/d - -
(7440-38-2 -
3M BeyllllJlll, Total X X < 00002 < 00029 - - - - I mg/L kg/d -- -
(7~1-7) -
4M Cadmtum, Total X X < o con < 00029 - - - - I mg/L kg/d - -
(74-40-0-9) -
SM ClrcrnRD11, X X 000118 00170 - - - - I mg/L kg/d - -
!Total (7440-47-3) -
6M, Copper, Total X X 000131 00189 - - - - I mg/L kg/d -- -
(7440-~) -
7M. Lead, Tolal X X < 00002 < 0.0029 - - - - I mg/L kg/d - -
(7439-92-1) -
SM Mercury, Total X X 0 000000664 0000010 - - .. - I mg/L kg/d -- -
(7439-97-6) -
9M Nlclcel, Toca! X X 0 000543 00078 - - - - I mg/L kg/d - -
(7440-02-0) -
IOM Selemum, X X < 0001 < 00144 - - - - I mg/L kg/d - -

!Total (7782-49-2) -
I IM Stiver, Total X X < 000001 < 00001 - - - - I mg/L kg/d - -
(7440-22-4 -
12M Thall IUl1l, X X < 00004 < 0,0058 - - - - I mg/I.. kg/d - -
Total (7440-28-0) -
I 3M Zuu:, Total X X 000158 00228 - - - - I mg/L kg/d - -
'7-4-40-66-6) -
14M Cyarudo, X X < 0.01 < 01441 - - - - I mg/L kg/d - - -
Total (57-12-S) 

I jM. Pbcnols. X X < 003 < 04323 - - - - I mg/L kg/d - - -
Total 

- .. 

DIOXIN 

2,3,7.S- !DESCRIBE RESULTS No Sample 
Teir.chlorodlbenzo.P X 
Dtoxm ( 1764--01-6) 

EPA Fom, 3SJ0-2C (S-90) PAOEV-3 



- OUlFALL NO 009 
CONTINUED FROM P." - r.3 -----

2. MARK 'X' 3.EFFLU, 4. UNITS (speci/J if blank) 5.INTJ ,pttonan 
a. MAXIMUM DAY VALUE 

b. MAXIMUM 30 DAY - c. LONG 1ERM AVO. VALUE a LONG TERM A VG. 
1. PollUlm!I and CAS NO. {If 

1. TClling b Deli8ved C &liovcd 
VALUE (Jfavallabld) (If available) 

d No OF 
a VALUE b NO OF (Il'Oual>I~) 

R"'lllired Aboent ANALYSES 
CONCENTRA b.MASS (I) ANALYSES PrMCnt (2) (I) (2) (I) (2) (2) 

(I) CONCENTRATION TION CONCENTRAT 
MASS CONCENTRATION MASS CONCENrRA TION MASS 

ION MASS 

OC/MSFRACTION-VOLATILECOMPOUNDS 
.JV. Acrolcm X X < 0.D3 < 0.4323 -- -
'( I 07--02..Sl 

- - I mg/L kg/d - -- -
2V. Aaylonitnlo X X < 0.0085 < 0 1225 - -
/107-13-ll 

- - I mg/L kg/d - - -

3V Bcnzcno X X < 0 002 < 0 02&8 - -
(7)-43-2) 

- - I mg/L kg/d - - -

4V Bu (Olloromothyl) Not Reqolred 
Ether/542..SS. ll 

5V Bromofom, X X < 0002 < 0 0288 - - - - I mg/L kg/d - - -
175-25-2) 

6V Cubon 
Tetrachlodde X X < 0.0025 < 0 0360 - - - - I mg/L kg/d - - -
.(56-23-5) 

7V Chlorobonzene X X < 0 002 < 0 0288 - - - - I mg/L kg/d - - -
1108-90-7\ 

,SY. ChlorodJbromometbano X X < 000175 < 0 0252 - - - - I mg/L kg/d - - -
.(124-48-1) 

19V Chloroethmle X X < 0 0035 < 0 0504 - - - - I mg/L kjifd - - -1(75-00.3) 
,JOY 2 vrnyl 
IEther X X < 0 005 < 0 0721 - - - - I mglL kg/d - - -
i<l 10-75..Sl 

'llV. Chloroform X X < 0.0025 < 0 0360 -- - - - I mg/L kg/d - - -
1(67-66-3) 
, 12V D1chlorobromomethane 

X X < 0002 < 0.0288 - - I mg/L kg/d - - -•(7S-27-4) - -
I 13V. Dichlorodlfluoromethane 

Not Requlred ,1s..11..s) 

14V. I, 1-Dichlcrocthane X X < 0.003 < 0.0432 - - - - I mg/L kg/d - - -
175-34--3\ 

I SY 1,2-Dtchloroedume X X < 0,0035 < 0,0504 - - - - I mg/L kg/d - - -
<107-06-2) 
· I 6V 1, 1-Dtcbloroethy I enc 

X X < 0.0035 < 0 0504 - - - - 1 mg/L kg/d - - -1/75-35-4) 

'I 7V 1,2-Dichloropropane 
·ns.87-5\ 

X X < 0002 < 0 0288 - - - - I mg/L kg/d - - -
: I 8V 1.3-Dtchlaupropylono X X < 0005 < 0 0721 - - - - 1 mg/L kg/d - - -
(542-7U'I 

;,w Ethylben=o X X < 0 002 < 0 0288 - -
1(100-41-4) 

- - I mg/L kg/d - - -

'20V Methyl 
!Bromide (7~3-9) 

X X < 0004 < 0 0576 - - - - I mg/L kg/d - - -

::ZIV Methyl X X < 0 00475 < 0 0685 - - - - I mg/L kg/d - - -
Chloode 174-87-3 \ 
El' A Fonn 3510-2C (8-90) PAOEV-4 



OIJIFALL NO 009 
CONTINUED FROM PAcr- ·I - ----._ 

2.MARK 'X' 3. EFFLUENT 4. UNITS ( 1X!CTfv ff blank) 5 INTAKE(n I) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c:LONO TERM AVO. V ALUE(if a. LONG TERM A VO. 

I. Pollutmt end CAS NO. (If 
a, TCl!ia& 

b. C (If m'Cil/abl.t, ) awn/able) 
d Na.OF 

l VALUE 
b.NO OF a,mla/,/t) Bdlcvod Bel,ev,d CONCENillA b MASS 

R,q,.md 
Prcso1II ~ (2) CZ) (2) ANALYSES 

TION (I) (2) ANALYSES 
(I) CONCENTRATION 

MASS 
(I) CONCENTRATION 

MASS 
(I) CONCENIRA TION 

MASS CONCl!NTRATION MASS 

OC/MS FRACTION -VOLATILll COMPOUNDS(C'V/111.w<d,) 

2ZV Methylene X X <0~ < 0 0721 -- -
Chloride m-09-2l 

- - I mg/L kg/d - - -
23V 1,1,2.2-
Tetrachloroctlm, X X < 0(J015 < 0 0216 - - - - I mg/I., kj/d - -

1179-34-5) 

2"V Tetraohloroethylene X X < 0002 < 0,0288 - - - - I mi/I., ksfd - - -
1<127-18-4) 

25V Tolueno X X <0002.5 < 0.0360 - - - - I mg/L kg/d - - -
I< l 08-88-3 l 

26V I ,2-Trans-
DIChloroetbylcne X X < 0003 < 0 0432 - - - - I mg/L kg/d -- -- -
lrm;-M-Sl 

i27v I, I, 1-Tnchloroethmlo X X < 0003 < 00432 - - - - I mi/I., kg/d - - -
1'71-55-61 

28V I , 1,2-Tnchloroethane X X < 0 002.5 < 00360 - - - - I mglL kg{d ·- - -
1179-00-5) 

29V Tnchlorocthylonc X X < 0002 < 0 0288 - - - - I ma/1, kgld - - -
1<79-01-61 

30V Tnchlorofluoromethane X X < 0004 < 00576 - - - - I mg/L kj/d - - -
1<75-69-,4) 

31V. Vmyl Chlondc 
1{75-01-41 

X X < 00025 < 00360 - - - - I o,g/L kg/d - - -

GC/MS FRACTION - ACID COMPOUNDS 

IA 2-0ilorophenol X X 
1<95-57-81 

< 0,0022 < 0 0317 - - - - l mg/L kjvd - - -

12.A 2,4-Dichloroimenol X X < ooon <00317 - - - - I mg/L kg/d - - -
11120-83-2) 

3A 2,4-Dimelhylphcnol 
111~7-91 

X X < 0001 I < 0.0159 - - - - I mi/I., kgld - - -
4A 4,6-Dmrtro-OCrosol X X < 0 0022 <00317 - - - - I mg/L lcj/d - - -

11534-52-ll 

5A 2,4-Dnutrophenol 
lf51-28-5l 

X X < 00011 < 00159 - - - - I mg/L ka/d - - '-

6A 2-Nttrophenol X X < 00022 < 00317 - - - - I mg/L kg/d - - -1'88-75-5) 

7 A 4-Nitrophenol X X < 00022 < 0 0317 - -
100-02-7\ 

- - I mglL kg/d - - -
8A P-Oooro-MCresol X X < 000879 < 0.1267 - -
'59-50-7' 

- - I ma/L ki"d - - -

9A Perucbloropheool X X < 000879 < 0.1267 - -
'87-86-5 

- - I ma/1, kg/d - - -
IOA Pboool 
lo 08-95-21 

X X < 0 00879 < O 1267 - - - - I mglL kg{d -- - -
11 A 2,4,6-TnchJcropheno! 

X X < 0 0022 < 0 OJI 7 - - - -- I mg/L Jcald - - -88-05-2) 

EPA Form 35 I 0-2C (8-90) PAOEV-5 



CONTINURD FROM PAG.--- ~ 
OUTFALL NO. 009 

' -2 MARK'X' 3.EFFLUENT 4. UNITS (3J)eCfjy If blank ) 5. INTAKE (upt 

1, Pollutant and CAS NO. (Jf a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY V ALUB c. LONG TERM AVG VALUE(if a LONG TERM AVO. 

b. • C (/fma/Jablt!) avatlablt1) .. VALUE availabk,) 1, Tmllng 
~r,ed Bellev<!d 

d No. OF 
CONCENIRATI b.MASS 

b NO.OF 
Required 

Present Abll<nl (1) (2) (1) (1) (l) ANALYSES 
ON (1) (2) ANALYSES 

CONCENIRATION MASS CONCENTRATION 
(2) MASS 

CONCEN'JRATION MASS CONCl!NTRATION MASS 

OC/MS FRACTION - BASE/NElJTRAL COMPOUNDS 
1 B Acon,iphthono (83-32-9) 

X X < 0 0022 < 0 0317 - - - - 1 mi/1, l:g/d .. - --
2B Accru,phlyleoo (208-96-8) 

X X < 00022 < 0 0317 - -- - - 1 IJ1jj,'L k&,ld - -- . -
:m Anthraceno ( 120-12-7) 

X X < 0 0022 <00317 - - - - 1 mg/I.. kg/d - - -
4B Bcm:uhne (92-87-S) 

X X < 000879 < 0 1267 - - - - I mg/I.. k&/d - - -
5B Benzo ( a) Anlhracene 
{56-55-3) X X < 0 00879 < 0 1267 - - - - 1 mi/l kgld - - -

{Jll Bcnzo (a) l'yreno 

(.50-32-8) X X < 00022 < 00317 - - - - 1 mw'L l:g/d - - -

7B. 3,4-Benrofluoranthonc 
(:ZOS-99-2) X X < 00022 < 0 0317 - - - - 1 mg/I.. kg/d - - -
BB Bemo (sin) Pcrylcnc 
(191-24-2) X X < 00022 <00317 - - - - 1 mg/L kg/d - - -
98 Bemo (k) Fluoranthcoc ('2JJ7-
OS-9) X X < 0 0022 < 0,0317 - - - - 1 mg/I.. kafd - - -
1 OB B11 (2-0tloroedioxy) 

X X < 00022 < 0 0317 1 mg/I.. kgld Metlumc(l I l-91-1) - - - - - - ~ 

l lB B11 (2-0tlorocthyl) Ether 
{11144-4) X X < 00022 <00317 - - - - 1 mg/L k&'d - - -
12B BIS (2-ChloroilOJ><OPYI) 
Ether ( 102-80-1) X X < 00022 < 0 0317 - - - - I mg/L lcgld - - -
13B B11 (2-Ethylhexyl) Pbthalato 
~117-81-7) X X < 00022 < 0 0317 - - - - 1 mg/L ka,'d - - -
14B 4-Bromophonyl Phenyl Ether 

(101-55-3) X X < 00022 < 0 0317 - - - - 1 Dli/L l:g/d -· - -
1 SB Butyl Bem:yl Phthalate (85-
68-7) X X < 0 0022 <00317 - - - - I mg/L kgld - - -
168 2-Chlorooaphthaleoe (91-5S-
7) X X < 00022 < 0 0317 - - - - I mg/L kgld - - -
178 <4-Chloropbenyl Phooyl Ether 
(7005-72-3) X X < 0,0022 <00317 - - - - I mg/L kafd - - -
18B, Chry!fflO (218-01-9) 

X X < 00022 < 0 0317 - - - - I mg/L kgld - - -
198. Dlbmzo (a,h) Anthraccmo 
(53-70-3) X X < 00022 < 0 0317 - - - - I mg/I.. kgld - - -
200 1.2-Dtchlorobenzc:i (95-50-

1) X X < 0002 < 00288 - - - - I mg/L kgld - - -
2 ID 1,3-Dtohlorob<mzme (541-
73-1) X X < 00015 < 00216 - - - - I mg/I.. kgld - - -
EPA Fonn 35l0-2C (8-90) PAOEV-6 



01.Jil' ALl. NO 009 ---. CONTINUED FROM PAC'-·~ ------. 'r---4. UNITS (soectlY if blank) 5 INfAKE (opl, 2 MARK'X' 3. EFFLUENT 
a LONG TERM A VO b. MAXIMUM30DAY VALUE c LllNO TERM AVG VALUE 

1 Pol1utnnt and CAS NO (If b. a. MAXIMUM DAY VALUE 
(If available) (If ava//ablo) d No OP .. VATTTI b NO.OF I, Testing 0, BelJcved 

CONCENTRA b MASS m"a/Jablo) Be!Jcved 
ANALYSBS (1) (l) ANALYSES Requu-od Abieut (2) (1) (l) (l) TION Prc,ent (1) CONCENTRATION 

MASS CONCEmRATION MASS 
(1) CONCENTRATION 

MASS CONCENTilATION MASS 

GC/MS FRACTION - BASE/NEUTRAL COMPOUNDS (conttrnwfl 
122B. 1,4-Dlchlorobcn:zen ( 106- X < 000: < 00288 -- -X l,,;_71 - - 1 mi/I, kg/d - - -
23B 3,3-~(91-
9+1) X X ,c 00087'> < 0 12b7 - - - - 1 msfl, kgid - - -
24B Diethyl l'l1lhal st<: (8+66-

X X 
2' 

< 00022 < 0 OJI 7 - - - - 1 mi/I, kg/d - - -
25B Dnncthyl Phthalm ( 13 1 -
11-1\ 

X X .r 000"1" < O OJI 7 - - - - 1 mg/L kgid - - -
26B D>-N-Butyl Pblbalatc (84-
174-2) X X < 0 ()().I.I -: 0 061~ - - - - I mg/L kgid - - .. 

127B 2,4-Dimtrotolucno ( 121-14 
< 00022 ., 0 0,17 - .. - - I mg/L kg/d - - -12) X X 

28B 2,6-Duutrotolucno (606-20 
X ._ 00317 - - - - 1 msfl, ks'd - - .. 

2) X ..,: 000~ 

298 Di-N-Octyl Phlhalatc (117-
X , 000:2 < UOJl7 - - - - I mg/L kg/d - - -84-0) X 

JOB 1,2-Dtphonylbydrazino ( as 
< 0 1267 - - - - I msfl, kg/d - - -X X < 0 OQS7<l 

'l 1122-66-71 
3 1 B. Fhxnn!henc {?M..UJn X X < 00071 < 0UJl7 I moll kll/d I-

328 Fluorm,c (86-7J. 7) 
< 00317 - - -X X < 0(1()" - I mi/I, ki/d - - -

33B. Hoxaohlorobtrmme ( 1 I 8- < 0()0,5.IQ , 00701 - - - - 1 msfl, kg/d - - -
74-1\ 

X X 

J4B Hoxachlorobutad>eno (87-
< 000:: < 00317 - - - - I mg/L kgid - - -X X 

68-Jl 
358 
Hexachlorocyclopentadieno (77- X X 
147-4) 

-:: 0002: < 0 Oll 7 - - - - I mg/L kgid .. - -

368 He><achlc.-oetbmc (67-72-
< 00022 < 0 0117 - - -- - 1 mg/L "8/d - - -X X 

1' 
3 7B Iodeno (/ ,2,3-cd) Pyrene 

"• 000~ < 0 OJI 7 - - - - I msfl, Jcwd - - -(193-39-5) X X 

388 Isophorooo (78-59-1) --::- 000., ... < 0 0~17 - - - - 1 mg/L kafd - - -X X 

39B Naphthalene (91-20-3) 
, 0 0087'1 "0 l:b7 - - - - I mg/L ka/d - - -X X 

408. Nllrobonzeno (98-95-3) 
< 000870 < 0 J:t,7 - - - - 1 mll/'L k&/d - - -X X 

41 B N-NltrolodJmelhyJemu,o - - - - I mg/L kg/d - - -'62-75-9) 
X X 

~ 428 N-Nlttosod,. N-
- I mg/L kg/d - - --Propyl111Uno (621-64-7) X X , 0 00W < 0 ()t,!4 - - -

EPA F0m1 35l0-2C (8-90) PAOEV-7 



CONTINUED FROM P/-".'.7 - OUTFALL NO 009 --.. 
2.MARK.'X' 3.EFFLUENT, 4. UNITS (specify if blank) 5.INfAfu .onal) 

I Pollutant and CAS NO. (I/ b, a MAXIMUMDAYVALUE 
b, MAXIMUM 30 DAY VALUE o. LONG 1ERM A VG.VALUE a.LONG fERMAYG. 

a. T081Jng o. Beln,?Cd (rfavailahl~) (1( m,a,/ab/~J d No OF 
a. 

VALUE b.NO OF avat/abl~) Behoved CONCENTRA b.MASS 
Reqwn,d Proseot 

Absent (I) (2) (I) (2) (I) (2) ANALYSES 
TION (I) (2) ANALYSES 

CONCENTilATION MASS CONCENTRATION MASS CONC'HNTRA TION MASS CONCHNTRA TION MASS 

GCIMS FRACTION· BASF/NEUTRAL COMPOUNDS (contmued) 

43B N-
Nltrowd.tphenyl11111oe X X < 0 00879 < 0 1267 - - - - I mg/I.. kg/d - - -
(86-30-6) 

44B Phenanthrcoe X X < 0,00879 < 0 1267 - -
(8~1-8) 

- - I mg/L ki/d - - -

45B. Pyrene X X < 0 00879 < 0 1267 - -
(129-00-() 

- - I mg/I.. kgld - .. -

46B 1,2,-4-Tricblorobeozenc X X < 0,0044 < 0 0634 - - - - I mg/L kgld - - -
(120-82-1) 

OC/MS FRACTION· PESTICIDES 
IP. Aldrin 

X < 0.000005 < 0,00007 I mg/L kg/d (309-00-2) - - - - - - -
2P. a-BHC 

X < 0 000005 < 0.00007 I mg/L kg/d (319-84-6) - - - - - - I-

JP. jl-BHC 
X < 0.000022 < 0,00032 - - - - I mg/L kg.Id - .. -(319-85-7) 

4P.7-BHC 
X < 0 000005 < 0 00007 - - - - I mg/L kg{d - - -(SS-89-9) 

SP ~BHC 
X < 0.000005 < 0.00007 I mg/L kg/d (319-86-8) - - - - - - -

6P. Chlordane X < 0.000217 <000313 - - - - I mg/L kg/d - - -
(57-74-9) 
7P 4,4'-DDT 

X < 0 000005 < 0 00007 - - - I mg/L kgld - - -(5()..29-3) -
SP 4,4'-DDE 

X < 0.000005 < 000007 - - - I mg/L kg/d - -(72-55-9) - -
9P 4,4'-DDD 

X < 0 000005 < 0.00007 - - .. I mg/L kg/d .. - -'72-54-8) -
!OP Dlcldnn 

X < 0.000005 < 0.00007 I mg/L kgld (li0-57-1 l - - - - - - -
I IP. a-Enosulfao 

X < 0 000005 < 0.00007 I mg/L kg/d I 15-29-7) - - - - - - -
12P. Jl-Endosulfan 

X < 0.000005 < 0 00007 - - - - I mg/L kg/d .. .. -1(115-29-7) 

13P. Endosulfm 
Sulf'ate X < 0 000005 < 0 00007 - - - - I mg/I.. kg/d - - -
'1031-07-8) 
14P. Enchfn 

X < 0 000005 < 0.00007 I mg/L kg/d 1(72-20-8 - - - - - - -
ISP. Eodnn 
Aldehyde X < 0.000005 < 0,00007 - - - -- I mg/L kg{d - - -
1(7421-93-4) 
16P Heptachlor 

X < 0 000005 < 0 00007 - - - - I mg/L kg/d - - .. 
1(76-44-8 
EPA Form 3510..lC (8-90) PAGEV-8 



,-- ~ 
OUiF ALL NO. 009 

I EPA lD NUMBER (copy from Item 1 of Form 1) 1· 'l9lllo4 
----, 

CONTINUED FROM PA. M, 
2 MARK.'X' 3.EFFLUENT 4. UNITS (mec(fv if blank) 5. INTAKE (optional) 

I. Pollutmrt and 
a. MAXIMUM DAY VALUE 

b. MAXIMUM30 DAYVALUE(lf o.LONOTERMAVO. VALUE(([ 
a.LON01ERMAVG. VALUI CASNO.(1/ a. Tostiog 

b 0. 
available) available) dNo OF 

a. 
b NO OF 

Bclicvcd Believed CONCENTRA b MASS amllob/6) Required 
Prwent Absent (I) (2) (2) 

(I) CONCENTRATloNj 
(2) ANALYSES 

TION (I) (2) ANALYSES 

CONCENTRATION MASS 
(1) CONCENTRATION 

MASS MASS CONCBNTRA TION MASS 

GC/MS FRACTION - PESTICIDES (C01Ul1tlJed} 
, 

17P Heptachlor 
Epoxlde < 0,000005 < 0 00007 - - - - I mg/L kg/d - - -
'I 024-57-3 l X 
18P. PCB-1242 

mg/L kg/d 
'53469-21-9) X - - - - - - - - - -
19P PCB-1254 

mg/L kg/d 
'I 1097-69-1) X - - - - - - - - - -
20P PCB-1221 

mg/L 1.g/d I (I I 104-28-2) X - - - - - - - - - -
2 IP. PCB-1232 

mg/L kg/d 1(11131-16-5) X - - - - - - - - - -
22P. PCB-1248 

mg/L kg/d 
1(12672-29-6) X - - - - .. - - - - -
23P PCB-I 260 

mg/L kw'd 1(11096-82-5) X - - - - - - - - - -
24P. PCB-1016 

mg/L kg/d 
'12674-11-2) X - - - - - - - - - -
25P. Toxaphene 

< 0.000217 < 0 00313 - - - - I mg/L kg/d - - -'8001-35-2) X 

EPA Fenn 35l0-2C (8-90) l'BgeV-9 



Addllloa■ I T...thoo RaaltJ IOUTI'AI I ~ O ma 
2. MARK 'X' 3 Ei'fl,IJENT . UNn S (sp,,c,/y If blank 5. INTAKE (opilonal) 

I. Po!JU!aDI l!Dd CAS a. MAXIMUM DAY VAWB 
b. MAXIMUM 30 DAY VALUE c. LONG TERM A VO VALUE 

a.LONOTERMAVO. VALUE ._ 1""'11118 b.Bebo\ed C B,l,e\ed .. 
NO. (ff awri/al,J,) ( If arallahlo ) (If amilab/o) d No OF 

CONCENTRA b.MASS 
b NO or 

Rcquucd - A'-ll (I) (l) (I) (l) (I) w ANALYSES 
T10N (I) (ll ANALYSES 

CONCENiRATION MASS CONCIINTRATION MASS CONCllNTRATION MA!S CONCENTRATION MASS 

TJ(diuam,d\ X < 00004 < o oo;8 - - - - I mg/L k&/d - - -
Se (d,uolvedl X < 0001 < 0,0144 - - - - 1 ID1lil kgid - - -
Sb (dusolved) X < 00002 < O 0029 - - - - 1 at1lll kwd - - -
Pbldwolvedl X < 0 0002 < 0 0029 - - - - 1 """1 kg/d - - -
N, (di ■sol ved) X 0 000552 00080 - - - - I ma,'L l,.gld - - -
Hg (dinolvedl X 0 000000533 0 000008 - - - - I mall kgld - - -
Cu (diaolved} X 0 00107 00154 - - - - I 111g/L ki:/d - - -
Cr(dtmvedl X < 0.0003 < 0 0043 - - - - I =IL lg/d - - -
Cd (diaolved) X < 0 0002 < 00029 - - - - I 111a,'L kgid - - -
As ( dJuolved) X < O 00083 < 00120 - - - - I mg/L kgld - - -
NI ( dissolved) X < 0 00001 < 00001 - - - - I mg/L ~d - - -
Zn (dissolved) X 0 00385 0 0555 - - - - 1 ma,'L kgld - - -
Ba (d, ■solved) X 00269 03877 - - - - I row!, kgld - - -
Ma ( dmolvedl X 0 111 ism - - - - I mg.IL kgld - - -
Fe (dilSM'ed) X O 218 J 1417 - - - - I mglL l:g/d - - -
TICN X < 02 < 2 8823 - - - - I Ill~ k.i:ld - - -
Tot■! H■rdneu aJ CaCO, X 215 3963 - - - - I 111g/L ki"d - - -
Chlorides u Cl X 20,1 2897 - - - - I mg/L kg/d - - -
B Colt X < I - - - - - I MPN/IOOml - - - -
&terrococa X <I - - - - - I MPN/IOOml - - - -
Sulfide (dJltlolved) X < 0 I < l 4'112 - - - - I tu.IL kg/d - - -
I Hvdro!ten Sulfide X < 0,1 < I -4-412 - - - - I matL ki"d - - -
Cbromlum +3 u c?' X < 0 01 < 01-4-41 - - - - I ms/L kg/d - - -
Chromhmt -I{; .. ct' X < 0 OOJ < 00432 - - - - I ma,'L kg/d - - -
Ncmvlnhenol X < 0 OOZT.2 < 0039. - - - - I mg/L ki"d - -
ICIIDOOI X < 000879 < 01267 - - - - I mKIL kg/d - - -
IMethoxychlor X < 0 000005 < 0 0001 - - - - I mJIIL kwd - - -
Mtrex X < 0 000005 < 0 0001 - - - - I mull. kg/d - - -
Cblomvrlfol X < 0 0002 < 00029 - - - - I rm/I, kgld - - -
Dcmoton X < 0 0004 < 0 0058 - - - - I ll18IL lg/d - - -
ID!rnnon X < 00002 < 00029 - - - - I mi/1, ki/d - -
Out!,,on X < 0 0002 < 0 0029 - - - - I mg/L kg/d - - -
IMalmlu011 X < 0 0002 < 0 0029 - - - - I mall, kgld - - -
Parathion X < 0 0002 < 00029 - - - - I m.ttl1, kwd - - -
ms X 89 1282.6 - - - - I ""'11 kgld - - -
NttmouN X < 0 I < l.4'112 - - - - I om'L kg/d - - -



PLEASE PRINT OR T..Yl.'E IN THE UNSHADED AREAS ONLY You may repon some or all oftlus Information 
on separate sheets (11! .amc fonnat) instead of completing these pages 
SEE INSTRUCTION~ 

EPA ID NUMBER (copy from Item I of Form I) 
110001891114 

-~ 
' ' ' OUTFALLNO 013 

V. INTAKE AND EFFLUENT CHARACTERISTICS continued from e 3 of Form 2-C 
I : 
' . . . -

PART A -You must provide the results of at least one analysis for every pollutant m th IS table Complete one teblc for each outfall See mstruct:Jons for oddtuooal dcta115 

I. Pollutant 

a Btolo&1cal Oxygen Demand (BOD) 

b. Chemical Oxygen Demand (COD) 

c. Total Orgamc Carbon (TOC) 

d Totals~ Solids (TSSJ 

e Ammonia (as N) 

f Flow 

g Tempcruurc (wmter) 

h T cmperaturc ( SIDff 111111 ) 

I pH 

a. MAXIMUM DAY VALUE 

(I) 
CONCENTRATION 

VALUE 

(2) 
MASS 

No Discharge 2015-2017 

VALUE 

VALUE 

2.EFFLUENT 
b. MAXIMUM 30 DAY VALUE 

(1/uwnlabl•) 

(I) 
CONCENI'RA TION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

MINIMUM MAXIMUM MINIMUM MAXIMUM 

c. LONG TERM A VG. V ALIJE 
(if aroJlale) 

(I) (2) 
CONCENTRATION MASS 

VALUE 

VALUE 

VALUE 

r ·---· 

- - - - - - -

3. UNITS (specify if blanlc) 

d. No.OF L 

ANALYSI!S CONCEN!'RATION 
b MASS 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

MOD 

oc 

oc 

STANDARD UNITS 

4. INT AKE (optional) 

a LONG TERM A VO VALUE 

(I) 
CONCIDITRA TION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

b NO OF 
ANALYSES 

r---·------
:_ -- _i 

PART B- Mork uX" m column 2-a for each pollutant you know or hnve reason to believe is presenl Marie uX" in cohmm 2-b for each pollutant you believe to be ebsenL If you mark column 2a for any pollutnnt which is hm1ted either du-ectly, or 
indirectly but oxprcssly, In an effluent limitations guideline, you must provide the result! ofat least one analysis for that pollutant For other pollutrurts for which you mark column 2a, you must provido qll!llltrtatlvc data or an explanation of their 
presence in your discbnrgc. Complete one table for each outfall. See the instructions for lldditlonal cletruls nnd req ulremcnts. 

1. Pollutant and 
CASNO. (If 
m•af/able) 

n Bromide 
24959-67-9 

b Chlonne., Totnl 
Residual 

c Color 

d Fecal Cohform 

C Fluonde 
1698448-8 

f Nitrate - N1tnte 
asN 

2MARK 'X' 3.EFFLUENT 4. UNITS (s cify if blank) 

8 
MAXIMUM DA y VALUE b MAXIMUM 30 DAY VALUE (if c. LONG TERM AVG VALUE (if 

o Belicvedt-------...,....----t-----m_Yll_la_b/"Tt-'-) ___ -t------""-'alln-lc-+------t d No. 01' a. 
~ Absent (1) (2) (I) (2) (I) (2) ANALYSES CONCENTRATION 

CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS 

b. 
b.MASS 

X mg/L kg/d 

X mg/L kg/d 

X NTIJ 

X COUI0Oml 

X mg/L 1-.g/d 

X mg/L kg/d 

EPA Form 3510-2C (8-90) Page V-1 

S. INTAKE (optional) 

a. LONG TIRM AVO. VALUE 

(I) 
CONCENTRATION 

(2) 
MASS 

b. NO.OF 
ANALYSES 



-- OUTFALL NO 013 -ITEM V-B CONTIN~ ,_ 

:v1.ARK 'X' 3.EFFLUENT 4. UNITS (specify ifblanJc) 5 INTAKE (optional, 

b MAXIMUM 30 DAY VALUE c LONGTERM AYO VALUE d No OF • I. Pollutant l!l1d CAS a b a. MAXIMUM DAY VALUE CONCENTRA b MASS o. LONG TERM A VG. VALUE 
NO. (If ,ncIJ/ablo) Behoved 

(If avatlabl• ) (If l11'Q/la/,l,) ANALYSES 
TION b.NO.OF Behoved 

ANALYSES 
P=,t Absent (I) 

(2) MASS 
(1) 

(2) MASS 
{l) 

(2)MASS 
(I) (2) 

CONCHNTRA 1 ION CONCENTRATION CONCENTRATION CONCENTRATION MASS 

OC/MS FRACTION 

g Nttrogen, T OIIII 
lnro...,,c (as NI 

X - - - - - - - mg/L kgid - - -

h OJI & Grease 
X -- - - - - - I mg/L kg/d - - -

1. Phosphorus (as P), X - - - -- - - - mg/L kg/d - - -
Tola) 17723-14-0l 

Ii. Rndioactivitv 

(I) Alpha X - - - - - - - pCi/L - - - -

(2) Beta X - - - - - - - pCt/L - - - -

(3) Radiwn, Total X - - - - - - - pCt/L - - - -

(4) Radium n6, Total X - - - - - - - pCt/L - - - -
k Sulfate (as SO,) 

X - - - - - - - mg/L kg/d - - -
( 14808-79-8) 

I. Sulfide (a, ,SJ X - - - -- - - - m&fL kg/d - - -
m. Sulfite (SJ SO,) 

X - - - - - - - mg/L kg/d - - -
(14265-45-3) 

n Surl\ctants X - - - - - - - mg/I. lewd - - -
o Alummwn, Total 

X - - - - - - - mg/I. kg/d - - --
1{7429-90-S) 

p Banum Total 
X - - - - - - - mg,1., kg/d - - -(7440-39-3) 

q Boroo, Total (7-440-
X - - -- - - - - mg/L kg/d - - --

42-8) 

r Cobalt, Total (7440-
X - - - - - - - mg/I. kg/d - - -48-4) 

is. Iron, Tomi (7-439-
X - - - - - - - mg/1. kg/d - - -

89-6) 

~ Magncs1wn, 
X - - - - - - - mg/L kg/d - - -

!Total (7-439-9S-4) 

u Molybdenum, 
X - - - - - - - mg/L kg{d - - -

Totlll (7439-98-7) 

v.Man~ 
X - - - - - - - mg/L kg/d - - -Total (7439-96-S) 

w Tm, Total (7440-
X - - .. - - -- - mg/L qid - - -

31-S) 

x T1tm1um, 
X - - - - - - - mg/L kg/d - - -

Total (7440-32-6) 

EPA Form 3SI0-2C (8-90) Page V-2 



,,---. 
CONTINUED FROM P1' 

I~•~• v "v~o,_~\'""I')' "'-"'' "''"' • UI ru.m 'I 

------- -
PART C • lfyo,, an a -U"/ 1adt1111J' 1111d thh oulfall CAtlllu pn,ceu wutewattt, rd..- tu Table 2,,.2 ln !he lmtra<:tloa1 to detumiao wlrlell of tile GCIMS l'ractioaJ :,oa 1111111 1e1t for. Mark "X" In collllllll 2..., for Ill ■-ell GC/MS fracliens that ■pply to yo1U" llldmt,..,- ud for 
ALL lode llldak, cy■nhlet, ■ 114 loll! plleDol,. lfyoa ■re aot reqllired to m-1< colama 2..., (....,,d"'J' lndllllries, - "1llkfflller ot11f■As, and ■...-.quittd GC/MS fr■ct■o ■s), M■rk "X" In colu11111 2-b for e.dl pollullat y .. know or baN ,._,_ to bellcY• u presc■t. Mark 
"X" 111 coiuma l-e f'or t■ch pllllataat y,. bdJen b ab■en1. If:,,,■ aui< cona. la for ■■y ~ )'DU ■1■st pnY1do Ou, nmlts ef Ill lcul uo u■lym for tbat pol]IIWII. rr,..,. mark collDIID 211 for ""1 pollataat, you mml proTido tloo ttllllll of ■t leut OH analysl■ for !bot 
peh191 If :,,,a know or baYt ......., lo bdleYe ,t w,11 bo dl■clL■ rpd la tollC<lltr4bom of' ID ppb or )ll"tllcr. If,,,.. ■Jarlt col.... Ill for ■crelda, acryloaltrlle, 1,4 dlnltreploenl, or l-mothyi-4, 6 dlllll:ropb,■-I. :,n ■1111t provide the ,...alt, ..r lit leut oae ■n■lyalo for tad, er lbne 
pollat.HIJ wblch 1"" know or b■N rouon lo bollove tlaat ,oa dlsdiarp la CflCO!ratias ol 1811 ppb or greator. Otberw!A, for pollut■nb for wblcb :,oa m■rk colu■ID lb, 1°" 1-■■t oltbor lllhall 11 hat..,. imal,-,b or bridly descrlbo tlu, renons 1ft pollat■nt I■ upccted to be 
" Nola dill! 11, .... ■tt 7,.,... to 11111 ..,...., .-., ......,.. oocll c■ ...run,,_ r-..we one IAhlo /all 7 ,,_,.1 fnr each 011tf■ll. See (utnoct,ou for ad.t1""-1 detail, and ....,,i...Meul.l -- .. 

Part C. 

2.MARK 'X' 3.EFFLUENT 4. UNITS 5. INT AKE (o,Jtwnal) 

a MAXIMUMDAYVALUE 
b. MAXlMUM 30 DAY VALUE c LONGTERM AVG. VALUE a. LONO TERM AVG. 

I Pollutl!nl &Del CAS NO. b. C. (tf avaf/ab/d) (ff al'lniable) 
d No.OF 

II. VALUE b.NO. OF (If avulloblo ) ■. Testing Behavod Belloved CON~ b MASS Re,.:p.urnl Praent Aboent (ll (I) (2) ANALYSES 
ATION (I) (2) ANALYSES 

(I) CONCEmRA TION (2)MASS 
CONCENlRATION 

(2JMASS 
CONCEmRA TION MASS CONCHNlRATiqN MASS 

METALS, CYANIDE, AND TOTAL PHENOLS 

IM Antmlcmy, Total X - - - - - - - mg/L kg/d -- - -(7440-36--0) 

12M Aneruc. TOW X - - - - - - - mg/L kg/d - - -
(7+40-38-2 

3M Be,yllum1, Toll! X - - - - - - - mg/L kg/d - -- -
(7440-41-7) 

4M Cadmnm,, Total X - - - - - - - mg/L kg/d - - --
(7440-43-9) 

5M Oiromnnn, X - - - - - - - mg/L kg/d - -- -
!Total (7440-4 7-3) 

6M Copper, Total X - - - - - - -· mg/L kg/d - - -
(7440-.50-8) 

7M Load, Total X - - - - - - - mg/L kg/d - - -
(7439-92-1) 

8M Morauy, Total X - -- - - - - - mg/L kg/d - - -
(7439-97-6) 

9M Nlclcel, Tot■l X - - - - .. - - mg/L kg/d - - --
(7440-02-0) 

I OM Selemam, X - - - - - - - mg/L kg/d - -- -
Total {7782-49-2) 

11 M snvcr, Total X - - - - - - - mg/L kg/d -- - -
(7440-22-4 

12M Thollhw, X - - - -- - - - mg/L kg/d - - -
Tot■! (7440-28-0) 

I 3M Zmc, Total X - - - - - - - mg/L kg/d -- - -
(7440-66-6) 

l-4M Cy■mde, X - - .. - - - - mg/L kg/d -- - -
Total (57-12-5) 

ISM Pht:nols, X - - - - - - - mg/L kg/d - -- -
Tot■! 

DIOXIN 

2.3,7,8- !DESCRIBE RESULTS -
Tetr■cblorodibenzo..P X 
lholWl ( 1764-0 I -6) 

liPA Fann 35J0-2C (8-90) PAOEV-3 



CONTINUED FROM P~ V-3 ........... OUTFALL NO 013 
\ 

2.MARK 'X' 3. EFFLt 4. UNITS (specify if blank) 5 IN1 ,optranal) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DA y·· c LONO'IERMAVO. VALUE a. LONGTERM AVG. 

I. Pallutmtt 1111d CAS NO. (If 
a TOIIJna b Be!Jcv1XI 0, Belim:rl VALUE (Jf arodab/e) (,f =liable) d No.OF • VALUE b.NO.OF mm/able) 
Reqwred Present. A1-tt ANALYSES 

CONCENTRA b MASS (I) ANALYSES 
(l) CONCENTRATION 

(2) (l) (2) (ll (2) TION CONCENTRA1 
(2) 

MASS· CONCllNTRA TION MASS CONCENTRATION MASS ION 
MASS 

OC/MS FRACTION-VOLATILE COMPOUNDS 
IV. Aaoleln X - - - - - - - mg/L kg/d - - -

11107-()2-8) 

2V. Acrylooitnlc X - - - - - - - mg/L kgld - - -
1007-13-1) 

3V. Bcnzcnc X - - - - -
1171-43-2) 

- - mgtL kg/d - - -

4V B11 (C111oromethyl) Not Reqmred Not Requlred Nol Rcqwred 
Etbcr(S42-88-I) 

5V. Brootofonn X - - - - - - - mg/L kg/d - - -
1(75-25-2) 
6V Carbon 
Tetrachloride X - - - .. - - - mg/L kg/d - - -
1(56-23-5) 

7Y Cblorobenzenc X - - .. - - - - mg/L kg/d - - -
1008-90-7) 

8V. Chlorodtbromomcthaoe X - - - - - - - mgtL kg/d - - -
I ( I 24-48-1) 

9V. Cbloroetbane X - - - - - - - mg/L kg/d - - -
75-00-3) 
I OV 2-Chloroethyl\'Ul}'l 
Ether X - - - - .. - - mgtL lqvd - - -
In 10-75-Sl 

I IV. Cblorofonn X - - - .. - - - mg/L kg/d - - -
1(67-{i6-3) 
12V. Dlcltlorobromome!hane 

X - - - - - .. - mg/L kg/d - - -1(7S-27-4) 
13 V. Dlchlorodl fluoromethane 

Nol Required Nol Rcqmrcd Not Rcqmred 1(75-71-8) 
I 4V I, 1-Dichloroethene 

X - - - - - - - mg/L kg/d - - -(75-34-3) 
I 5V 1,2-Dichlccoetha.oe 

X - - - - - - - mg/L kgld - - -1107-06-2) 
I 6V I, 1-Dicltloroctbylcoe 

X - - - - - - .. mg/L kg/d - - -(75-35-4) 

17V. I ,2-Dichloropropane X - - - - - - - mg/L kg/d - - -
(78-87-5) 

I 8V. 1.3-Dlchloropropyleoe X - - - - - - - mg/L kg/d - - -
(542-75-{i) 

19V Ethylbcnzene X - - - - - .. - mg/L kg/d - - -
(I 00-41-4) 

20V. Methyl X - - - - - - - mg/L kg/d - - -
Bronudc (7-4-83-9) 

21V Methyl 
Cblonde (74-87-3) 

X - - - - .. - - mill. kg/d - - -
PAOEV-4 



Olm'AU. NO. 013 
\ CONTINUED FROM PAOC-lJ -4 ~ 

2.MARK 'X' 3.EFFLUENT 4 UNITS ( veciiv lfblw1k) 5. INI'AKEl .ii) 

a MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VAWE c LONG TERM AVG. VALUE(// a. LONG TERM AVG 

I Pol1utaat ll!ld CAS NO (If 
• T1111m& 

b C (If arotlable ) availaWe) 
d No OP • VALUE 

b,NO.OP arai/abl,) Be!Jcved Believed CONCENlllA b MASS Re<¥rlred Present Abteot (2) (2) (2) ANALYSES 
TJON (l) l2J ANALYSES 

(1) CONCENIBATJON 
MASS 

( I J CONCl!NTJlA TJON 
MASS 

(I) CONCmmlA TION 
MASS CONCENlRATJON MASS 

iGclMS FRACTION· VOLATILE COMPOUNDS(CVlltull/ed) 

llV, Metbyteoe X .. - - - - - - mg/L kjl'd - .. -
Chlondc f75-09-2l 

123v 1.1,2,2-
IT etrachloroethane X - - - - - - - mg/L ki/d - - ~ 

1179-3-4-Sl 

24 V Tetraohloroethylene X - - - - - - - mg/L kg/d - - -
11127-18-4\ 

25V Toluene 
IIJ08-88-3l 

X - - - - - - - mi/1, kg/d - - -
26V 1,2-Traru-
Dx:hloroethyl= X - - - - - - - mll"I, kg/d - - -
11156-6().,;i 

TIY I. I, 1-TrichJoroctluno X .. - - - - .. - mg/L kgld - -
1'71-SS-6l 

28V 1 , 1,2-Tntbloroethane X - - - - - - - mi/L ka/d - - -
l/79-00-Sl 

129v Tncbloroethylene X - .. - - - - - mg/I., kg/d - - -
l/79-01-61 

JOY Trichlorofluoromet X - - - - .. - - mg/L kg/d - - -
lrn-69-41 

JJV, Vinyl Cblonde X - - - - - - - m&IL kgld - -
inS-Ol-41 

GC/MS FRACTION - ACID COMPOUNDS 

1 A. 2-0iloroii=ol X - - - - - .. - mg/L ka,'d - - -
1195-57-8) 

2A 2.4-Dkhloropienol 
11120-83-2'1 

X - - - - - - - mg/L kg/d - - -

JA 2.4-Dtmethylphm,ol X - - - - - .. - mi/L kg/d - - -
I, 105-67-91 

4A 4,6-DIIUlro-OCretol X - - - - .. - - mg/L kg/d - - .. 
534-52-ll 

SA. 2. "-Dirutroii=ol X - - - - - - - mg/L kjJ/d - - -1'51-28-51 

6A. 2-Nllroplenol X - - - - -
88-75-Sl 

- - mg/L kg/d - - -
7 A 4-Nitrophenol X - - - - - - - mg/L l:a/d - - -
100-02-71 

8A P-Chloro-MCrCIOI X - - - - - - - mg/L kgld - .. -
1159-50-71 

9A Pmuchloropbono! X - - - - - - - mi/L ka/d - - -
1187-86-S 

lOA Phenol X - - - - - - - mg/L kgld - - -
IOOS-95-21 
1 lA 2.4.6-TndJJoropbenol 

X - - - - - - - mg/L kjl'd - - -1188-05-2\ 

EPA Fonn JS10-2C (8-90) PAOEV-5 



CONTINUED FROM PAO"-l!-5 
OlrTFAIL NO. 013 -~ __.__ 

2 MARK 'X' 3. EFFLUENT 4. UNITS (opcc,Jy If blank) .5. INTAKE (OJ, ) 

I PolimDand CAS NO (If a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LUNG TERM A VO VALUE(if n. LONG TERM AVG 

b C (if avallabla ) aroilable) a VALUE avmW,lo) a TOll!ns Be!lend Behoved 
d No OP 

CONCENIRA 11 b MASS 
b NO OP 

Requmd Present AblCDI (I) (l) (1) (I) (2) ANALYSES 
ON (I) (l) ANALYSES 

CONCENTRATION MASS CONCENTRATION 
(2) MASS 

CONCENTRATION l>IASS CONCEmRATION MASS 

GC/MS FRACTION - BASE/NEI.ITRAL COMPOUNDS 

1 B Accn,phthcno (83-32-9) X - - -- - - - - mivl, kg/d - - -
lB Aconaphtyleoe (208-96-8) X - - - - - - - mg/L kg/d - - -
38 ADtlnoeno ( 120-12-7) X - - - - - - - mg/L kg/d - - -
48 iknzxlUlC (92-8'/•.1) X - - - - - - - mg/L kg/d - - -
58 Benzo (■) Anlbracene 

X - - - - - - - mivl, kg/d - - -IC.56-55-3) 

68 8enzo (1) Pyrcne 
X - - - - mg/L ka/d - - -(.50-32-8) - - -

7B 3,4-Benzofluorenthene 

K205-99-2J X - - - - - - - mg/L kg/d - - -
88, Bonzo (gin) Pcrylcno 
(191-24-2) X - - - - - - - mg/L kg/d - - -
98, Bcnzo (k) Fluoranthene (207-

X mg/L kgld 08-9) - - - - - - - - - -
I OB Bis (2-0tloroethoxy) 

Methane (111-91- X - - - - - - - mafL kg/d - - -
I) 

1 IB Bts (2-Chloroethyl) Ether 
(111-44-4) X - - - - - - - mg/L kg/d - - -
128 Bts (2-Chlorouopropyl) 

X mivl, kl!l'd Ether (I 02-80-1) - - - - - - - - - -
13B Bts (2-Ethylhaxyl) Ph!halate 

X - - - - - - - mg/L kgld - - -(117-81-7) 

148 4-Bromophenyl Phonyl Ether 
X mg/L kg/d (101-55-3) - - - - - - - - - -

I .58 Butyl Benzyl Phthalate (85-
X - - - - - - - mg/L !<wd - - -68-7) 

I 613, 2-Chloronaph!hmono (91-58-
X 7) - - - - - - - mg/L kg/d - - -

17B 4-Chloropheoyl Phenyl Ethor 
(7005-72-3) X - - - - - - - mg/L kgld - - -
188 Cbryscoe(2l8-0l-9) 

X - - - - - - - mg/L kg/d - - -
198 D,boozo(a,h)Anlhraa:w, 
(53-70-3) X - - - - - - - mg/L kg/d - - -
20B. 1,2-Dlchlorobo.-io (95-.50-
I) X - - - - - - - mg/L k&/d - - -
2 IB 1 .3-Di-chlorobenzcno (541-

X mafL ks/d 73-1) - - - - - - - - - -

EPA FOITD 35l0-2C (8-90) PAOEV-6 



CONTINUED FROM PAP'-"--6 ----.. jOlITFALL NO 013 --, 
2. MARK'?{' 3.EFFLUENT 4. UNITS ( lJCCl!v ifbla11k) 5. INTAKE (Of'/ 

b. MAXIMUM 30DAY VALUE o. LONG TERM A VG. Y ALUE a. LONO TERM A VO. I Pollutant and CAS NO (T/ b a. MAXIMUM DAY VALUE 
(If cr,af/able) nr amt/ab/~ d No. OF • VAL1"' b NO OP I Testhla 0~ 

CONCl!NTRA b.MASS ""'1flab/•) &!Javed 
ANALYSES (1) (2) ANALYSES lloquued Aboc:nt (2) (1) (2) (2) 

TION l'rO$Clll (1) CONCENTRATION 
MASS CONCENTRATION MASS 

(1) CONCl!NTRATION 
MASS CONCfilITRA TION MASS 

OC/MS FRACTION - BASE/NEUTRAL COMPOUNDS (contioued) 

228 1,4-Dichlorobenzfflo (I 06-
X - - - - - - - mg/L "i!ld - .. -46-7) 

23B 3.)-Dlchlaobenzldmo (91-

94-1) X - - - - - - - mwI, kwd - - -
24B O,othyl ~ (84-66- X - - - .. - - - mg/L k&'d - - -21 

25B Dnnothyl Phthalate ( 13 I -
X - - - - -11-3\ - - mg/L lewd - - -

26B O!-N-Butyl Plrthalate (84-

74-2) X - - - - - - - mg/L ka/d - - -
27B 2.4-Du11trotoluene ( 121-14 

X - - - - - - - mg/L lcg/d - - -12) 
288. 2.6-Dmllrotoluene (606-20 

X - - - .. - - - mg/L kg/d - - -12) 

129B 0,-N-Octyt Phtmlato ( 117-
X - - - - - - - mg/L ki"d - - -84-0) 

JOB 1,2-Diphcnylhydrumo (a., 
X - - .. - - - mg/L kg.Id - - -, l/ 122-«,. 7l -

3 IB Flacnothm,o (206-44-0) X - - - mg/L kg/d >--

328. FJuorcno (86-73-7) X - - mRIL kg/d 

33B Hc:w:blorobenzmc (118-
X - - - - - - - mg/L lqvd - - -74-ll 

34B Hoxachlorobutawcno (87-
X - - - - -l""--1\ - - mg/L kgld - - >--

JIB. 
H~opa,tadienc (77- X - - - - - - - mjj/L q/d - - -
47-4) 

36B HOXIIChlorootham (67-n- X - - - - mg/L kg.Id -
378 lndmo (/,],J-cr/) Pyrooo 

X - - - - - mjj/1. kg/d - - -- -(193-39-5) 

38B Isophorono (78-59-1 ) X - - - - - - - mg/L kg/d - - -
398 Naphthaleno (91-20-3) X - - - - - - - mg/L kg/d - - -
40B Nllrllbeozene (98-95-3) X - - - - - - - ms/L kgld - - -
'4 I B N-N1trol0dtmethyl1111rno 

X - - - - - - mg/L ka/d - - -62-75-9) -
428 N-Nrtrosom- N-
Propylammo (621-64-7) X - - - - - - - mg/1 kg/d - - -
EPA FOIDl 3.510-2C (8-90) PAOEV-7 



OUTFALL NO. 013 --... CONTINUED FROM P.A= V-7 --. 
2.MARK'X' 3 EFFLUENT 4. UNITS ( vectfy tf blmtlc) 5.INTAK. Iona/) 

I. PollU18111 and CAS NO (If a MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONG TERM A VO. VALUE a. LONG TERM A VG. 

e. Testii,g 
b 

o. Behaved (1( available) (1( amdablc) d No.OF 
.. 

VAWE b,NO OF arm/ab/•) Belloved CONCENTRA b MASS 
Required 

Pi=ot 
Absent (I) (2) (I) (2) (I) (2) ANALYSES 

TJON (I) (2) ANALYSES 
CONCENTilA TION MASS CONCENTRATION MASS CONC'ENTitA TION MASS CONCENTRATION MASS 

OC/MS FRACTION - BASE/Nhl.JTRAL COMPOUNDS (continued) 

43B N-
N1trosod!pbenylamme X - - - - - - - mg/L kg/d - - -
(86-3-0-6 l 

44B. Pbcnanthrcne X - - - - - - - mg/L kg/d - - -
(85-01-8) 

45B Pyrene X - - - - - - - mg/L kgld -- - -
(129-00-0 

46B 1,2,4-Trlchlorobenzcne X - - - - - - - mglL kg/d - - --
1020-82-1) 

OCJMS FRACTION - PESTICIDES 
IP Aldnn 

X mg/L kg/d 
<309-00-21 - - - - - - - - - -
2P a-BHC 

X mg/L kg/d (319-84-61 - - - - - - - - - -
3P.~HC 

X - - - -- - - - mg/L kg/d - - -!(319-85-71 
4P. y-BHC 

X - - - - - - - mg/L kg/d - - -(58-89-9) 
5P 6-BHC 

X mg/L ki/d (319-86-81 - - - - - - - - - --

6P Chlordane X - - - -- - - - mg/L kgld - - -
!(57-74-9) 
7P 4.4'-DDT 

X mg/L kg/d 
(S0-29-3) - -- - - - - - - - -
BP. 4,4'-DDE 

X - - - - - - - mg/L kg.Id - - -(72-55-9) 
9P 4,4'-DDD 

X - - - - - mg/1. kgld - - -<12-54-8) - -
!OP Dleldrm 

X mg/1. ki/d (60-57-1\ - - - - - - - - - -
I IP. a-Enosulfim 

X mg/L kifd fllS-29-7) - - - - - - - - - -
12P. fl-Endosulllm 

X - -- - - - - - mg/L kg/d - - -'I 15-29-7) 
13P Endosulfan 
Sulfate X - - - - - - - mg/L kgld - - -
(I 031-07-8) 
14P Endrm 

X mg/1. kgld 
(72-20-8 - - - - - - - - - -
Aldehyde 
'7421-93-4) 

X - - - - - - - mg/1. kgld - -- -
16P Hcptachlor 

X - - - - - - - mg/L kgld - - -1(76-44-8 
EPA Form 3510-2C (&-90) PAOEV-8 



-----
OUTFALL NO 013 

\ _,,--. 
EPA I.D. NUMBER (copy from Item I ofFoma I) '!891114 

CONTINUED FROM~ v-s 
'2. MARK'X' 3.EFFLUENT 4. UNITS (,.,,,.,,m(fblank) 5. INTAKE (ODtional) 

I . PolltitmU and 
a MAXIMUM DAY VALUE 

b. MAXIMUM 30 DAY VALUE 'if c WNO TERM AVG. VALUE(rf 
a. LONG TERM A VG. VALUE CASNO.(1/ a. Teotmg 

b C 
awn/able) amilabla) d No. OF a. 

b NO.OF Believed Bcl!ovcd CONCHNTRA b MASS {11-aJ/ab/e) Required 
"'- Absent (I) (2) (2) (2) ANALYSES 

TJON (I) (2) ANALYSHS 

CONCENTRA TJON MASS 
(I) CONCENTRA TJON 

MASS 
(I) CONCENTRATION 

MASS CONCENTRATION MASS 

OC/MS FRACTION - PESTICIDES (cootmwd} 
117P. llcptachlor 
Epoxldo X - - - - - - - mg/L ki/d - - -
111024-57-3 l 
ISP. PCB-1242 

X mg.IL kg.Id - - -1153469-21-91 - - - - - - -
19P. l'CB-1254 

X mg.IL kgld -(11097-69-ll - - - - - - - - -
20P PCB-1221 

X mg.IL kgld - - -1111104-28-21 - - - - - - -
21P PCB-1232 

X lrt 1131-16-51 - - - - - - - mglt kg/d - - -
22P PCB-1248 

X Ir 12672-29-61 - - - - .. - - mg.IL kgld - - -
23P PCB-1260 

X mg.IL kgld -Ill I 096-82-5\ - - .. - - - - - --
24P PCB-1016 

X mg.IL kg{d -1112674-1 l-2\ - - - - - - - - -
25P T~benc 

X - - - - - .. - mg.IL kgld - - -ltSOOl-35-2\ 

EPA Fonn 3510-2C (8-90) Page V-9 



PLEASE PRINT OR ~E IN THE UNSI IADED AREAS ONLY You may report some or all of this information 
on separate sheets ( 111 .mne format) Instead of completing these pages. 
SEE INSTRUCTION~ 

EPA ID NUMBER (copy from Item I ofFonn I) 
110001891114 

r-------------------' 
I OUTFALL NO 016 

V. INTAKE AND EFFLUENT CHARACTERISTICS continued from ! . - ' 
PART A-You must provide the results of at least one enalysis for every pollutant In this table. Complete one table for each outfhll See lmtructlOlli for add11lonal detalls 

I. Pollutnnt 

a Biolog1CBI Oxygen Demand (BOD) 

b. Chemical Oxygen Demand (COD) 

c. Total Organic Carbon (I'OC) 

d Total Suspended Solids (TSSJ 

e Ammonia (as N) 

f Flow 

g. Temperature (1r,t111r) 

h Temperature (s11111111u) 

i pH 

a. MAXIMUM DAY VALUE 

(I} 
CONCENTRATION 

VALUE 
5 24 

VALUE 

VALUE 

(2) 
MASS 

2. EFFLUENT 
1,_ MAXIMUM 30 DAY VALUE 

(lfarai/ah/1) 

(I) (2) 
CONCEl'ITRATION MASS 

VALUE 

VALUE 

VALUE 

MINIMUM MAXIMUM MINIMUM MAXIMUM 

c. LONG TERM A VO. VALUE 
(If al'ailal•J 

(I) (2) 
CONCENl'RATION MASS 

VALUE 
437 

VALUE 

VALUE 

·---

' 

d No Of 
ANALYSES 

3 

3. UNITS (specify if blank) 

a 
b.MASS CONCENTRATION 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

MGD 

"C 

•c 

STANDARD UNITS 

4. INT AKE (optlo11al) 

IL LONG TERM A VO VALUE 
b NO.OF 

(I) (2) ANALYSES 
CONCENI'RATION MASS 

VALUE 

VALUE 

VALUE 

---------, 
I I 
I I 

- • - - I 

PART B- Marie Mx~ m column 2-a for each pollutant you know or hove reason lo believe IJ present Mark uX" in column 2-b for each pollutant you believe lo be absent If you murk column 2a for llII)' pollutont which Is limited either directly, or 
indirectly but expressly, in W1 effluent limitations guideline, you must provide the results ofat least one analysis for that pollu!Wlt For other pollu!Wlts for which you mark column 2a, you must provide quantitative dotn or W1 explanation of their 
presence m your discharge Complete one table for each outfltlJ. See the lnstructiorn for addillolllll details Wld requirements 

I. Pollutant and 
CAS NO. (If 
(1\'0lfable) 

a Bromide 
24959-67-9 

b. Chlonnc, Total 
Residual 

c Color 

d Fecal Coliform 

e Fluonde 
16984-48-8 

f. Nitrate - Nitnte 
mN 

2.MARK 'X' 3. EFFLUENT 4. UNITS (specify if blank) 
b O MAXIMUM DAY VALUE b. MAXIMUM 30 DAY V ALU!! (if c. LONG TERM AVG VALUE (1f 
· c Bcl:-cd m-atlabl• availalo d. N 0° 

Believed AL~I 1--------.----------"--'-"-'r ....... ----+----__,;....c.c~'------1 0 C IL 
Present = (I) (2) (I) (2) (I) (2) ANALYSES CONCENTRATION 

CONCENJ'RATION MASS CONCl!NrRATION MASS CONCEm'RATION MASS 

b.MASS 

X mg/L kg/d 

X mg/L kg/d 

X NTU 

X COUIOOml 

X mg/L kg/d 

X mg/L kg/d 

EPA Form 3510-2C (8-90) Page V-1 

5. INTAKE (optional) 

11-LONGTERMAVO VALUE 

(I) 
CONCENTRATION 

(2) 
MASS 

b.NO OF 
ANALYSES 



OUTFALL NO. 016 -ITEM V-B CONTINUE,,_ -, -._ 
.MARK 'X' 3. EFFLUENT 4. UNITS (:,p«lfy if blank) 5. INTAKE (opliona, 

b, MAXIMUM 30 DAY V ALUB c LONG TERM A VO VALUE d No.OP a 
I. Pollutmt and CAS a MAXIMUM DAY V ALU!! CONC'ENTRA b MASS a. LONG TERM AVG V ALUB .. b ((/mu//ab/a) (tf mallabh) ANALYSES b,NO 01' NO. (if ava1lablt) Behoved BdlcYed TJON 

Pr=nt Absent (I) (I) (I) (I) (2) ANALYSES 

CONCENTRATION 
(2) MASS CONCl!NTRA TlON 

(2) MASS 
CONCENTRATION 

(2)MASS 
CONCENTRATION MASS 

0C/MS FRACTION 

g NitroFJ, Total X - - - - - - - mg/L kg/d - - -
IOmmlc fas NJ 

X - - - - - - 1 mg/L kg/d - - -h. Oil & Grease 

t PhOlpbonu (as PJ, X - - - - - - - mg/L kg/d - - -
Tola! (7723-14-0) 

li. Radioactivity 

(!)Alpha X - - - - - - - pCi/1.. - - - -

(2) Beta X - - - - - - - pCI/L - - - -

(3) Radtmn, Totnl X - - - - - - - pCi/1.. - - - -
(4) Radnnn 226, Total X - - - - - - - pCLIL - - - -
k. Sulfate (as SO,) 

X - - - - - - - mg/L kg/d - - -
(14808-79-8) 

I. Sulfide (as S) X - - - - - - - mwl, kg/d - - -
m. Sulfite (u ~) 

X - - - - - - - mg/L kg/d - - -
(14265-45-3) 

n Surfactants X - - - - - - - mg/L kg/d - - -
o. Alummum, Total 

X - - - - - - - mg/L kg/d - - -
(7429-90--5) 

p Barium Tola! 
X - - - - - - - mg/L ka/d - - -

(7440-39-3) 

q Boron, Total (7 440-
X - - - - - - - mg/L kg/d - - . 

42-8) 

r. Cobell. Total (7440-
X - .. - - - - .. mg/L kg/d - - -

48-4) 

s Iroo, Total (7439-
X - - - - - - - mg/L kg/d - - -

89-6) 

t Magneshmt, 
X - - - - - - - mg/L kg/d - - -Tolal (7439-9:S-4) 

u Molybdenum, 
X - - - - - .. - mg/L kg/d - - -

Total (7439-98-7) 

V. Manganese, 
X - - - - - - - ma,'L kg/d - - -Total (7439-96-S) 

w Tm. TOia! (7440-
X - - - - - - mg/L kg/d - - -

31-5) -
X Titanium, 

X - - - - - - - mg/L kg/d - - -Tola! (7440-32-6) 

EPA FOflll 3510-2C (8-90) Page V-2 



--CONTINUED FROM Pft' 

I c.,-,., u numoor,. \Copy ,rom nmn I o, rem, 1 / I JIJWl.,,,1114 rU l~ALL NU Ulb 

,......,, 

-

PART C. ff'you an • primory ladustry and lhb oll1f'lll coalDlru proca, wute1ntrr, rd"rr to Table lc-l In tho butnetioiu to ddermlne 1'h>ch or the GC/MS rracboAs yn IIIUJt test for, Mark "X" la comma 2-e for aD Rell GC/MS rnctloas !hot op ply to yov lnd1lnry ud ror 
ALL touc mdals, <1••1du, o.nd tetal phmoh. Ir}'Oll JlTI! l>O( required to m.ork coh,mn 2-• (1ecoadary lndastries, D011pro<es1 wl>ll...,.te,- oatfolll, •nd noarequlttd GC/MS rl'IICtlons), mork "X" ,a col-.. :Z..b ror each pollumot you Im- or hove reuon te bdlove II p.....,.., Mork 
"X" la ..,_., l-c for eK1o pollutnt yen believe II obtnit. Ir:,ot1 mork cal111DD lo for any poll■talll, yoa 1D111t pnvldo tho resalts of ol lcal - oul,si, ftr lhot polllllaat. Uyoa ""'"' coluaa lb ror llJ1}' pollataat, you mart prowlo Ibo .....it. of at 1eoJt - 1,wysls for I hat 
poll.WI If yo■ know or ban ,_.. to lnlieH It will be dbdui,aed In coace■lr■tloes or I~ ppb or crenm, If' yn ■-it colaiu lb ror acnlmn, a<:rylollltrllo, 2,4 dlnltreplle,,o~ • 2-m<fbyl..(, 6 dlnilropbenol, yoa 11111st provide the renlts of ol lmst one AMlyw for cacti of lllese 
polhrtmlJ wblcb ,oa know 1M' have ,_ .. lo believe !hat you dbch•~ la co,ocmtnitlom or 180 ppb or ,ve,,tor, Otlnnoisa, r... polluhlnll f lM' which JOI! ■■rlt col■mn lb, yo11 - eltba- ntbmlt Jtl ,_ ono •aJllylb or brldly deJcr1be ta .....,.u the pdutont II <>.pttted to be 
d!Jc,._......, NOk that then, are 7 ..,_ 111 this D11111 nlN,e review "'-'h cordl,Uy, Comnl,f,i OM toblo (1111 7 n• ... I for ,..cl, qtf'.on S.. ror •ddltlonol detalb •■d ......,....,,elll.l 
Part C. 

2. MARK 'X' 3. EFFLUENT , 4. UNITS 5. IN r AKE (opllol!a/ ) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY Y ALUE c. LONG 1ERM AVG. Y ALUE a. LONG TERM AVG. 

I Pollntnnt ond CAS NO. b C. (if tI\Yil/able) (If al'ailable) d.No.OF 
a. VALUE b.N0.01' (If a,m/abk) a. Tesllng 

Bell8vad Believed CONCENTR b.MASS 
Rcqorred 

Present Abtenl (I) (I) (2) ANALYSES 
ATION (I) (2) ANALYSES 

(I) CONCENIBATION (l)MASS 
CONCENTilATION 

(l)MASS 
CONCEmRATION MASS CONCENI'RATION MASS 

METALS, CY ANIDB. AND TOTAL PHENOLS 

IM Anbmony, Total X - - - - - - - mg/L kg/d - - -
(7«Q..36-0) 

2M Anernc, Totol X - - - - - - - mg/L kg/d - - -
(7440,-38-2 

3M B<ryl1ilm, Total X - .. - - - - .. mg/L kg/d - - -
(7440-41-7) 

4M Cadmrum, TOl.!1 X - - - - - - - mg/L kg/d - - -
(7440-43-9) 

SM Cliranlum. X - - - - - - - mg/L kg/d .. - -
Total (7440-47-3) 

6M Copper, Total X - - - - -
(7440-50-8) 

- - mg/L kg/d - - -

7M Lead, Total X - - .. - - - - mg/L kg/d - - -
(7439-92-1) 

8M. Mercwy, Total X - - - - - - - mg/L kg/d - - -
(7439-97-6) 

9M Nickel, TO!II X - .. - - - - - mg/L kg/d - - -
(7440-02--0) 

!OM Solcmum, X .. - - - .. - - mg/L kg/d - - .. 
!Total (7782~2) 

11 M Stlver, Total X - - - - - - - mg/L kg/d - - -
(7~'40-22-4 

12M Tballimi, X - - - - -
T otBI (7440-28--0) 

- - mg/L kg/d - - .. 

13M Zinc, TOIBl X - - - .. -
(7«o-66-6) 

- - mg/L kg/d - - -
14M Cyaruda, X - - - - - - - mg/L kg/d - - -
Total (S7-12-5) 

I SM Phonola, X - - - - -
Tolol 

- - mg/L kg/d - - -

DIOXIN 

2,3,7,8- I DESCRIBE RES UL TS -
rretrachlorodibenzo. P X 
D10Xl!l (1764-01-6) 

EPA f'onu 3SI0-2C (8-90) PAOEV-3 



OUTFALL NO 016 

------CONTINUED FROM P,._..,, V-3 ---- ' 2. MARK 'X' 3.EFFLL 4. UNITS (specifv if blank) 5. INI. ;optional) 

e MAXIMUMDAYVALUE 
b. MAXIMUM 30 DAY c. LONG TERM A VO. VALUE a. LONG TERM A VO. 

I. Pollutant and CAS NO (if 
a. TC51mg b. Beliovcd <:&ltcvcd 

VAI.UE(Ifavailahl<!) (If ava/lab/c) 
d. No OF 

a VALUE 
b NO OF m'rlllabl~) 

Raqimed Prctc,t Absent ANALYSES 
CONCENTRA b MASS (I) ANALYSES 

(l)CONCBNTRATION 
(2) (I) (2) (I) (2) TION CONCENTRAT 

(2) 

MASS CONCENTRATION MASS CONCllNTRA TION MASS ION MASS 

OC/MS FRACTION-VOLATILE COMPOUNDS 
IV. Acrolcm X - - - - -
(107-02-8) 

- - mg/L kg.Id - - -
2V Aaylomtnlc X - - - - - - - mg/L kg/d - - -
(107-13-1) 

3V Benzene X - - - - -
(71-43-2) 

- - mg/L kg/d - - -

4 V B11 (Chloromctbyl) Not Required Not Requlred Not Rcqwrcd 
Ether (S-42-88-1) 

5V. Branoform X - - - - - - - mg/L kg/d - - -
(75-25-2) 

6V.Carbon 
T elrllchlondc X - - - - - - - mg/L kg/d - - -
(56-23-5) 

7V Chlarobenzcru, X - - -- - - - - mg/I.. kg/d - - -
(108-90-7) 

8V. Chlorodlbromomc!hanc X - - - - - - - mg/L kg/d - - -
/124-48-ll 

9V. ChlCX'Oethanc X - - - -- - - - mg/L ki/d - - -(7S-00-3) 
I0V. 2-Cbloroctbylvinyl 
Ether X - - - - - - - mg/L kg/d - - --
'110-75-8) 

11 V Chloroform X - - - - - - - ma/L kg/d - - -
(67-66-3) 
I 2V. Dtchlorobromomcthane 

X mg/L kg/d 
'75-27-4) - - - - - - - - - --
13V Dichlorodttloorom etham 

Not Rcqwred Not Rcqufrcd Not Reqwred 175-71-8) 
14V l,l•Dlchlorocthanc 

X - - - - - - - mg/L kg/d - - -1(75-34-3) 
15V I ,2-D1chlorocthanc 

X - - - mg/L kgfd - - -'107-06-2) - - - -
16V. I , 1-JJIClllorocthylcne 

X -- - - - - - - mg/L kgid - - -1<75-35-41 

17V 1,2-Dichloropropane X - - - - - - - mg/L kifd - - -
1(78-87-5) 

I SV. 1,3-Dtcbloropropylene 
1(542-75-6) 

X - - - - - - - mg/L kg/d - - -

19V. Ethy !benzene X - - - - - - - mg/L kg/d - - -
1(100-41-4) 

20V. Melby! X - - - - - - - ma/L kg/d -· -- -
Bromide (7 4-83-9) 

21V Melby! X - - - - -- - - mg/L kg/d - - -
Cbloode <74-87-3) 
EPA Foon 3510-2C (8-90) PAOEV-4 



OUTFALL NO 016 -----, CONTINUED FROM PAOJl-.¥~-4 ----. 
i.MARK 'X' 3 EFFLUENT 4. UNITS (sper,:fiiriblank) 5 INTAKE(. d) 

a MAXIMUMDAYVALUE 
b. MAXIMUM 30 DAY VALUE c LONG TERM AYO. VALUE(t/ a LONG TERM A VO. 

I. Pollutant and CAS NO (If 
o. Testmg 

b C (if arailable ) awnlablc) 
d No OF • VALUE 

b.NO OF avrnlab/~) Bclloved Bcltond CONCENTRA b MASS 
Rc,p,!re<I AblCOI (I) CONCENTRA TI, 

(2) (2) (l) ANALYSES 
TION (1) (2) ANALYSHS 

l'rmelll (I) CONCENTRATION (1) CONC'llNlRATION 
MASS MASS MASS CONCE1'ITRA TION MASS 

GCIMS FRACTION - VOLATILE COMPOUNDS(C'tlllllmled) 

'11V Methylene X - - - - - - - mg/L kgld - - -Chlorldo 175-09-21 

23V. 1,1,2,2-
Tettachlorocthan X - - - - - - - mi/1 kwd - - -
'79-34-51 

24V, Tctrachloroetbyleoo X - - - - -
127-18-4) 

- - mg/L kg!d - - -

25V Toluene X .. - - - - - - mg/L ks,'d - - -
108-88-3) 

26V. 1,2-TrMS-
Dlcblorocthylcnc X - - - - - - - mg/L kg/d - - -
156-60-51 

27V. I, I, 1-Tnchlorocthmc X - - - - - - - mg/L kg/d - - -
171-5~1 

128v, I, 1,2-Trlchlorocthane X - - - - - - - mafL kgld - - -
79-00-5) 

29V Tnchloroethylene X - .. - - - - - mg/L kg/d - - -
;,79-01-61 

30V Tnchlorolluoromcthanc X - - - - - - - m!Jl'L kgld - - ~ 

75-69-4) 

31 V V 111)11 Chloride X - - - - - - - ma/L kgld - - '-
175-01-41 

OC/MS FRACTION - ACID COMPOUNDS 

I A 2-0uorophenol X - - - - - - - mg/L kgld - - -
1195-57-8) 

2A 2,4-Dkhlorophcnol X - - - - - - - mg/L kgld - - ,_ 
11120-83-2) 

3A 2,4-Dunethyli:i>cnoJ X - - - - - - - mi/1 kafd - - -
11105-67-9) 

4A 4,6-Dmitro-Oercsol X - - - - - - - mg/L kg/d - - -
11534-52-1\ 

SA 2,4-Dmilrophcnol X - - - - - - - mg/L kw'd - .. ,_ 
1151-28-5) 

6A 2-Nrtropl,enol X - - - - - - - mg/L kg/d .. - '-
1188-75-51 

7 A 4-NllrOpbenol X - - - - - - - mg/L kg/d - - ~ 

100-02-71 

BA P-Chlao-MC,-,1 
~59-50-7\ 

X - - .. - - - - mwL kald - .. -
~A Peotachlorophaool X - - - - - - .. mg/L kgld - - -
'87-86-5 

IOA Pbmol 
'II08-9S-2l 

X - - - - - - - mafL ki,'d - - .. 

I IA 2,4,6-Trlchloropbeool X - - - - - - - mg/L kg/d - - -88--05-2) 

EPA Fonn 35l0-2C (8-90) PAGE V-5 



CONTINUED FROM PA\J"-l'.-5 ----.., OUTFALL NO 016 
\ 

2.MARK 'X' 3.EFFLUENT 4. UNITS (3f)eCJ/y ,fblank) 5. INrAKE (at, ) 

I Pollutant and CAS NO. (If a_ lvlAXIMUM DAY VALUE 
b. MAA1MUM 30 DAY VALUE c. LUNG TERM A VO VALUE((( a_ LONG TERM AVG. 

b C (If ai'tJ/lable) ai'ailabl,;) a VALUE avatlablo) a. Testing 
Belloved Belloved 

d No OF CONCENIRATI b MASS b NO OF 
Required Preseat Absent (I) (2) (I) (I) (2) ANALYSES 

ON (I) (2) ANALYSES 

CONCENlllATION MASS CONCENTRATION 
(2) MASS 

CONCENTilA TION MASS CONC!!NTRA TION MASS 

GC/MS FRACTION - BASE/NEUTRAL COMPOUNDS 
I B Acemphthenc (1!3-32-9) X - - - - - - - mg/L kgld - - -
2B A=aphtylene (208-96-11) X - - - - - - - mg/L kgld - - -
3B Anthmcene ( 120-12-7) X - - - - - - - mg/L kg/d - - -
4B Bawdma (92-87-5) X - - - - - - - mg/L kg/d - - -
SB Benm (a) Anlhracene 

X - - - - - - - mg/L kg/d - - -1(56-55-3) 
6B Bemo (a) Pyrenc 

X - - - - - - - mg/L ka/d - - -(50-32-8) 

7B 3,4-Bcm:olluormrthe 
X mg/L 4/d (205-99-2) - - - - - - - - - -

BB Bemo (glu) Pe,ylene 
(191-2+2) X - - - - - - - mg/L kg/d - - -
98. Benzo (le) F1ooranlheno (207-

X - - mg/L kg/d -08-9) - - - - - - -
1 OB. Bis (2-Chloroethoxy) 
Methane (111-91- X - - -- - - - - ma,'L kg/d - - -
1) 

11 B. B .. (2-Chloroethyl) Ether 
(111-4-4-4) X - - - - - - - mg/L kg/d - - -
l 2B B11 (2-0ilocoisopropyl) 

X ma,'L kg/d Ether ( I 02-80-1) - - - - - - - - - -
I JB, BIS (2-Ethylbe'Cyl) Pbtbala!c 

X - - - - - - - mg/L kg/d - - -(I 17-81-7) 

14B 4-Bromophooyl!'hmyl Ethor 
X mg/L lewd -(101-55-3) - - - - - - - - -

I SB. Butyl Bonzyl Phlhalate (85-
X - - - - - - - mg/L kg/d - - --68-7) 

16B 2-Chloronaphtlalenc (91-58-
X ma,'L kg/d 7) - - - - - - - - - -

178 4-Cblorophcnyl Phenyl Ether 
(7005-72-3) X - - - - - - - ma,'L kg/d - - -
18B Chryscne (218-01-9) 

X - - - - - - - ma,'L kiJ'd - - --
19B Dtbcnzo ( a,h) Antbraceno 
'53-70-3) X - - - - - - - ma,'L kg/d - - -
20B 1.2-Dtcltlocobenzene (95-10-

ma,'L kg/d 1) X - - -- - - - - - - -

21B l ,J-Di-diloroben=u, (541-
X mglL ka,'d 73-1) - - - - - - - - - ,_ 

EPA Foon 35 I 0-2C (8-90) PAGEV-6 



OUTFALL NO 016 
~ CONTINUED FROM PA_(",J:...ll-6 ------, 

2 MARK'X' 3.EFFLUENT 4. UNITS (m,cw ,JWanA:) 5. INTAKE(op. I 

b MAXIMUM30DAYVALUE ·.., LONG TERM AVG. VALUE a. LONG 1ERM A VO. I Pollutant ond CAS NO (ff b a MAXIMUMDAYVALUE 
(1fa>'arlablt) (ifamllah/e) d No OP • VALUE b NO OF I Testini! C Behovcc 

C'ONCENTilA b MASS amr/a/Jle) Behoved 
ANALYSES (I) (2) ANALYSES Requued Abteat (l) (I) (l) (2) TION Present (I) CONCENTRATION 

MASS CONCl!NTRA TION MASS 
(I) CONCENTRATION 

MASS CONCENTRATION MASS 

OCIMS FRACTION. BASEINElITRAL COMPOUNDS (contlm-11 
22B 1.4-Dtchlorobcnzcno ( I 06- X - - .. - - - - mg/L kgld - - -lu._7\ 

23B 3,3-Dlchlorobenmlme (91-
114-1) X - - - - -- - .. mg/L ka/d - - -
24B Diethyl Plabalate (~ 
121 

X - -- - - - - - mg/L kg/d - .. -
25B Dunethyl P!Jd,ejote ( 131 - X -- - - - .. - - mg/L ki/d - -- -11-" 
268 Di-N-Butyl Pblb.Jatc (84-
74-2) X - - - - - - - mg/L kil"d .. - -

2713 2.4-Dinitrotolueno (121-14 
X - - - - --2) - - mg/L kg/d - - -

2813 2.6-Duutrotol= (606-20 
X - - - - -2) - - mg/L kg/d .. - -

29B Di-N-Octyl Phthalalc ( 117-
X - - - - -84-0) - - mg/L kgld - - -

30B 1,2-Dtpbcoylhydraz/ne ( a.< 
X - - - - - - - rng/L kgld .. - I-

/122-""-TI 

31 B FlucnmJmne (206-44-0) X - - mg/L kg/d -
328 Fluoccno (86-73-7) X - - - mail, ksld - -
33B Hcxaahlorobenzen ( 1 18-

X - - - - - - - ma/L k¥ld - - -r74-Jl 
34B HBX8cblorobu!adlcru, (87- X - - -- - - - - mg/L ksfd -- - -1=31 
358 

k¥ld Henohloroeyclopentad, en - X - - - - - - - mg/L - - -
147-4) 

368 HaXIIOhl~ (67-72- X - - - - -- - ma/L ki!/d - -
37B lndmo (/ ,2, J..cd) Pyrene 

X - - - - - - - mg/L kg/d - - -(193-39-5) 

388 uophorono (78-59-1) X - - - - - - - mg/L ki"d - - -
398 Napblhalene (91 -20-3) X - - - - - - - mg/L ksfd - - -
40B Nrtrobeo:=e (98-95-3) X - - - - - - mg/L kg/d - - -
4 IB N-Nllr0$0dnnethylamlne 

X - - - - - - - mg/L kg/d - - -(62-75-9) 

428 N-Nttrotodl- N-
X - - - - - mg/L kg/d -- - --Propyuml!Wl (621-oC-7J - -

EPA Fonn 35l0-2C (8-90) PAOEV-7 



CONTINUED FROM P~ V-7 ~ 
OUTFALL NO. 016 

----2. MARK.'X' 3 EFFLUENT 4. UNlTS (SptClfv if blanlc) 5.INTA!<. Ilona/) 

I Pollutant and CAS NO. (If b a MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE c LONG 1ERM A VG VALUE a LONG fERM A VG 

a. Tcst!ng c. Believed ( If C1"'11/ab/e ) (,f ava,/ah/e) d No. OP 
a 

VALUE b NO.OF am,labl•) BclIOVed CONCENTRA b MASS 
Rcqwrcd 

Prcscol 
Absent (I) (2) (!) (2) (I) (2) ANALYSES 

TION (I) (2) ANALYSES 
CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS 

QC/MS FRACTION - BASFJNElITRAL COMPOUNDS (continuod) 

43B N-
N1trosodiphenylamme X - - - - - - - mg/L kg/d - - -
1(86-30-6) 

44B Pherumthrene X -- - - - -
1(85-01-8) 

- -- mg/L kg/d - - -

45B. Pyrene X - - - - - - - mg/L kg/d - - -
lo 29-00--0 

46B. 1,2,-4-Tnchlorobenzene X - - - - - -- - lllg/1.. kg/d - - -
1(120-82-1) 

OC/MS FRACTION - PESTICIDES 
IP Aldnn 

X mg/I.. kg/d 
1309-00-2) -- - - - - - - -- - -
2P. a-BHC 

X mg/L kg/d 
1(319-84-6) - - - - -- - - - - -
3P. [l-BHC 

X - - - - - - - mg/L kg/d - - -'319-85-7) 
4P 7-BHC 

X - - - - - - - mg/I.. kg/d - -- -l(SS-89-9) 
SP. a-BHC 

X mg/L kg/d 
'319-36-8) - - - - - - - - - -
6P. Chlordane X - - - - - - - mwt- kgld - - --
1(57-74-9) 
7P. 4,4'-DDT 

X ma/1- kg.Id 
l(S0-29-3) - - - - - - - - - --
SP 4,4'-DDE 

X - - - - - - - mg/L kgld - - -'72-55-9) 
9P 4,4'-DDD 

X - - - - - - mg/L kg/d - - -1<72-54-8) -
!OP. Dteldnn 

X mg/L kg/d 
1(60-57-1) - - - - - - -- - - -
I IP. a-Enomlfan 

X mg/L kg/d 
l(l lS-29-7) - - - - - - - - - -
12P. fl-Endorulfan 

X - - - - - - - ma/1- kgld - - -In IS-29-7l 
13P. Endolulfan 
Snlfale X -- - - - - - - mg/L kg/d - - -
1(1031--07-8) 
14P. Endrin 

X - - mg/L kg/d - - -(72-20-8 - - - - -
Aldehyde X - - - - - - - mg.IL kg/d - - -
(7421-93-4) 
16P. Heplacblor 

X - -- - - - - - mg/I.. kg/d - - -1(76-44-8 

EPA Form 3510-2C (8-90) PAOEV-8 



OUTFALL NO 016 
\ ----- EPA ID. NUMBER (copy from Item I of Form I) ---------1891114 

' CONTINUED FROM I V-8 

2.MARK'X' 3.EFFLUENT 4 UN1TS (s~cm• if blank) 5. INTAKE (optional) 

I. Pollutant and 
a MAXIMUM DAY VALUE 

b. MAXIMUM 30 DAY VALUE 'if c. LONO TERM AYO. V ALUE(lf 
a.LONGTERMAVO. VALUI CASNO.(If a. Tostmg 

b C 
avaflable) available) d. No OF a 

Bchc-.'Cd Bcl1cved CONCl!NTRA b MASS 
b NO.OF 

m"a(/ab/•) Reqwred 
"'- Absent (I) (2) (2) (2) ANALYSES 

TION (I) (2) ANALYSES 

CONCENTRATION MASS 
(I) CONCBNTRA TION 

MASS 
(l)CONCENTRATJON 

MASS CONCENTRATION MASS 

OC/MS FRACTION • PESTICIDES (co11llnwd} 
17P Hepc&ehlor 
Epoxlde X - - - - .. - - mg/L kgld - - t-

(1024-57-31 
ISP PCB-1242 

X mg/L kg.Id 
1(53-469-21-9) - - - - - - - - - -
19P PCB-1254 

X mg/L kg.Id 
'I I 097-69-1) - - - - - - - - - -
20P. PCB-1221 

X mg/L kgld 
'11104-28-2) - - - - - - - - - -
21P. PCB-1232 

X mg/L kgld 
'11131-16-51 - - - - - - - - - -
22P. PCB-1248 

X mg/L kg/d (12672-29-6) - - - - - - - - - -
23P. PCB-1260 

X mg/L kg/d '] 1096-82-5) - - - - - - - - - -
24P PCB-1016 

X mg/L kg/d 
'12674-11-2) - - - - - - - - - -
25P Tonphcne 

X - - - - - - - mg/L kg/d - - -I rsoo 1-35-21 

EPA Form 3510-2C (8-90) Page V-9 



PLEASE PRINT OR 1)(1!.E IN THE UNSHADED ARFAS ONLY. You may report some or all of this mfonnauon 
on separate sheets ( us · :une format) instead of completing these pages. 
SEE INSTRUCTION5 

EPA I.D. NUMBER (copy from Item I of Form I) 
110001891114 

r------------ --------------, 
OlITFALL NO. 020 

V INTAKE AND EFFLUENT CHARACTERISTICS continued from e 3 of Form 2-C ! - - - - - - - - ! 
PART A -You must provide the results of at lca!t one analysis for every pollutant m tins table. Complete one table for each outfall See imtructiom for addltional details 

I. Pollutant e. MAXIMUM DAY VALUE 

(I) 
CONCENI'RATION 

a. Biological Oxygen Demand (BOD) < 02 

b. Chem1C81 Oxygen Demand (COD) 203 

c Total Organic Carbon (TOC) 89 

cl. Tolal SU5J)endcd Solids (TSS) <l 

e Arnmorua (as NJ 014 

f. Flow 
VALUE 

05040 

g. Temperature (wmt•r) 
VALUE 

23.7 

h. T cmpcraturc (.nonnt8r ) VALUE 
27.9 

I pH 
MINIMUM 

7.0 

(2) 
MASS 

< 0.841 

85.328 

37 410 

< 4.203 

0 588 

MAXIMUM 
8.6 

2.EFFLUENT 
b. MAXIMUM 30 DAY VALUE (,j' 

""""ab/•) 
(1) CONCENTRATION 

VALUE 

VALUE 

VALUE 

MINIMUM 

(2) 
MASS 

MAXIMUM 

c. LONG TERM AVG. VALUE 
(if crrallale) 

(I) (2) 
CONCENTRATION MASS 

< l < 1.53 

VALUE 
0 1834 

VALUE 

VALUE 

,---
I 

' ' 
- - ' 

d. No.OF 
ANALYSES 

12 

72 

72 

3. UNITS (specify if blank) 

a. 
CONCENTRATI 

ON 

mg/1. 

mg/L 

mg/1. 

mg/I.. 

mg/1. 

MGD 

oc 

oc 

b.MASS 

kg/d 

kg/d 

kg/d 

kg/d 

kg/d 

STANDARD UNITS 

4. INTAKE (optional) 

a LONG TERM A VG. VALUE 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

b NO.OP 
ANALYSES 

l I 

i - - .. - ... -· - - - ---·- -- -- I 
PART B - Marie uX" in column 2-a for each pollutant you know or have reason to believe is present Mark "X" in colwnn 2-b for each pollutant you bohcve to be absent. If you mark column 2a for any pollutant which Is hunted either dlrectly, or 
indtrcctly but expressly, In an cffiuent llmita11ons guidelme, you must provide the resu1 ts of at least one analysis for that pollutant For other pollutants for which you mark cohllll!I 2a, you must JI'(Jvide qua nu !B11ve data or an explanation of their 
presence In your dlscharge. Complete one table for each outfall. Sec the instructions for ndditional details and requirements. 

2.MARK 'X' 
I. Pollutant and 
CAS NO. (If b. 

C Bcl,cvcd 
a MAXIMUM DAY VALUE 

avatlablt) Bcllcvcl 
Absent (I) (2) 

J>rc,!CQt 
CONCENTRATION MASS 

a Bromide 0 063 0.265 
24959-67-9 X 

b Chlorine, Total < 0.1 < 0 4203 
Rc:11dual X 

55 
c Color X 

X 
d Fecal Cohform 

e Fluonde 0219 0.921 
16984-48-8 X 

f Nitrate - Nitrite 068 2 858 
asN X 
EPA Form 3510-2C (8-90) 

3.EFFLUENT 
MAXIMUM30DAYVALUE(if c LONG TERM A VO VALUE (1f 

Cll'CliJabl• !!Vallale 
(2) (I) (2) 

(I) CONCENI'R.ATION 
MASS CONCDITRATION MASS 

< 0.1 < 0 15 

Page V-1 

d No.OF 
ANALYSES 

72 

4. UN ITS (specify If blank) 

B 

CONCENTRATI 
ON 

mg/L 

mg/1. 

PCU 

COUIOOml 

mg/1. 

mg/L 

b.MASS 

kg/d 

kg/d 

kg/d 

kg/d 

5. INTAKE (optional) 

• LONG TERM AVG VALUE 

(I) 
CONCENJ"RA TION 

(2) 
MASS 

b NO OF 
ANALYSES 



ITEM V-B CONTINUE"-
........_ OlITTALL NO 020 --... 

2 MARK 'X' 3.EFFLUENT 4 UNITS (specify lfbla11/c) 5. INTAKE (optional) 

b MAXIMUM JO DAY VALUE c LONG TERM A VG. VALUE d No OF 
a 

I Pollutant and CAS NO. a b a MAXIMUMDAYVALUE CONCENTRA b MASS a LONGTERM AVG VALUE 
(If=llablt) Believed Believed 

( If =n/gb/o ) (if awrtlab/6) ANALYSES 
TJON 

b NO.OF 

Absent (I) (I) (I) (I) (2) ANALYSES 
Prescot (2) MASS (2) MASS {2)MASS 

CONCEN'lRATION CONCENTRATION CONCENTRATION CONCENTRATION MASS 

OC/MS FRACTION 

g. Nitrogen, Total < 03 < 1261 - - - -
()rgamc ( ru N} X I ffiP/1 kl!/d - - -

h Oil & Grease X < 5 0 < 21.02 - - - - I mivl. kl!/d - - -
I Phosphorus (as P), < 002 < 0 084 - - - -
Total (7723-14-0) X I ml!il. kRld - - -
Ii. Radioactivity 

(I) Alpha < I 16 - - -
X - - I pCi/L - - - -

(2) Beta 8 44 - - -
X - - I oCI/L - - - -

(3) R.ad!um, Total X < I 30 - - - - -
I oCIIL - -- - -

(4) Radium 226, Total X < 0 553 - - - - -
I pCI/L - - - -

k. Sulfale (ru SO,) 
371 155 94 - - - -( 14808-79-8) 

X I mg/L luz/d - - -
I. Sulflde (ar 5;) < 01 < 0.42 - - - -

X I ml!/L kRld - - -
m Sulfite (85 SO,) 

X - - - - - - -
( 14265-45-3) mwL kl!ld - - -

n. Surfiicteni. X < 0.1 < 0.420 - - - - I mg/I. kg/d 
- -- -

o. Almrunnm, Total 
0 0252 0.106 - - - -(7429-90-S) X I ml!il. kwd - - -

p. Barium To1al 
00612 0.257 - - - -(7440-39-3) X I mivl. l,.l!fd - - -

q Boron, Total (7 440-42 
0 0552 0.232 - - - -8) X I me/L kl!id - - -

r. Cobalt, Total (7440-48-
< 0.001 < 0 004 - - - -4) X I mg/L kl!id - - -

s. lroo, Total (7439-89-
0 0154 0 065 - - - -6) X I ml!/L kl!/d - - -

tMagoestum, 
8 75 3{i 779 - - - -Total (7439-95-4) X I mg/L lewd - - -

u Molybdcoum, 
00298 0 125 - - - -Total (7439-98-7) X I nwL kiz/d - - -

V Manganue, 
0 00277 0 012 - - - -Total (7439-96-5) X I mg/L kl!/d - - -

w Tm. Total (7440-31-
< 0 007 < 0.029 - - - -5) X I m•II J..wd - - -

'<. Tttaruum, 
< 0003 < 0.013 - - - -Total (7«o-32-6) X I mwl. k.e/d - - -

EPA Form 3510-2C (8-90) Pllgc V-2 



,,.-~-
CONTINUED FROM PAI' -
PART C - If ye■ ""' • pri,nary lndiutry ond 11w outul1 conW.. ...-oc-, Wllltowatar, ref or to Tobie 2<-l m t1H, illJlrudlons to determine whldl or the GC/MS liuctloru yo,, mut tut for. Mark "X" la colauui l-• for oD sacb GC/MS fn>Cbom that opply to your lnd...try mtd for ALL 
toxic metah, c,anlda, ud toad pbmola. lfyou on, ■ot ttqulred to 1DJITT< columa l•• (HCODd■ry lodwtries, UDprocttl wa,lewlllor oatf■U., aDd aonrrq■,rtd GC/MS fractlom), lllfl'll "X" la celD1110 l-b for ... c11 poliutllal,.. know or ave rnison to bdlcv, b pruenL Mork "X"., 
cc,Jmao l-<: for.,. .. pehmnt you belieft b 1bsat1. Iryn .,.rkcola.mn l■ ro.. ■oy poll■t■nt, yov mml prOYlde tloo reJ111b of ■t losat .,...n■lysls for tlu>t poll■t■ nL lfyoa 1111'1< col■nm lb for AD)' Pfllutont, yen n,a,t pro.tde !be resalb .Cot lust.,.. .. 111ym ror I.loot polhtunt If yea 
kDew or have ruso■ ta bdl..-e It will be dJschused In cancatratlnJ o! 10 ppb or greater. If yo■ mark colmuo lb fer ■crolHI, acrylollitrlle, 2,-4 dlartnpbaol, or l-■1etl,yt-4, 6 dlnltnpbfflol, y■a nrnl prfflde tloo r<Alb of ■t lcOJt one OJIA!y1b f■r cack ol lb ... pollutnb wblch ,.. 
lmcnr or bne ...,._ to bollen, tbal yo■ dkchorga Ill cooce■tn.tlom or 100 ppb or puta. Otllenrue, rer poll■ton!J for wbidl you mark cohmu, lb, you must etther 111bmll ■t leAu one ■u ■lyris or brl<lly dacrlbe th< rtt1oas the pollutnt Is op,dNI lo be ducb■rged. Nuce 1h11 thert 
■re 7 -- tu ... , ....... nl-. n1'iew e■ cJo eanf"""· Com"'"'• ono lllble f■D 7 _, ror e■cb nn1ro11 See for a,1.nt1-o1 detolls md -,.._-b 
Part C. 

2. MARK 'X' 3.EFFLUENT 4. UNITS 5. INTAKE (opt tonal) 

a. MAXIMUM DAY VALUE 
b. MA..'illv!UM 30 DAY VALUE c. LONO TERM AVG. VALUE a. LONG 'TERM A VO. 

I . Pollutant end CAS NO. b. 0 (If a'IY11/ab/e) (lf available) d. No.OF 
a. VALUE b. NO.OF (If (lt'Q}/ob/, ) a. Testlng BelJo.-ed Believed CONCENTR b MASS 

Required Present Absent (I) (I) (I) (l) ANALYSES 
ATION (I) (2) ANALYSES 

CONCEN'IRA TION 
(2)MASS 

CONCENTRATION 
(2)MASS 

CONCl!NlRA TION MASS CONCENTilA TION MASS 

METALS, CYANIDE, AND TOT AL PHENOLS 

IM Anl!mony, TolAI X X < 0 0002 < 0001 - - - - I mg/L kg/d - - -
(7440-36-0) 

2M Arsemc, Total X X 0 00137 0006 - -
(7440-38-2 

- - I mg/L kg/d - - -

3M Beryllrum, Tot■! X X < 0 0002 < 0.001 - - - - I mg/L kg/d - - -
1(7440-41-7) 

4M Cadmttm, Tot■! X X < 0.0002 < 0 001 - -
(7440-43-9) 

- - I mg/L kg/d - - -

5M Chrormum. X X < 0.0003 < 00()1 - - - - I mg/L kg/d -- - -
Total (7440-47-3) 

6M Copper, TotBI X X 00003 0001 - -
(74-40-5~) 

- - I mg/L kg/d - -- -

7M Lead, T ot■I X X < 00002 < 0001 - -
(7439-92-1) 

- - I mg/L kg/d - -- --
SM Mercury, Total X X 0000000545 000000229 - - - - I mg/L kg/d - - --
(7439-97-6) 

9M Nacl:el. Total X X < 0 000939 < 000'4 - -
(7440-02-0) 

- - I mg/L kg/d - - --
I OM Selenrum, 

!Toto! (7782-49-2) 
X X < 0001 < 0004 - - - - I mg/L kg/d - -- --

11 M Stlvcr. Toto! X X < 000001 < 0,000 - - - - I mg/L kg/d - - -
(7440-22-'I 

12M Thalllt.llll. X X < 0 0004 < 0.002 - - - - I mg/L kg/d -- -- -
Toto! (7«0-28-0) 

I 3M Ztnc, Total X X 0~ 0036 - - - - I mg/L kg/d - -- -
(7440-66-6) 

14M Cy■nido, X X < 001 < 0042 - - - - I mg/L kg/d - -- -
Total (57-12-.'5) 

I SM Pbonols, X X < 0003 < 0013 - - - - I mg/L kg/d - - -
Total 

DIOXIN 

2,3, 7,8-T otrachlorodlbcn l°ESCRIBE RESULTS Waived 
p X 
DIOXltl (1764-01-6) 

EPA Fonn 3510-2C (8-90) PAGEV-3 



OlITF ALL NO 020 
CONTINUED FROM pp-..v.3 ..--.., ----...._ 

2. MARK 'X' 3.EFFLU 4. UNITS (specify if blank) 5. INT, '}f}ttonal) 

a. MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY c. LONG TERM AVG. VALUE a, LONG TERM A VG. 

I. Pollutant and CAS NO (If 
"- Tcotlng b. Bclicved C Behaved 

VALUE (![available) (,fava,lable) 
d No. OF 

a VALUE b NO.OP amt/able) 
Required J>re,eot Absmt ANALYSES 

CONCENTRA b MASS (1) ANALYSES 
(I) CONCENTRATION 

(2) (I) (2) (I) (2) 11ON CONCENTRAT 
(2) 

MASS CONCl!l'rTRA 11ON MASS CONCBNTRA TION MASS ION 
MASS 

GC/MS FRACTION-VOLATil..E COMPOUNDS 

IV. Aaolcln X X < 0 03 < 0.126 - - - - I mg/L kg/d - - .. 
'107-02-8) 

2V. Acrylomttlle X X < 0.0085 < 0.036 - - - - I mg/L kg/d - - .. 
107-13-1\ 

3 V. Bcuzene X X < 0 002 < 0008 - - - - I mg/L kg/d - - -
lm-43-21 

4V. Bu (Chloranethyl) NOi Reqwred 
Ethe.-/ 542-88-1\ 

sv Bromofunn X X < 0.002 < 0.008 - -
lm-25-2l 

- - I mg/1. ki/d - - -
6V Carbon 
Tctrechloride X X < 0 0025 < 0 Oil - - - - I mg/L kg/d - - -
1(56-23-5) 

7VChlocobeozcnc 
I II 08-90-n 

X X < 0 002 < 0 008 - - - - I mg/L kg.Id - - -

8V. Chl.orod!bromomethane X X < 0.00175 < 0007 - - - - I mg/1. kg.Id - - -
I II 24-48- ll 

9V Chlauetbane X X < 0 0035 < 0015 - - - - I mg/1. kg/d - - -
(75-00-3\ 
fToV'>• nyl 
Elher X X < 0.005 < 0.021 - - - - I mg/L kg.Id - - -
In 10-75-81 

11 V. Chloroform X X 
1167-66-3) 

< 00025 < 0011 - - - - I mg/1. kg/d - - -
12V. Dlchlorobromanethanc 

X X < 0.002 < 0008 I mg/L kg.Id - - -lr75-27-4l - - - -
13V. DichlCX'Odtfluorometbane 

NOi ReqWTCd 
lm-11.s1 
I 4V I, 1-Dlchloroctbanc 

X X < 0.003 <0013 - - - - I mg/L kg.Id - - -ln5-3-4-3l 
I SV 1,2-Dichloroethaoc 

X X < 0 0035 < 0 015 .. - - - I mg/1. kg.Id - - -11107-06-2) 
16V. 1,l-Dlchloroelhylcne 

X X < 0.0035 < 0 015 - .. - - I mg/L kg/d - - -1<75-35-4\ 

17V. 1,2-Dichloropropanc X X 
lr78-87-S\ 

< 0002 < 0008 - - - - I mg/L l.g/d - - -
18V 1,3-Dichloropropyleoc X X 

1(542-75-6) 
< 0.005 < 0.021 - - - - I mg/L kg/d - - -

I 9V. Ethyl.benzene X X < 0.002 < 0.008 - - - - I mg/L kg/d - - -
1100-41-4) 

20V. Methyl X X < 0.004 < 0 017 - - - - I mg/1. kg/d - - -
Bromide 17-4-83-9\ 

21V Methyl X X 
Chlonde 174-87-3) 

< 0.00475 <0020 - - - - I mg/L kg/d - - -
EPA Form 3510-2C (8-90) PAGEV-4 



OllfFALL NO 020 
CONTINUED FROM PA0--1 ------ ----2.MARK 'X' 3.EFFLIJENT 4 UNITS (specifyrfblank) 5. INI'AKE(G /) 

b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE(if a. LONG TERM A VO. 
I. Pollutant ll!ld CAS NO (If b 

11. MAXIMUM DAY VALUE 
(if awrf/al>/e ) avai/ab/11) VALUE C. d No OF I b.NO OF awulabk) a Tcsbn& 

BeJeved Bcllevcd 

(I) CONCENTRATI4 

CONCENTRA b,MASS 
lloqa!Jed (2) (l) (l) ANALYSES TION (I) (l) ANALYSES 

Praent Ab!eDt (I) CONCHNTRA TION (I) CONCHN'IRATION 
MASS MASS MASS CONCENTRATION MASS 

OCIMS FRACTION· VOLATILE COMPOUNDS(conll,-,/) 

22V Molhylene Chlondc X X < 0005 < 0021 - -
(7.5-09-21 

.. - I mg/I. kg/d - - -
2JV 1,1,2,2-

Tctrachloroethane X X < 00015 < 0006 - - - - I mg/1. q/d - - -
1179-34-51 

24V. Te!IW>loroethylone X X < 0002 < 0008 - - .. - I mg/1. ks/d - - I-

11127-18--41 

25V Toi"°"" X X < 0.0025 < 0011 - - - - I mg/L kg/d - .. -
11108-811-J) 

26V 1,2-Tram-
Dichloroelhylene X X < 0003 < 0013 - - - - I ms/L kg/d - - -

11)56,-60-5\ 

27V I, I, 1-Trichloroetbanc X X < 0003 < 0013 - -
nJ-55-61 

- - I ma/I, kg,ld - - -
28V l,r;I-

X X <00025 < 0011 - - - - I ma/I, kg/d - -lf79.00.5l 

29V Tncbloroethylene 
'79-01-61 

X X < 0002 < 0008 - - - - I ma,'L kg/d - - 1-. 

JOV. Tnthlorofloorometlwic X X < 0004 < 0017 - - - - I ma,'L k&'d 
1175-69-4\ 

31 V Vmyl Chlondo X X <000l5 < 001 I - - - - 1 mg/L kwd - - -
1'75-01-41 

OC/MS FRACTION • ACID COMPOUNDS 

IA 2-Chlorophcnol 
I/IX.57-Sl 

X X < 0 00376 < 0016 - - - - I mg/L Jq./d .. .. -

2A 2,4-Dichlorophenol 
11120-83-2\ 

X X < 000323 < 0014 - - - - I ma/I, kg/d - - -

3A 2,4-DunethylJ.Wll(ll X X < 000699 < 0029 - -
loo~-91 

- - 1 mg/I. kg/d - - -

4A 4,6-Dmitro-OCresol 
lrsu.52-11 

X X < 0 0860 < 0361 - - - - I ms/L ka/d - - -

SA 2,4-Dlnltropheool X X < 00860 < 0.361 - - - - I mg/L kg/d - - -
1151-28-Sl 

1M 2-Ntlrophcnol X X < 0 00323 < 0.014 - -
1188-75-Sl 

- - 1 ma/L ki'd - - -

7 A 4-Nitrophenol 
11100-02-n 

X X < 0 00215 < 0.009 - - - - I mg/L kg/d - .. -

8A P-Chloro-MCresol X X < 000323 < 0014 - -
lr.w.so.:n 

- - I mall kg/d - - -

9A Pentachloroix=oi X X < 0 0108 < 0.045 - - - - 1 mgfL q/d - - -
1187-86-S 

JOA Pbeno1 X X < 000269 < 0011 - -
Ir I 08-95-21 

- - 1 mg/L ki/d - - -
I IA 2,-4,6-Trichla-ophenol 

X X 
~88-05-2\ 

< 0 00323 < 001 ◄ - - - - I mg/L kg/d - - -
EPA Form 35l0-2C (8-90) PAGE Y-5 



COmiNUED FROM PAO-~ -----.. OlITF AU. NO 020 ----, 
2.MARK'X' 3.EFFLUENT 4. UNITS (mecifv if blank) 5. INTAKE (op 

I. Pollutant and CAS NO. (If a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LUNG TERlvl AVG VALUE(!{ a LONG TERM AVG. 

b C ( if al'ailabl~ ) a,,a,/able) • VALUE 
ovatlable) •• Testing Bdleved Be!IO\'ed 

d.No OP 
CONCENTRA Tl b.MASS 

b.NO,OP 
Requrred 

Presen! Ab..,,t (I) (2) (1) (I) (2) ANALYSRS 
ON (I) (2) ANALYSES 

CONCENTRATION .MASS CONCENTRATION 
(2) MASS 

CONCENTilATION MASS CONCENTRATION MASS 

l(J('JM.q FRACTION· BASE/NEUTRAL COMPOUNDS 
I B Acon■phthene (83-32-9) 

X X < 0 0043 < 0018 - - - - I mi/'l, kg/d - ~ -
2B Acen■phtyleno (208-96-8) X X < 0 0043 < 0018 - - - - I mg/L kg/d - - -
3B A,ilnca,e (120-12-7) X X < 0.00108 < 0005 - - - - I mg/L ki'd - -
4B l3enzidme (92-87-5) X X < 00538 < 0226 - - - - I mg/L kg/d - - -
5B Bemo (■) A nthracene 

X X < 0.0086 < 0036 - - - - I mg/L ksld -- - .. 
(56-55-3) 

6B Bemo (■) Pyrcoe 
X X < 0 00108 < 0005 - - - - I mi/'L kg/d - - -(50-32-8) 

78. 3,4-Bemofloomrtheno 
(205-99-2) X ·x < 000108 < 0005 - - - - I mg/L kgld - - f-

8B Benzo (gh1) Petylone 
X X < 0.00108 < 0005 I mg/L kg/d - -- -(191-2,!-2) - - - -

9B Benzo (k) Fluoranthene 
X X < 000108 <0005 - - - - I mg/L kgld - - -K207-08-9l 

I OB. Bis (2-0tloroethoxy) 
X X < 0.00376 < 0016 I mg/L kg/d Moth■no (111-91-1) - - - - - - -

I IB Bis (2-Chloroethyl) Ether 
X X < 0 00376 < 0016 - - - - I mg/L kgfd - - -Kl 11-44-4) 

128 BIS (2-Chlorouopropyl) 
X X < 0 00323 < 0014 I mg/L kafd - - -l!tber (102-80-1) - - - -

13B BIS (2-Elhylhexyl) Pbthol■te 
X X < QOOI08 < 0005 - - - - 1 mg/L kgld - - ... 

(117-81-7) 

14B 4-Bromopha,yil'btl Ether 
X X < 000108 < 0005 I mg/L kgld - - -(101-55-3) - - - -

15B Butyl Benr:yl Pblh■l ■te 
X X < 0 00108 < 0005 I ms/L kg/d (85-68-7) - - - - - - -

168 2-Chloron■phlba)cno 
X X < 0 00484 < 0020 - -191-58-7) - - I mg/L l<&'d - - -

178 4-Cbloropbmyl Phenyl Ethor 
X X < 0.00376 < 0016 - - - - 1 mg/L kg/d - - f-K700S-72-3) 

l BB Clwyscne (218-01-9) X X < 0 00108 < 0005 - - - - I mg/L ka/d - - -
19B Dtbcmo ( a,h) Anlhniccne 

X X < 0 00108 < 0005 - - - - I mg/L kg/d - - -(53-70-3) 

20B 1,2-Dlchlorobcnzcne 
(95-50-1) X X < 0002 < 0008 - - - - I mg/L kgld - - -
12 JB 1,3-D1-clilorobemcne 

X X < 00015 < 0006 I mg.IL kgld 
~541-73-1) - - - - - - -

EPA Form 3510-2C (8-90) PAGEV-<i 



CONTINUED FROM PACJP-'<-li --, OUTFALL NO 020 -------2.MARK'X' 3.EFFLUENT 4. UNITS (1,x,c,J5•1fblank) 5. INTAKE (opti -b. MAXIMUM 30 DAY VALUE c. ...JNO TERM AYO.VALUE a. LONG TERM A VO. 
I. PoUu!ant md CAS NO. (I/ 

a Testing 
b 

Q Beh"""° 
a. MAXIMUM DAY VALUE 

(1( m-allabfe) (If m-a,fable) d Na OF L VALUE b NO OP available) Bclleved CONCENiRA b MASS 
Required Pr=nt 

Absmt 
(1) CONCENTRATION 

(l) (I) (2) 
(I) CONCEN!llATION 

(2) ANALYSES 
TION (I) (l) ANALYSES 

MASS CONCmmlATION l\1ASS MASS CONCENTilA TION MASS 

OC/MS FRACTION· BASE/NEUTRAL COMPOUNDS (oontmued) 
22B l.4-Dichlorobenxcne(106-

X X < 0002 < 0008 - -
46-7) - - 1 mivl, kg/d - - -
23B 3,3-D,ci,Jocobenzu!me (91-
9-4-1) X X < 00043 < 0018 - - - - I mg/L kgtd - - -

24B Diethyl Ph!hal Ille (84-66-
X X < 0 00323 < 0014 - - - - I mg/L kg/d - - -121 

25B Dunothy\ Phths!•lc ( 131 • 
X X < 0 00376 < 0016 - -

11-Jl 
- - I mg/L kg/d - - -

268 Dt-N-Butyl Phthalate (84-
74-2) X X < 000215 < 0009 - - - - I mg/L ki/d - - -
27B 2,4-Duutrololucnc ( I 21-14 

X X < 0 00269 < 0011 I mg/L kg/d 2) - - - - - - -
28B 2,6-Dirutrotolu,ne (606--20 

X X < 0 0043 < 0.018 I mg/L kll'd 2) - - - - - -
29B DI-N-Oclyl PhlbAlate ( I 17-

X X < 000108 < 0.005 I mg/L kgld -84-0) - - - - - -
JOB. 1,2-Dlphenylhymnme (ai 

X X < 00086 < 0036 - - - - I mg/L kg/d - ·- -,. 
l /1224>-71 

31 B Fluoraolhene (206-44-0) X X < 000108 < 0005 - - - - I mg/L kj/d - - -
328 Pluorenc (86-73-7) 

X X < 00043 < 0018 - - - - I mafl, kg/d - - -
33B Hexachlorobenzcnc ( 118-

X X < 000269 < 0011 - - - - I mg/L kg/d - - -
74-ll 
34B. Hoxochlorobuladlcne (87-

X X < 000484 < 0020 - - - - I mg/L kg/d - - -
l""Jl 
358 
Hoxachlorocyclopontad,cne (77- X X < 000108 < 0 oo.5 - - - - I mg/L kg/d - - -
47-4) 
368 Hexachloroctbme ((;7-72-

X X < 0 00376 < 0016 - - - - I mg/L ka,ld - - -
ll 
JIB lndeno (l,1,3-cd) Pyreno 

X X < 000108 < 0005 I mivL kgfd - -(193-39-5) - - - - -
3 BB. lsophorono (78-59-1) 

X X < 000269 < 001 I - - - - I mg/L kg/d -- - -
399 Napbtlwcna (91-20-3) X X < 0.00376 < 0016 - - - - I mg/L kg/d - - -
400 Nrtrobcnzmio (98-95-3) X X < 000323 < 0014 - - - - I mivl, kg/d - - -
4 IB N-Nrtrosodunethylommo 

X X < 0.00323 <0014 - - I mg/L kg/d - - -(62-75--9) - -
428 N-Nitrosodi- N-

X X < 0 00376 < 0016 I mg/L kg/d PropylJmmo ( 621-6+ 7) - - - - - - -
EPA Form 3510-2C (8-90) PAGEV-7 



CONTINUED FROM P~l-7 .-. OlITFALL NO 020 

-------2 MARK'X' 3. EFFLUENT 4. UNITS ( uectfv if blank) 5. INTAK. 011al) 

I. Pollutant and CAS NO. (If a MAXIMUM DAY VALUE 
b:MAXIMUM 30 DAY VALUE c LONG TERM A VG.VALUE a. LONG TERM A YO 

a. T-g 
b. 

o,Bd,cw,d ( rf available ) (t/Ul'Ollahle) dNo OF 
a VALUE b NO 01' avauabl~) Bchevcd CONCENTRA b.MASS 

Rcqulred 
Prese,,t 

Aboent (1) (2) (1) (2) (1) (2) ANALYSES TION (1) (:?) ANALYSBS 
CONCENTRA TJON MASS CONCENTRATION MASS CONC'ENTRATION MASS CONCENTRATION· MASS 

GC/MS FRAcnON - BASBINEUTRAL COMPOUNDS (conlfnned) 

43B.N-
Nltrosodlpbcnylamme X X < 0.0086 <0036 - - - - 1 mg/L kgld - - -
1(86-3~) 

44B Phenantbrmc 
l<&s-Ol-81 

X X < 0.0086 < 0.036 - - - - 1 mg/L kgld - - -

4SB.Pyrme X X < 0 0086 < 0 036 - - - - 1 mg/L ki"d - - -
1029-00-0 

i46B 1,2,4-Tnchlorobeozcne X X < 0.0043 < 0.018 - - - - 1 mg/L kg/d - - -
1<120-82-ll 

GC/MS FRAcnON - PESTICIDES 
IIP Aldnn 

X < 0.000005 < 0 000021 - - - - 1 mg/L kgld - - -
I <309-00-2) 
2P. a-BHC 

X < 0 000005 < 0.000021 1 mg/L kgld 
1/319-84-6) - - - - - - -
3P.l)-BHC 

X < 0000022 < 0 000092 - - - - 1 mg/L kg/d - - --1(319-85-7) 
4P r-BHC 

X < 0 000005 < 0 000021 - - - - I mg/L kg/d - - -1(58-89-9) 
SP.6-BHC 

X < 0.000005 < 0 000021 I mg/L kg/d 
1(319-86-8) - - - - - - -
6P Chlordane X < 0 000217 < 0 000912 - - - - I mg/L kg/d - - -
1(57-74-9) 
7P. 4,4'-DDT 

X < 0 000005 < 0 000021 .. - - - I mg/L kg/d - - --1(50-29-3) 
8P. 4,4'-DDE 

X < 0 000005 < 0.000021 1 mg/L kg/d -
1(72-55-9) - - - - - -
9P 4,4'-DDD 

X < 0.000005 < 0 000021 1 mg/L kg.Id - -'(72-54-8) - - -- - -
l0P.Dleimin 

X < 0 000005 < 0 000021 1 mg/L kg/d 
1160-57-ll - - - - - - -
11 P a-Enomlfan 

X < 0,000005 < 0.000021 1 mg/L kgld 1{115-29-7) - - - - - - -
12P ll-Endosulfan 

X < 0 000005 < 0.000021 - - - - I mg/L kg/d - - -(115-29-7) 
13P. Encloiulflm -
Sulfiltc X < 0,000005 < 0.000021 - - - - I mg/L kgld - - -
:(1031-07-8) 
14P. Enann 

X < 0.000005 < 0 000021 - I mg/L kg/d 
72-20-8 - - - - - -

151' cnunn 
Aldehyde X < 0 000005 < 0 000021 - - - - 1 mg/L kg/d - - -
(7421-93-4) 
16P. Heptachlor 

X < 0.000005 < 0 000021 - - - - I mg/L kg/d - - -(76-44-8 

EPA Form 3510-2C (8-90) PAOEV-8 



I 
OtrfFALL NO. 020 

I ,----._ 
EPA ID NUMBER(copy ftum Item I ofFonn I) I' ~'191114 ~ 

CONTINUED FROM P1. .'-8 

2. MARK'X' 3. EFFLUENT 4. UNITS (u~cifvlfblank) 5. INT AKE (opaonal) 

I Pollutant and 
a. MAXIMUM DAY VALUE 

b. MAXIMUM 30 DAY Y ALUE /If o. LONO TERM AVG V ALUE(if 
a.LONG TERMAVO. VALUE CASNO.(1/ a. Testing 

b C. 
(ltlQ,/ab/e) ava1lable) d No OF 

.. 
b.NO.OF 

Bcllcvcd Bcl!DVtd CONCENJ'RA b.MASS {1\YJJlabl«) Required Ab,ent (I) (2) (2) (2) ANALYSES 
TION (I) (2) ANALYSES 

Present {I) CONCENTRATION (I) CONCHNTRATION 
CONCEN l'RA TION MASS MASS MASS CONCl!NTRATION MASS 

OC/MS FRACTION - ~TICIDES (ccntmu,,d) 
17P HeptacWor 
Epcrocle < 0 000005 < 0 000021 - - - - I mg/L kg/d - - -
(1024-57-3) X X 
IBP, PCB-1242 

mg/L kgfd 
153469-21-9) X - - - - - - - - - -
19P. PCB-1254 mg/I.. kg/d 
(11097-69-1) X - - - -- - - - - - -
20P. PCB-1221 mg/L kg/d 
( 11104-28-2) X - - - - - - - - - -
21P PCB-1232 

mg/L kg/d 
(11131-16-5) - - - - - - .. - - .. 

X 
22P PCB-1248 mg/L kg/d 
(12672-29-6) X - - - - - - - - - -
23P. PCB-1260 

mg/L kg/d 
(1109<r82-5) X - - - - - - - - - -
24P PCB-1016 

mg/L kg/d 
(12674-11-2) X - - - - - - - - - -
ljp Toxaphene 

< 0 000217 < 0,00091 - - - - 1 mt/L kg/d - - -(8001-35-2) X X 

EPA Form 3510-2C (8-90) Page V-9 



--. 
OtrTFALL NO 020 

2.MARK'X' 3 EFFLUENT . UNITS (•p«/fy !I b/anJ: 5. INT AKE (optional) 

I. Pollutant and CAS a MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE c LONGTERM AYO VALUE 

L LONO TERM A VO. VALUE L 
NO (If ,r.m/abh) a. Tllluli b Belmed C Btl>C\ed (I/ a1Ynlabl• ) (if a)'ln/ablo) d No or 

CONCBNTRA b.MASS b NO OF 
R.equued Pr-,,\ Abseat (I) (2) (I) (2) (I) (l) ANALYSllS 

TION (I) {l) ANALYSBS 
CONCEN!ltA TION MASS CONC!lNTilATION MASS CONCENTRATION MASS CONCi!l'<IRATION MASS 

11 r d,unlvcd X < 00004 < 0 0017 - - - - I malL rl - -
Se I dluolvcd X < 0001 < 0,0042 - - - - I rmz/L "'d - - -
Sb ( dlJSOlvcd X < 00OOl <00008 - - - - I mliL ,.,rl - -
Pb rd,..olvcd X < 00002 < 0 0008 - I =n <a,rl -
Nr /dwol""'1 X 0,000395 0 0017 - - I malL "'d 
Ho. (d,nofvcdl X < 00000005 < 0 000002 - - I m•IL <JZd -
Cu /dluolvcdl X 0 00246 0.0103 - - - I moll. '"' -
Cr <dmolv••" X < 00003 < 00013 - - I m•IL k.,d -
Cd (diPOlvcdl X < 00002 < 0 0008 - - - - I m.n. lllid - - -
As<dusol"""1 X 000129 0,0054 - I m.n. l.md 
A• (d!JSOlvcdl X < 0.00001 < 0,00004 - - - - I mlZil ko/d - - -
Zn (d,D01"""'1 X 0 00132 0 0055 - - I mll/L bi/d -
Total Hanmeu ., 

X SI 6 216 893 - - - I 01g/L kgld ,;.co, - - - -
Chlondcn1 Cl X 20 6 S6.S89 - - - - I DlJI/L kwd - - -
NrtnlenN X 048 2018 - - - - I m•IL lo/d - - -
TKN X 062 2606 - - - - I mw'L klzld - - -
Sulllde ( di ,solved) X < 0,1 <0.◄20 - - - - I man l"1d - - -
Hvnmo,n Sulfldc X < o I < 0.◄20 - I mall. llzld - -
r•--+, .. rr X < 0010 < 0 04203 - - I mw'L l.wd - - -
l'h~,m +6"' Cr., X < 0030 < 0.12610 - - - - I 01"'1, kwd - - -

X <000272 < 0011 I malL li,/d -
K~• X < 000215 < 0009 I malL l<a/d 

MO!horvdtla' X < 000000, < 000002 - - - - I malL kold - - -
Sdvm: X < 0,0001 < 0,00042 - - I malL .. ,., -
Mu-ex X < 0000001 < 0 00002 - - - - I 01"'1, l.wd - - -
Chlonmzf01 X < 00002 < 0001 - - - - I 01•1!.. kold - - -
Dcml!Oa X < 00004 < 0002 - - - - I o,alL lold - - -
DIUinon X < 00002 < 0001 - - - - I mgll. kwd - - -
Gutluon X < 00002 < 0001 - - - - I moll. kold - - -
Malotluoa X < 0 0002 < 0,001 - - - - I 01!VL bi/d - - -
Pomluoo X < 00002 < 0001 - - - - I 01gll. kwd - - -
Ba/dwolved X 00SS◄ 0 2◄ 5 - - - - I malL lllld - - -
Mn ( dwolvcd) X 0 000583 0 002 - - - - I mon Gld - - -
Fe /dillOlffdl X < 001 < 0 042 - I ml!IL mid - -
E Coli X I - - - - - I MNP/100 ml - - - -
Enterrococa X I - - - - - I MNP/100 ml - - - -
1US X 213 895316 - - I malL ....... - -
N-Nltrooo 

X < 0005◄9 < 0 023 I mg/L kgld dtethvwnlne - - - - - - -
2.+D X < 0002 < 0008 - - - - I mlllL aid - - -
Rtdtum 228 X < 0.7◄8 - - - - - I oClll - - - -
Toull.Jramum X < 0 26 - - - - - I _, - - - -



PLEASE PRJNT OR~ IN THE UNSHADED AREAS ONLY. You may report wme or all oflhis information 
on separate sheets ( w; rune format) instead of completing these pages 

SEE INSTRUCTIONS. 

EPA ID. NUMBER(copy from Item I of Form I) 
110001891114 

------ --------, 
I , OUTFALL NO. 021 

V INTAKE AND EFFLUENT CHARACTERJSTICS continued from e 3 of Form 2-C l _ . _ _ _ _ I 
PART A -You must provide the results of at least one analysm for every pollutant m this table Complete one table for each outfall. See instructions for additional details 

I Pollutnnt 

a Biological Oxygen Demand (BOD) 

b. Chomical Oxygen Demand (COD) 

c Totnl Organic Carbon (TOC) 

d Total Suspended Solids (fSS) 

e Ammorua (ar N) 

f Flow 

g Temperature (wmur) 

h Temperature (sttmmtr) 

I pH 

a. MAXIMUM DAY VALUE 

(I) 
CONCENl RATION 

VALUE 

(2) 

MASS 

No Discharge 2015-2017 

VALUE 

VALUE 

2. EFFLUENT 
b. MAXIMUM30 DAYVAWE 

(If arailab/o) 

(I) (2) 

CONCENTRATION MASS 

VALUE 

VALUE 

VALUE 

MINIMUM MAXIMUM MINIMUM MAXIMUM ! 

c. LONO TERM A VO. VALUE 
(,fm'rlf/alo) 

(I) (2) 
CONCENTRATION MASS 

VALUE 

VALUE 

VALUE 

I - • -

3. UNITS (specify ([blank) 

d No OF a 
ANALYSES CONCEJIITRA TION 

b.MASS 

mg/I.. kg/d 

mg/I.. kg/d 

mg/I.. kg/d 

mg/I.. kg/d 

mg/L kg/d 

MOD 

"C 

oc 

STANDARD UNITS 

4. INTAKE (op1/011al) 

a LONG TERM A VO VALUE 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

b NO.OF 
ANALYSES 

: -. - --- -- l 
PART B- Marie "X" in column 2-a for each pollutant you know or havo reason to believe is present Mark "X" m colwnn 2-b lbr each pollutnnl you believe to be absent If you mark colwnn 2a for any pollutant which is limited either directly, or 
mdircctly but expressly, in an effluent lirnitatioll! guideline, you mu.st provide the results ofat least one analysis for tbut pollutant For other pollutant!I for which you mark column 2a, you must provide quantitative data or an explanauon of their 
presence m your dISCharge Complete one table for eoch outfall. See the instructions for a.dd1tlonal dctwls and requirements. 

I Pollutant and 
CAS NO. (I/ 
available) 

a Bromide 
24959-67-9 

b. Chlorine, Totul 
Residual 

c. Color 

d Fecal Coliform 

e Fluonde 
16984-48-8 

f N1trnle - Nitrite 
asN 

2.MARK 'X' 3. EFFLUENT 4. UNITS (specify if blank) 
b ._ MAXIMUl\l DAY VAWE b. MAXIMUM 30 DAY V AWE (If c. LONG TERM AVG VAWE (1f 

Believed C, Boheved 1-------.....---------"""--"-''abl__,,•..,__ ________ avall __ al-+o -----t d No. or • 
Pn=nt Absent (I) (2) (I) (2) (I) (2) ANALYSES CONCEl'ITRATION 

CONCENTRATION MASS CONCE!ITRATION MASS CONCENTRATION MASS 

b MASS 

X mg/L kg/d 

X mg/L kg/d 

X NTIJ 

X COUIOOml 

X mg/L kg/d 

X mg/L kg/d 

EPA Form 3510-2C (8-90) Pago V-1 

5. INTAKE (optional) 

a LONG TERM A VO V AWE 

(I) 
CONCENTRATION 

(2) 

MASS 

b.NO.OF 
ANALYSES 



---- OlITFALL NO 021 ---.. ITEM V-B CONTINUF,....---. ,_ 
.MARK 'X' 3 EFFLUENT 4, UNITS (l[JeC/ff if blank) 5. INTAKE (opllona,. 

b. MAXIMUM 30 DAY VALUE c LONG TERM A VO VAWE d No OF 
a 

I. Pollutant and CAS a b. a. MAXIMUM DAY VALUE CONCENTRA b MASS a LONG TERM A VO V ALUB 
NO. (lf awrllable) Believed 

(If t1l'r1tlable) (t/ a, al/ab!,) ANALYSES 
TION b NO OF Believed 

ANALYSES - Abocnt (I) 
(2) MASS 

(I) 
(2) MASS 

(I) 
(2)MASS 

(I) (2) 
CONCENTRATION CONCENTRATION CONCEm'RA TION CONCENTRATION MASS 

OOMS FRACTION 

8 Nilro&CJI, Total 
l0nran1c fas NJ 

X - - - - - - - mg/L kg/d - - -
X - - - - - - I mB,IL kg/d - - -h. Oil & Grease 

1 Phosphorus (as P), X - - - - -
Total C7723-14-0l 

- - mg.IL kg/d - - -

Ii. Radloactivitv 

(I) Alpha X - - - - - - - pCLIL - - - -

(2) Beta X - - - - - - - pCI/L - - - -

(3) Radrurn, Total X .. - - - - - - pCLIL - - - -

(4) Rll!hmn 226, Total X - - .. - - - - pCI/L - - - -

k Sulfltte (ar SO~) 
X - - - - - - -- mg.IL kg/d - - -

(14808-79-8) 

I. Sulfide (as SJ X - - - - - - - mg.IL kg/d - - -
m Sulfite (u SO,) 

X - - - - - - - mg.IL kg/d - - -( 14265--45-3) 

D Surfl!clants X - - - - - - - mg/L kg/d - - -
o Alumim.an, Total 

X - - - - - - - mg.IL kg/d - - .. 
(7429-90-S) 

p Barrum Total 
X - - - - - - - mg.IL kg/d - - -(74-40-39-3) 

q Boron, Total (7440-
X - - - .. - - - mg/L kg/d - - -142-8) 

r. Cobalt, Total (7440-
X - - - - - - - mg.IL kg/d - - -48-4) 

s. Iron, Total (7439-
X - - - - - .. mg/L kg/d - - -89-6) -

I Magnertwn. 
X - - - - - - - mg.IL kg/d - - -Total (7439-95-4) 

u. Molybdenum, 
X - - - - - - - mg/L kg/d - - -Total (7439-98-7) 

Y,Mangauese, 
X - - - - - - - mg.IL kg/d - - -Total (7439-96-5) 

w. Tm, Total (7440-
X - - - - - - - mg.IL kg/d - - -31-S) 

x Tltaruwn, 
X - - - - - - - mg.IL kg/d - - -Total (7440-32-6) 

EPA Fann 3SI0-2C(8-90) PascV-2 



CONTINUED FROM Pl 

I r.rl\ 1 u r<uMoc1< \copy IT(■lJ Item 1 °' ronn I J 1.'.:'18YI 114 ,UU ltALL NU U~I 

-
PART C- lfyoe an a prbnuy mdatry- tltll outfall toalmlll pronn wutnruor, rdcr lo Tablo lc-2 ho lhe imlnlctlom to <lcitenaJne wlrido of lho GC/MS fracbonl you mmt lest ror. "1lri< "X" ID c.iw.n l-« ror ■11 sudl GC/MS rn><tlom lluol apply It )'OW' bodottry ud ror 
ALL mlc mdl>h, cyanldn, ad 1ot■ I pll.mo)J, lf)'Oll are not r,qalr,d 1<1 mark colamn 2-« (eco11d.uy bMhulries, ""'.,.._. wa,1.,.,,.1 ..... ir.u., and noanq,rind GC/MS rn,¢om~ aark "X" In colum■ 2-b ror O&dl polawu )'OIi know or~"",._.., lo btlieYe b pru,nt. Mark 
"X" In colum■ 2-c ror each polhrtnDI ran belle.-. IJ •bffot. ,r you mui< tollllll ■ la for IUI)' polhrtnat, )'OU ■11111 prondo the res■IIJ trot least 000 ■nalym ror lhDt pollnturt. If' 7"U marl< col■mn 2b ror IUI)' poDa.t■m, 7" .... )Jl1Mde Ibo resulJs of Ill lust oae ua)yns for U>lll 
polllllanl if,..,. know or baTI, .......,. to believe It WIii be dlK!uiri<d b, CQ!lctlllraboru of 10 ppb or cr,atu. If )'011 ■wil cehnlu, 2b rar ■crole!D, oc:rylOllltnle, 2,4 dlnllrophtool, or 2--lhJi-4, 6 dl■ ltropl,oDol, yn 1■ nt pnmdo tho rtRLIIJ of at lout OM IUllllysb for each of tbae 
poll■ laulll w~kh you know or hove reuon to bell""" that )'Oil dbdarp In -.tn,tion, of 100 ppb or gmiltr. O!lluwbe, ror polivmnlJ ror wlricl, J1>U mark ..lu111a lb, yoa mutt either .-a!,,nrt at lout - ....i,m or bnolly describe le,..._,, Ike poll■tant b oxpmed te be 
dbcli.o"""' N ........ dun an, 7 -- to tbb ...... o1- rov1ew eac11 tlll'<fllllY, eomn1 ... om, table (■111 nn_, ror eacll outfo.D. s,,, lmtract!on, r..- ■rlMtl-■1 ..... n, Uld n,ouln,m<IIIJ 

Part C. 

2.MARK 'X' 3.EFFLUENT 4 UNITS 5. INT AKE (optional) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERlv1 A VG. 

I Pollutan! 111d CAS NO b 0. (rf avauabl• ) (If m-atlahle) d No.OF 
a. VALUE b. NO.OF 

(/fCll'WUI~•) a. T..ung 
&ueved Behoved CONCENTR b.MASS 

Roqwrcd 
Present Abseni (I) (I) (2) ANALYSES 

ATION (I) (2) ANALYSES 
(I J CONCEN'IRATION (2).MASS 

CONCENTRATION 
(2)MASS 

CONCEmRA TlON MASS CONCENTRATION MASS 

METALS, CYANIDE, AND TOTAL PHENOLS 

I M Artimony, Total X - .. - - - - - mg/L kg/d - - -
(7440-36-0) 

2M Armnc, Total X - - - - - - - mg/L kg/d - - --
(7440-38-2 

3M B,ryllium, Toto! X - - - - - - - mg/L kg/d .. - -
(7«o-41-7) 

4M Cadmium, To!al X - - - -· - - - mg/L kg/d - - -
(7~3-9) 

5M Cbrom rum. X - - - - - - - mg/L kg/d - .. -
Tow (7440-47-3) 

6M Copper, Total X - .. - - -
(7-«0-50-8) 

- - mg/L kg/d - .. -
7M L-1,Total X - - - - -
(7439-92-1) 

.. - mg/L kg/d - .. -
8M Mereuty, Total X - - - - -
(7439-97~) 

- - mg/L kg/d -- - -
9M Nickel, TotBI X - - - - -
(7440-02-0) 

- - mg/L kg/d - - -
I OM Sclcruum, X - - - .. - - - mg/L kg/d - - -
Total (7782-49-2) 

11 M Stiver, Total X - - - - - - - mg/L kg/d .. - .. 
(7440-22-4 

12M Thallrum. X - - - - - - - mg/L kg/d - .. -
!Total (7"40-28-0) 

I 3M Zinc, Total X - -- - - - - - rng/L kg/d - .. -
(7440-66-6) 

14M Cyanide,, X - - - - - - - mg/L kg/d - - .. 
TOl8l (57-12-5) 

15M Phenols, X - - - ·- -- - - mg/L leg.Id -- - .. 
Total 

DIOXIN 

2,3,7,8- I DESCRIBE RESULTS -
T otrachlorodibcmo-P X 
Dloxln (1764--01 ~ 

EPA Fonn 3510-2C (8-90) PAGEV-3 



OUTFALL NO 021 
CONTINUED FROM P ,~ V-3 

------
-, 

2.MARK 'X' 3. EFFLL 4. UNITS (spectfv if blank) 5 INT. Of]ttonal) 

a MAXIMUMDAYVALUE 
b MAXIMUM 30 DAY c.LONO'IERMAVG. VALUE a LONG TERM A VG. 

I. Pollut&lt and CAS NO (J/ 
a Tcsllng b Believed C Bel·--• VALUE (,fOWiilable) (rf aw11/able) 

d No OF • VALUE b NO OF UPOl/able) 
Roqund ANALYSES 

CONCENlllA b MASS (1) ANALYSES Present Ab$eot (2) (1) (2) (I) (2) TION (2) 
(I) CONCENTRATION 

MASS CONCENTRATION MASS CONCENrRA TION MASS 
CONCENTRA1 

MASS ION 

GC/MSFRACTION-VOLATILECOMPOUNDS 
I V. Acroleln X - - - - - - - mg/L kg/d - - -
(]07-02-81 

2V Acrylomtnle X - - - - -- - - mg/L kg/d - - -
1{107-13-1\ 

3V. BOOZC111C X - - - - - - - mg/L kg/d - - -
lm-43-21 

4V. Bis (Chloromethyl) Not R.eqwrcd NotReqmrcd Not Reqwred 
Ether (542-88-]) 

5V Bromofoon 
lm-2s-21 

X - - - - - - - mg/L kg/d - - -
6V Carbon 
T etrachlonde X - - - - - - - mg/L kg/d - - -
1156-23-5) 

7V Chlorobenzcnc X - - - - - - - mg/L kg/d - - -
11108-90-n 

SV.Chlorodlbromomedw!e X - - - - - - - mg/L kg/d -- - -
I II 24-48- I\ 

9V Chloroethanc X - - - - - - - mg/L kgfd - - -
lm-00-31 
I 0V 2-<.bloroetbylvmyl 
Ether X - - - - - - - mg/L kg/d - - -
lo 10-15-81 

I IV. Cblorofonn 
1(67-66-31 

X - - - - - - - mg/L kg/d - - -
12V Dichlorobromomelhane 

X - - mg!L kg/d - - -1175-27--4\ - - - - -
13 V. Dlchlorodl fluorometbmc 

Not Required Not Required Not Reqwred 1175-71-81 
14V. 1,1-Dlchloroethanc 

X - - - - - - - mg/L kg/d - - --1175-34-3) 
UV. 1.2-Dichloroc!hane 

X - - - - - mg/L kg/d - - -11107-06-2) - -
16V. 1,1-Dlchlorocthylenc 

X - - - - - -- - mg/L kg/d - - -1175-35-41 

17V. 1.2-Dichloropropanc X -
1178-87-5) 

- - - - - - mg/L kg/d - - -

18V 1,3-Dichloropropylene X - - - - - - - mg/L kg/d - - -
11542-75-61 

19V Etbylbellzcnc X - - - - - - -- mg/L kg/d - - -
11100--41-4) 

20V Methyl X - - - - - - - mg/L kg/d - - -
Bl'Ollllde /7 4-83--9\ 

21V. Methyl X - - - - - - - mg/L kg/d - - -Chloride 17 4-87-31 
EPA Farm 3510-2C (8-90) PAGEV-4 



OUTFALL NO 021 
CONTINUED FROM PAC.P-V-4 ----\ ---._ 

2. MARK 'X' 3.EFPLUENT 4 UNITS (~!fy If blank) 5. INTAKE(, 'd) 

a. MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE c. LONG TERM AVG VALUE(!/ a. LONG TERM A VO. 

I Pollutan! mxl CAS NO. (If b, C (if awllablo ) available) 
d No OF 

l VALUE 
b NO OF al'rlilabl•) a. Tcstm& BIID<Mld Bolleved CONCl!NTRA b MASS 

Required 
Present Ahleat (2) (2) (2) ANALYSES 

TION (I) (2) ANALYSES 
(I) CONCl!NTilATION 

MASS 
(I) C0NCENTRA TION 

MASS 
(!)CONCENTRATION 

MASS CONCENTRATION MASS 

GC/MS FRACTION - VOLATILE COMPOUNDS(cootl1111er:/) 

'nv Methylene X - - - - - - - mg/L Lg/d - - -Cblondc 175-09-21 

nv 1,1,2,2-
Tetrachloro<:dwlo X - - - - - -- - mg/L kgld - - -
1179-34-51 

24V. Tetrwchlorootbylcnc X - - - - - - - mg/L ks,'d - - -
11127-18-41 

25V TolllCflC X - - - - - - - mi/I, ka/d - - -
11108-88-Jl 

26V I ,2-Trans-
D1c:hloroethyleno X - - - -- - - - mg/L kg/d - - -

11156-60-51 

l27y 1,1,1-T~anc X - - - - - - - mi/I, kgld - - -
lr71-5S-{;I 

28V 1.1,2-Tnchloroethanc X - -- - - - -- - mglL kg/d - - -
1(79-00-51 

29V Tnchloroothylcnc X - - -- - -
1179-0l~l 

- - mg/L kjld - - -

JOY Tnchloroflooromothane X - - - - - - .. mg/L kg/d - - -
1175-69-4\ 

JIV Vmyl Chlonde X - - - - -
lm-01-41 

- - mi/I, kgld - - -

GC/MS FRACTION - ACID COMPOUNDS 

I A 2-Chlorophcnol X - - - - -
1'95-57-81 

- - mg/L kg/d - - -
2A 2,4-Dlchlorophcool X - - - - - - - mi/I, kg/d - -· -

11120-83-21 

JA 2,4-Dimetbylphenol X - - - - - - - mg/L kg/d - - -
105-67-9) 

4A 4,6-D11Utro-OCrcJOl X - - - - - - - mi/I, ki/d - - -
11534-52-l l 

5A 2,4-Dirutrophonol X -- - - - - - - mi/I, kg/d - - -
51-28-51 

6A 2-Nurophmol 
1188-75-51 

X - - - - - - - mg/L kgld - - -
7 A 4-Nitrophcnol X - - - - - - - mg/L kg/d - - -100-02-Tl 

SA P-Chloro-MCrcsol X - - - - - - - mii>'L ki/d - - -
1159-50-71 

9A Pentachlorophenol X - - - - -
1187-86-5 

- - mg/L kll"d - -- -
IOA Phenol X - - - - - - - mg/L ka,'d - -- -1108-95-21 
I IA 2,4,6-Tnchlorophcnol 

X - - - - - - - mg/L lq;ld - - -1188-05-21 

EPA Form 3510-lC (8-90) PAOE V-5 



CONTINUED FROM PA,--.''-5 
OUTFALL NO 021 -. .-..,, 

2 MARK 'X' 3. EFFLUENT 4. UNITS (w«ify rfblanlr) 5 INTAKE (or. ) 

I. Pollutant mid CAS NO (If a MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c LUNO TERM A VO. V ALUE({f n. LONG TERM A VO. 

b a (lfava1/able) =tlable) d No OF • VALUE 
avatlabloJ a TIISIU!g 

Bellove<I Believed CONCENJRATI b 1',iASS b.NO.OF 
Required 

PrOKlll Aboem (I) (2) (I) (I) (2) ANALYSES 
ON (I) (2) ANALYSl!S 

CONCENIRATION MASS CONCENTRATION 
(2) MASS 

CONCENIRATION MASS CONCl!NTRA TION MASS 

OC/MS FRACTION • BASMraUTRAL COMPOUNDS 
I B Accmpblhonc (83-32-9) X - - - - - - - mafL kg/d - - -
28, Accoaphtylcnc (208-96-8) X - - - - - - - mg/L kgld - - -
3B Antbracaua ( 120-12-7) X - - - - - - - mg/L kald - - -
4B. B=dlnc (92-87-5) X - - - - - - - mg/L lqjld - - -
SB &nzo (a) Anthrauno 

X - - .. - - - - mg/L kgld - - -(S6-5S-3J 
6B Bemo(•) Pyrene 

X -- - - - - - mg/L ks/d - - -(S0-32-8) -
7B 3,4-Benzofluorantho 
('20S-99-2) X - - - - - - - mg/L q/d - - -
SB Bonzo (glu) Pe,ylano 
(191-24-2) X - - - - - - .. mg/L ks,'d - - -
9B Benzo (k) Fluoranlbene (207-

X - - - - - - - mg/L kivd - - -08-9) 

I OB BIS (2-Chlorootbo,cy) 
Methane (111-91 X - - - - - - - mg/L lewd - - .. 
I) 

11 B. 8rs (2-Chloroclhyl) Ether 
(111-«-4) X - - - - - - - mg/L ks/d - - -
128 811 (2-0,lorolwpropyl) 

X mg/L kg/d Ether (I 02-80-1) - - - - - - - - - -
13B. 811 (2-Ethylhcxyl) Phthalatc 

X - - - - - - - mg/L kgld - - -(117-81-7) 

148. 4-BromopltenylPbenyl Ether 
X mg/I.. kg/d (101-SS-3) - - .. - - - - - - -

I 58 Butyl Benzyl Pbthal111e (BS-
X - - - - - - - ms,'L kg/d - - -68-7) 

168 2-0,loronapbthajone (91-58-
X ms,'L ka/d 7) - .. - - - - - - - -

178. -4-Cblorophonyl Phenyl Ether 
(?OOS-72-3) X - - - - - - - mg/L kgld - .. -
18B Cby,eoe (218-01-9) 

X - - - - - - - mg/L ka/d - - -

19B D1benm (o,h) Antlnccna 
(53-70-3) X - - - - - - - mg/L ksid - - -
20B 1,2-Dichlorobcnzcnc (9S-SO-

ka/d I) X - - - - - - - mg/L - - -
21B. 1,3-Di-chlorobenzane (541-

X mivL ktlld 73-1) - - - - - - - - - -
EPA Form 3510-2C (8-90) PAGEV-6 



OUTFALL NO 021 
CONTINUED FROM PAr--' 6 ,........._ 

-----2. MARK 'X' 3 EFFLUENT 4 UNITS ( r,ccrfy ifblanft) 5 INTAKE (opi 

1 Pollutmrt and CAS NO. (V a MAXIMUMDAYVALUE 
b MAXIMUM30DAYVALUE c. .. ONO TERM AYO. VALUE a LONG 1ERM A Vo ... 

b 
c Belloved (1fawnlab/e) (If avaJ!able) d No OF 

.. VAi UE b.NO Of avatlabl,) a Testing 
Behoved CONC!!mRA b MASS 

Required Ab,cnt (2) (I) (2) (2) ANALYSl!S (I) (2) ANALYSES 
Present (1) CONCENTRATION (I) CONCENTRATION TION 

MASS CONCENTRATION MASS MASS CONCEmRATION l\1ASS 

GCIMS FRACTION - BASE/NEUTRAL COMPOUNDS (oonllnued) 

22B 1,4-Dtchlorobomcne ( I 06-
X -- - - - - - - mg/L kafd - - -l•<-7\ 

23B 3,3-Dtchloi:obmzxlme(91-

94-1) X .. - - - - - - mg/I.. kg/d - - -
24B Dtethyl Phth&alC (8-4-66- X - - - - - - - mg/I.. kg/d - - -2\ 

25B Dimethyl Phthallle (131 • 
X - - - - .. - - mg/L kgld - - -

11-3\ 
26B D1-N-Butyl Phthala!e (84-
74-2) X - - - - - - .. mafL kg/d - - .. 

278. 2,'4-DlllJlrotolueno (121-14 
X mg/L ki'd -2) - - - - - - - - .. 

28B 2,6-Dtortrotolucno (60&-20 
X 2) - .. - - - - - mg/I.. kg/d - - -

12 9B Dt-N -Octyl Pltthal ate (11 7 
X - mg/L k&'d - -84--0) - - - - - - -

!JOB 1,2-Dtphenylhydrazine ( cu 
X - - - - .. - - mg/L ka/d - - -\ 11~ '6-7\ 

31B FluorantbeDo (206-44-0) X .. - - - - - - mg/I.. kg/d - - -
32B FJuoreno (86-73-7) X - - - - - - .. ma/L kg/d - - -
foB Hoxachlorobenzrme ( 11 S-

X - - - - - - - mafL kg/d - - -74-1\ 
3"B Hoxach!orobutadieoe (87-

X - - - - - - - mg/I., ka,'d - - -68-3\ 
35B 
Heu:blorocyclopent.i,,,ne (77- X - - - - - - - mg/I.. kg/d - - -

147-4) 

368 Hoxachloroethone (67-72- X - - - - - - - rug/L kg/d .. - -
13 m lndeoo (/ ,:Z,3-cd > Pyrone 

X - - - - - - mg/L kg/d - - -(193-39-S) -
3 8B l>ophorone (78-59-1 ) X - - - - - - - mg/I.. kj/d - - -
398 Naphthalene (91-20-3) X - - - - .. - - mg/L kgld - - ~ 

'408 Nttrobenzeno (98-95-3) X - - - - - - - mg/L lqv'd - - -
418. N-NrtroJodlDlethylamlnc 

X mg/I.. kg/d - -(62-75-9) - - - - - - - -
428 N-Nttrosodi- N-
Propylamtne (621-64-7) X - - - - - - - mg/L kg/d - - -
EPA Fonn 3510-2C (S-90) PAOEV-7 



CONTINUED FROM P ~, V-7 ---' 

OUTFALL NO. 021 

----2.MARK'X' 3. EFFLUENT 4. UNITS (s~cify if blank) 5 INTAf.. aana/) 

I Pollulant and CAS NO. 0/ a MAXIMUMDAYVALUE 
b. MAXIMUM 30 DAY VALUE ·c LONGTERMAVO. VALUE a LONG fERM A VG. 

• Tcstma 
b 

c Believed (1( avw/able) (r{ ava1/able) d No OF 
a 

VALUE b NO.OF available) Behovod CONCEN1RA b.MAllS 
Reqtmod 

Present 
Absent {I) (2) (I) (2) (I) (2) ANALYSES 

TION (I) (2) ANALYSES 
CONCENTRATION MASS CONCl!NTRA TION MASS CONCENTRATION MASS CONCENTRATION MASS 

GCIMS FRACTION - BASEINElITRAL COMPOUNDS (continued) 

438. N-
Nrtrosodipbcnylamme X - - - - - - - mg/L kgld - - -
'86-30-6) 

448. Pbenanthrcne X - - - - - - - mg/L kg/d - - -
(85-01-81 

458.Pyrcne X - - - - - - - mg/L kgld - - -
(129-00-0 

468 1,2.4-Tnchl orobcnzenc X - - - - - - - mg/L kgld - -- -
(120-82-1) 

OC/MS FRACTION - PESTICIDES 
IP. Aldnn 

X mg/L kg/d 
(30'.l-00-21 - - - - - - - -- - -
2P a-BHC 

X mg/L kgld 
(319-84-61 - - - - - - - -· - -
3P fl-BHC 

X - - - - - - - mglL kg.Id - - -(319-85-71 
4P. y-BHC 

X - - - - - - - mglL kgld - - -(58-89-91 
5P ~BHC 

X mg/L kgld 
(319-86-11) - - - - - - - - - -
6P. C1Jlordane X - - - - - - - mg/L kgld - - -
(57-74-91 
7P 4,4'-DDT 

X - - - - - - - mg/L kgfd -- - -(50-29-3) 
BP. 4,4'-DDE 

X - - - - - - ma/L kg/d - - -/72-55-9) -
9P. 4,4'-DDD 

X - - - - - - - mgfl., kg/d - - -/72-54-81 
I OP. Dleldnn 

X - - .. - - - - ma/L kg/d - - -/60-57-ll 
I IP. a-Enosulfan 

X mg/L kg/d 
'I 15-29-7) - - - - - - - - - -
12P. ~ -

X - - - - .. - - mg/L kgld - -'115-29-n 
13P Endosulfan 
Sulfale X - - - - - - - mg/L kg/d - - -
'1031-07-8) 
14P Endrln 

X mg/L ka/d 1(72-20-8 - - - - - - - .. - -
Aldehyde X - - - - - - - mg/L kgld - - -
l/7421-93-41 
16P Hcptachlor 

X - - - - - - - mg/L kgfd - - -l/76-44-8 
EPA Form 35l0-2C (8-90) PAOEV-8 



,-.. ----
OUTFALL NO. 021 

~-EPAI.D.NUMBER(copyfromltem I ofPorm I) 189111-4 
CONTINUED FROM J-. - V-8 

2. MARK'X' 3.EFFLUENT 4. UNITS ( vecifv If blank) 5. INTAKE (optional) 

I. Polllllmll and 
a. MAXIMUM DAY VALUE 

b. MAXIMUM 30 DAY VALUE (if c. LONG TERM AVG. V ALUE(lf 
a LONGTERM AYO. VALUE CASNO.(lf a Tcs!mj 

b C. 
avatlab/e) avcn/ab/~J d No.OP • b.NO OP 

Bclicved Bchcved CONCENTRA b MASS avanable) R.cqu,red 
Present Absent (I) (2) (2) (2) ANALYSES 

TION (I) (2) ANALYSES 

CONCENTRATION MASS 
(1) CONCENTRA TJON 

MASS 
(I) CONCENTRATION 

MASS CONCJ!NTRA TION MASS 

GC/MS FRACTION • PESTICIDES (eo11tmuffi) 
17P Heptachlor 
EpoxJde X - - - - - - - mg/L kg/d - - -
1(1024-57-3) 
ISP. PCB-1242 

X mg/L kg/d /53469-21-9) - - - - - - - - - -
19P PCB-1254 

X - - - - - - - mg/L kg/d -/11097~9-1) - -
20P PCB-1221 

X mg/L kg/d 
(I 11().4..28-2) - - - - - - - - - -
21P. PCB-1232 

X mg/L kg/d (11131-16-5) - - - - - - - - - -
22P PCB-1248 

X mg/L kg/d (12672-29~) - - - - - - -- - - -
23P PCB-1260 

X (11096-82-S) - - - - - - - mg/L kg/d - - -
24P PCB-1016 

X -1(12674-11-2) - - - - - - mg/L kg/d - - -
25P Toxapbene 

X - - - - - - - mg/L kg/d - - -(8001-35-2) 

EPA Form 3510-2C (8-90) Page V-9 



PLEASE PRINT OR pa>E IN THE UNSHADED AREAS ONLY You may report some or all oftlus Information 
on separate sheets (u :;rune fonnat) mstead of completmg these pages. 
SEE INSTRUCTION:, 

EPA ID NUMBER(copy from Item l of Form I) 
110001891114 

r----- ---------------. 
, I OlJrFALL NO. 028 

V INTAKE AND EFFLUENT CHARACTERISTICS continued from e 3 of Form 2-C I -- : 

PART A -You must provide the results of at least one analysis for every pollutant m 1h18 table Complete one table for each outfall See instrucllons for additional detJuls 

I. Pollutant 

a Biological Oxygen Demand (BOD) 

b ChemlCal Oxygen Demand (COD) 

c Total Organic Carbon (TOC) 

d Total Suspended Solids (TSS) 

e Ammonia (as N) 

f Flow 

g Temperature (wmt~r) 

h Temperature(summer) 

i pH 

a MAXIMUM DAY VALUE 

(I) 
CONCENTRATION 

VALUE 
0384 

VALUE 

VALUE 

(2) 
MASS 

2.EFFLUENT 
b. MAXIMUM 30 DAY VALUE 

(!fmaJ/abl•) 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

MINIMUM MAXIMUM MINIMUM MAXIMUM 

c. LONG TERM A VO. VALUE 
(lfmwlal,) 

(I) (2) 
CONCENI"RATION MASS 

VALUE 

VALUE 

VALUE 

3. UNITS (specify If blank) 

d No OF a 
ANALYSES CONCENTRATION 

b.MASS 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mgn., kg/d 

MGD 

DC 

DC 

STANDARD UNITS 

4. INTAKE (opllonal) 

• LONG TERM A VO VALUE 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 

MASS 

b.NO OF 
ANALYSES 

r------~ 

i _ _ _ _ _ I 
PART 8- Mark "X" in column 2-n for each pollutant you koow or hnve reason to believe ls present Murk "X" in column 2-b for each pollutnnt you believe to be absent If you mark column 2a for nny pollutant which 1s lim1led either directly, or 
indirectly but expressly, in an effiuent limitations gJ.11deline, you mu.51 provide the results ofat least one unalysis for that pollutant For other pollutants for wluch you mark column 2a, you must provide quantitative data or an eiqJ!nnation ofthe1r 
presence in your discharge. Complete one table for each outfall. See the mstrucuom for udditlonal delalls nnd requirements 

l. Pollutant and 
CAS NO, (If 

availabl~) 

a Brom1dc 
24959-67-9 

b Chlonne, Total 
Residual 

c Color 

d. Fecal Cohform 

e Fluoride 
16984-48-8 

f Nitrate - N1tnte 
l1f 

2.MARK'X' 3. EFFLUENT 4. UNITS (specify If blank) 

b n. MAXIMUM DAY VALUE . MAX1MUM30 DAYVALUE(lf 
Beli8Ved c. Bollcvcdi-------.-----+----m_m_l_abl.,.• ___________ n_vatlnl_--io--------1 d No OF n 
Prcsc:nt Abtcnt (I) (2) (I) (2) (I) (2) ANALYSES CONCENrRATION 

CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION l\,IASS 

c. LONG TERM A VG. V AWE (1f 

b.MASS 

X mg/L kg/d 

X mgn_. kg/d 

X NTU 

X COUIOOml 

X mg/L l.g/d 

X mg/L kg/d 

EPA Form 3510-2C (8-90) Page V-1 

5. INT AKE (optional) 

a LONG TERM A VO VALUE 

( I) 
CONCENTRATION 

(2) 
MASS 

b,NO OF 
ANALYSES 



OU1FALL NO. 028 ........._ 
ITEM V-B CONTINUF,......... --- ,_ 

.MARK 'X' 3 EFFLUENT 4 UNITS (spe,;{/j- If blri) 5. INTAKE (optiona,. 

b MAXIMUM 30 DAY VAWB c LONG TERM A VO. VALUE d No OP 
a. 

I. Pollutmt ml CAS b. a MAXIMUM DAY VALUE CONCENTRA b MASS a LONGTERMAVO VALUE a (tfannlable) (t/ m'Ollahld) ANALYSES NO (1J availabl~ ) Believed Be!Jovecl TTON b. NO OF 

Prcscot Abocnt (I) (I) (I) (I) (2) ANALYSES 

CONCENTRATION 
(2) MASS 

CONCENTRATION 
(2) MASS 

CONCENTRATION 
(2)MASS 

CONCENTRATION MASS 

OC/MS FRACTION 
g Nrtrogen, T Dial 
Oniamc (as NJ 

X - - - - -- -- - mg/I.. kg/d - - -

X - - - - - - I mg/I.. kg/d - - -
hO!l&Greaso 

1 Pbosphorm (as P), X - - - - - - - mg/L kg/d - - -
Total (TT23-14-0l 

. Radioactivity 

(!)Alpha X - - - - - - - pCIIL - - - -

(2) Beta X - - - - - - - pCIIL - - - -

(3) Radiwn, Total X - - - - - - - pCIIL - - - -

(4) Radium 226, Total X - - - -- - -- - pCIIL - - - -
k, Sulfito (01 SO ,J 

X - - - mg/1.. kg/d - --
( 14808-79-8) - - - - -

I Sulfide (as S) X -- - - - - - - mg/L ki/d - - -
m. Sulfite (as SO,) 

X - - - - - - - mg/I.. kg/d - - -
( 14265-45-3) 

n Surfactants X - - - - - - -- mg/I.. kg/d - - -
o AIUl11tnUID, Tola! 

X - - - - - - - mg/L kg/d - - -(7429-90-S) 

p Banwn Total 
X - - - - - - - mg/I.. kg/d - - -(7440-39-3) 

q Boroo, Tollll (7440-
X - - - - - - - mg/1.. kg/d - - -

42-8) 

r. Cobalt, Total (74'40-
X - - - - - - - mg/L kg/d - - -

48-4) 

s lroo, Total (7439-
X - - - - - mg/1.. kg/d - - -89-6) -- -

I Magnesium, 
X - - -- - - - - mg/1.. kg/d - - -!Total (7439-95-4) 

u Molybdenllill, 
X - - - - - - - mg/L kg/d - - -Total (7439-98-7) 

V Manganese, 
X - - - - - - - mg/I.. kg/d - - -Total (7439-96-5) 

w Tm, Total (7440-
X - - - - - - - mg/L kg/d - - -31-S) 

x T1taruum, 
X - - - - - - -- mg/I.. kg/d - - --

Tola! (7440-32-6) 

EPA Fonu 35 I 0-2C (8-90) Page V-2 



-------CONTINUED FROM P/ 2 1 

..... n • u nu""""" \""PY 1rom nan I OI ronn I) =:IINlll41UUll'J\LLNU Olli -I 

-

PART C • Hyn an• prlm,ry IHumy IUld th111Mtlfall eellbim pncas -'"1notor, rder to T•ble lc-2 Ill tho butructlem ID dokrllllne wblcli .Cthe GCIMS f'rKtloJl1 you mmt test for, Mork "X" In ceh,ma 2-a (or •D - GC/MS fncllom that apply to year iiodutry ••d for 
ALL ID:llc lllWlls, cy,mld,s, oad totol pbmok. H)'OU are - r,quir,d to aut< col1111111 2-11 (HCODdary mdatrla, uaprocrn wutewater Nlf.llls, llJld IIGllttlfOlred GC/M8 lractloM), mark "X" ill cola.■ 2-h for - pall■tont )'NI 1mew or me renoa lo be!~ b pr.....t. Mltrl< 
"X" m col..,. 2-c ror eado pollallat yea bdlen lo aboetrt. Hyon ID<lrl< -• la ror •■r polmat, )'W ■uit prffide doe l'fflllb or at lmn ooe mi,,_. ror th ■t poDut■nt. rr )'ell mark coltn111 lb ror ay pollatant, yea mml pro-ride the rfflllb or Id leut oru, 1U1oly111 ror that 
pollabat rr,-ou mow or larw ,_ to h<lleYe ft ril be ducb.ve<d 111.,._,,lnlbom ol 10 ppb or lfflller. lry .. IHJ'k cehnaa lb ror ■cTokin, auyto,,ltrh. lA dlaitNpbo"81, or 2-melhyl--4, 6 d,artnplw,ol, you amt pnnide tloe ruulu of at Icon out analyrio ror - of U.... 
pollatllntl which )OU fm.w or uve .._.,. to bdlcvo tlaat yoa dhcurge lo coocmtratlom of lot ppb or putor. Othenrito, ror pollllblm ror wfllcli you Ill.Irk coht■u lb, )'<NI mmt tltbu lllbmJI al """'1 oae aaalysl, or brlolly de,criH, the rc.uom the polbttont II Cllp<ctad to be 
-- Note that.._ __ - 7 - to - ...,rt,-'---_.., anl'ull•. Com....._ DH•••'- l•D 7 =-' for .. cb .....,.., Stt for addltloaaf .i.t.n. and 

-
PartC. 

2MARK 'X' 3.EFFLUENT 4.UNITS 5. INTAKE (oprfona/) 

11. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONG 1ERM AVG. VALUE a. LONO 'ffiRM A VG. 

l. Pollutm,t and CAS NO. b 0, (if avmlable) (,fawn/ab/«) d. No. OF 
II, VALUE b.NO.OF (If araiJal,k ) a. Tcstina Bel!owd Bolteved CONCENTR b.MASS Reqttirod 

Praent Absent (I) (I) (2) ANALYSES 
ATION (I) (2) ANALYSES 

(I) CONCENTRATION (2)MASS 
CONCHNTRA TION 

(2)MASS 
CONCENTRATION MASS CONCENTRATION MAss 

METALS, CYANIDE, AND TOTAL PHENOLS 

IM Antm1ooy, Total X - - - - - - - mg/L kg/d - - -
(7<440-36-0) 

2M Arscmc, Total X - -- - - - - - mg/L lcg/d - - -
(7440-38-2 

3M Beryllium, TOia! X - - - - - - - mg/L kg/d - - -
(7«<>--41-7) 

4M CQllllm, Total X - - - - - - - mg/L kg/d -- -- -
(744Q.,IJ-9l 

5M Chromtmn. X - - - - - - - mg/L kgld - - -
Total (7440-47-3) 

16M Copper, Total X - - - - - - - mg/L kg/d - - --
(7440-50-8) 

7M Le■d, Total X - - - - - - -· mg/L kg/d - - -
(7439-92-1) 

SM Morwry, Total X - - - - -- - -- mg/L kg/d - - -
(7439-97~) 

9M Noclccl, Total X - - - - -- - - mg/L kg/d -- - -
(7440-0:2-0) 

I OM Selmll.m, X - - - - - -- - mg/L kg/d - - -!Total (7782-49-2) 

II M Stlvcr, Total X - - - - - - - mg/L kg/d - - -
~ 7<440-22-4 

12M Thall llffl, X - - - - - - - mg/L kg/d - - -
ITruJ (74-40-28--0J 

!3M ZtnC, Total X - - - - -- - - mg/L kg/d -- - -
(74-40-66-6) 

14M Cyanlda, X - - - - - -- - mg/L kg/d - - -
Total (51-12-S) 

15M Phenols, X - - - - - - - rng/L kg/d - - -
Trul 

- -· ~ 

DIOXIN 

2,3,7,8- I DESCRIBE RES UL TS -
Tctrochlorodibemo-P X 
D10X1J1 (1764-01-6) 

EPA Form J510-2C (8-90) PAGEV-3 



CONTINUED FROM p.....-,; V-3 --,_, OUTFALL NO. 028 
\ 

2.MARK 'X' 3. EFFLl 4. UNITS (SJM~ ifblanlc) 5 INI. ,optional) 

a. MAXIMUM DAY VALUE 
b MAXIMUM 30 DI\ Y c. LONG 1ERM A VG VALUE 11. LONG TERM A VG. 

1. Polll1181lt 111d CAS NO. (lf 
a Tt:lllmi b &liovod c Bouovcd VALUE Qf available) (tf avo1/able) 

d No OF 
a. VALUE 

b.NO OF avatlf!bl~) 
Roqurred J>resant Absent (1) ANALYSES 

CONCl!NTRA b.MASS (1) ANALYSES 
(!)CONCENTRATION 

(2) (2) (I) (2) TION CONCENTRAT 
(2) 

MASS CONCENTRATION MASS CONCENTRATION MASS 
ION 

MASS 

GC/MS FRACTION - VOLATILE COMPOUNDS 

JV. Acrolem X - - - - - - - mg/L kg/d - - -
'107-02-8) 

2V Acrylomtrllc X - - - - - - - mg/L kg/d - - -'107-13-Jl 

3V Benzene X - - - - - - - mg/L kg/d - - -
'71-43-2) 

4V. Bu (Chlorcmctllyl) Not Required Not Required Not Reqmred 
Ether 1542-88-Jl 

SY. BromofOflll X - - -- - - - - mg/L kg/d - - -
'75-21-2) 

6V Carton 
T e1rachloride X - - - - - - - mg/L kgfd - - -

1156-23-5) 

7V. Cblorobenzcne X - - - - - - - mg/L kg/d - - ,_ 
''108-90-7) 

8V. Chlorodlbrcmomethanc X - - .. - - - - mg/L kg/d - - -
I 1124-48-n 
gy Chlorocthanc X - - - - - .. - mg/L kg/d - - -175-00-3) 
I0V 2 lvmyl 
Ether X - - - - - - - mg/L kg/d - -- -

11110-75-8) 

11 V. Chlorofoon X - - - - - - - mg{L kg/d - - -
1167-66-3) 
12V. Dlchlorobromomeilui.ne 

X - -1175-27-4) - - - - - !llg/L kgld - - -
13V. Dlchlorodifluoromcthane 

Not Reqwrcd NotR~ Not Required 1175-71-Bl 
14 V I, 1-Dtchloroethane 

X - .. - - - - - mg/L kg/d - - -1175-34-3) 
JSV. l,2-D1chl~ane 

X - - - - - - - mg/L kg/d - - -11107-06-2) 
16V. 1,1-Dtcblcrocthylcne 

X - - - - - - - mg/L kifd - - -1175-35-4) 

17V. 1.2-Dtchloropropaoo 
1(78-87-5) 

X - - - - - - - mg/L kg/d .. - -
18V, 1,3-DlchloropropylCIIC X -

1(542-75-{;) - - - - - - m&fL kg/d - - -

I 9V Ethylbenzene X - - - - - - - mi"l, kg/d - - -
'100-41-4) 

20V. Methyl X - - - - - - - m&fL kg/d - - -
Bromide !74-83-91 

21V Methyl X - - - - - - - mg/L kg/d - - '-
Chloride 174-87-3l 
EPA Form 3510-2C (S-90) PAOEV-4 



CONTINUED FROM PA?"--V--1 ---.. OUTFALL NO 028 
~ 

2. MARK 'X' 3. EFFLUENT 4. UNITS (s=rfv lfbla11Jc) S. INfAKE( .if) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONG TERM AYO. VALUll(if a. LONG TERM A VO. 

I. Pollutant IIIJd CAS NO. (If 
L T011Ulg 

b c. (If {1\'Q,lab/t ) awJJ!ablt) 
d. No. OF 

l VALUE b. NO Of' 
m'<tllaol•) Bcllewd Believed CONCENlRA b MASS 

Reqwrod 
Pre>cnt AblOUI (2) (2) (2) ANALYSES 

TION (1) (l) ANALYSES 
( 1) CONCENTRATION 

MASS 
(1) CONC!lNTRATION 

MASS 
(1) CONCEITTRATION 

MASS CONCl!NTRATION MASS 

GC/MS FRACTION - YOLA TILE COMPOUNDS (C<>nlinlled) 

XJ.Y. Methylene X - - - - - - - ms/L kg/d - - -
Chlondo (75-09-2) 

23V 1,1,2,2-
Tonchlorootham X -- - - - - - - ms/L kg/d - - -
1(79.34-5) 

124V Tetrachlorocthylm>e X - -- - - - - - ma/L kafd - - -
1(127-18--1) 

2SY Toluene X - - - - -
Ill 08-88-Jl 

- - rng/L kg/d - - -
26V I ,2-Trms-
Dtchloroetbyleoe X - - - - - - - ms/L kg.Id - - -
lm5-W-5l 

127V, I, I, 1-Trlchloroethano X - - - - - - - mafL ~d - - -
1(71-5~) 

28V I , 1,2-Tncliloroclhone X - - - - - - - mg/L kgld - -- -
1(79-00-S) 

29V Tnchlorocthylcnc X - - - - - - - ma/L 4/d - - -
1(79-01-6) 

3 0V TncblorolluoromcthmJe X ~ - -- - - - - mg/L kg/d - - >-

1(75-69-4) 

31V Vinyl Oilondo X - - - - - - - mg/L kg/d - - -
1(75-01-41 

IGC/MS FRACTION· ACID COMPOUNDS 

I A 2-Chlorop,cnol X - - - - - - - mg/I. kg/d - - -
1(95-57-81 

2A. 2,4-Dlchlorophenol X - - - - -
111~3-2) 

- - mg/L kjvd - - >-

3A 2,4-Duncthylphenol X - - - - - - - mg/L qld - - -
,(105-67-9) 

4A 4,6-Dlll/lrO-OCrcsol X - - - - - - - ma,'L kg/d - - -
(534-52-ll 

SA 2.4-Dttulropheool X - - - - - - - ms/L k&'d - - -
(Sl-28-Sl 

6A. 2-N llrOphenol X - - - - - - - mg/L kg/d - - -
(88-75-S) 

7 A 4-Nnrophcnol X - - .. - - - - ms/L kafd - - -
'I 00-02• 71 

BA. P-Chloro-MCrcool X - - - - - - - 111g/L kg/d - - -
(59-50-71 

9A. Pcntaohlarophcnol X - - -- - - - - mg/I.. qld - - -
(87-86-S 

IOA Phenol X - - - - - - - mglL kg/d - - -
108-95-21 

I IA 2.4,6-Tochlorophenol X - - - - - -- -- mg/L ki/d - - -
'88-05-2) 

EPA Form 3510-2C (8-90) PAGEV-5 



CONTINUED FROM PAc:;,=..v_s 
------

O!ITFALL NO 028 
~ 

2.MARK'X' 3.EFFLUENT 4. UNITS (suec,/v If blank) 5. INTAKE (Of ) 

I Pollutant md CAS NO. (If a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. WNO TERM A VO. VALUE(if a.. LONG TERM A VO. 

b 0, (I/ m'aJ/ab/e) am1/able) • VALUE 
ll\'aWlblc) L Testini! Believed Belleved 

d. No, OF 
CONCHNIRATI b l\1ASS 

b NO.OF 
Required 

Frcocnl Ab5elll (]) (2) (I) (I) (2) ANALYSES 
ON (I) (2) ANALYSES 

CONC!!NTRATION MASS CONCENIRATION 
(2) MASS 

CONCENTRA 110N MASS CONCENTRATION MASS 

GC/MS FRACTTON - BASEmEUTRAL COMPOUNDS 
I B Acenapliheno (83-32-9) X - .. - - - - - mg/L kg/d - - -
2B A=iapiiylene (208-~) X - - - - - - - ms/L kgld - - -
3B Antlnceno ( 120-12-7) X - - - - - - - ms/L kgld - - -
4B Bcnzullne (92-87-S) X - - - - - - - ms/L kgld - - -
SB Benzo (a) Anthracena 

X - - - - - - - mg/1. kgld - - -56-55-3) 

6B Bemo ( a) Pyrcoc 
X - - - - - ms/L kgld - -(50-32-8) - - -

7B 3,4-Beozofluorantbene 
X ms/L kgld (205-99-2) - - - .. - - - - - -

8B Bcnzo (sht) Pciylcno 
(191-24-2) X - - - - - - - mg/L ka/d - - -
9B Bonzo (k) Fluormthene (']:07 • 

X ms/L kgld 
08-9) - - - - - - - - - -
JOB Bio (2-Chlorocthoxy) 

Metmoe (111-91 X - - - - - - - mg/!. kgld - - -
I) 

11 B Bts (2-Chloroelhy!) Ether 
lJ 11-44-4) X - - - - - - - mg/L kgld - .. I-

12B Bts (2-0,loroaopropyl) 
X mg/L 4fd Elhcr ( I 02-80-1) - - - - - - - - - -

13B BIS (2-lllhylhcxyl) Plttlutlatc 
X - - - - - - - mg/L kgld - - -(117-81-7) 

14B. 4-Bromophenyt Phenyl Ether 
X mg/L kgld (101-55-3) - - - - - - .. - - -

I IB Butyl Benzyl Phdwate (85-
X - - - - - - - mg/L kgld - - -611-7) 

168 2-Chloronophth.ieno (91-58-
X mwL 4'd 7) - - - - - - - - - -

17B 4-Cblorophenyl Phenyl Ether 
(7005-72-3) X - - - - - - - mg/!. kifd - - .. 

18B Chrysene (218-01-9) 
X - - - - - - - mg/1. lcg/d - - -

19B Dlbenzo (a.bl Antbraccnc 
(53-70-3) X - - - - - - - mg/L kgld - - -
20B 1.2-Dlchlorobcnzcno (95-SO-
I) X - - - -- - - - mg/L kgld - - -
21 B 1.3-Dt-cblorobenzcne (541-

X mg/!. kgld n-1) - - - - - - - - - -
BP A Porn, JS I 0-:ZC (8-90) 



OUTFALLNO 028 ..........,, CONTINUED FROM PA<=->1-6 ,..-.... 

2MARK'X'- 3. EFFLUENT 4. UNITS (m<1crlv 1fblunk) 5. INTAKE (op( 
b MAXIMUM JO DAY VALUE ~ ,.,QNG TERM AVG VALUE a LONU TERM AVG. I Pollntmt and CAS NO. (Tf b a MAXIMUM DAY VALUE 

(r( a.-alloble) (1famtloble) d No.QI' • VALUE b.NO OF IL Tcstlns 0 Belteved 
CONCl!N1RA b.MASS al'rlllahl•) 

Required 
B<,lleved 

Abscut (2) (I) (2) (2) ANALYSES (I) (2) ANALYSES Prosenl (I) CONCENTRATION (1) CONCEN"JRA TION TION 
CONCllNTRATION MASS MASS CONC!WnATION MASS MASS 

GC/MS FRACTION· BASE/NEUIBAL COMPOUNDS (~,;.,,...,r, 

22B I .4-Dich.lorobcnzcne ( 106- X - - - - - - - mg/L kg/d - - -L,,,_ -n 

23B 3.3-Dichlcrnbenzidme (91-
94-1) X - - - - .. - - mii/L ka/d - .. -

" 24B D1Clbyt Pbthalalo (84-66-
X - - - - - - - m&'L kwd - - t-

2\ 

25B Dimethyl PhthalllC ( 131 • 
X - - - - - - - mg/L ks/d - - -1 J.J\ 

26B DI-N-Butyl Phthalatc (84-
74-2) X - - - - - - - ma/L kgld - - -
27B 2,4-Dirutroto!ucoo (121-14 

2) X - - - - - - - mg/L kgld .. - -
28B 2,6-Dmrtrololuffle ( 606-20 

2) X .. - - - - .. - ma/L kg/d - - -
29B DI-N-Octyl Phthlllatc (117 

X - - - - - - - ma/L ka/d - - -84-0) 

3-0B I .2-Dlpbcaylhydrumo ( a, 
X - - - - - - - ms/l, kgld - - -t l /1 ??.M.:n 

31 B Fluorantheno (206-44-0) X - - .. - - mg/L kgld - .. t-

3 2B Fluoreoe (86-73-7) X .. - ms/l, kgld - .. 
33B HoxachJorobenzeoe ( 118-

X - - - - - - - mg/L ka/d - - -174-ll 
34B llexachlaubu!adenc (87-

X - - - - - - - mg/L ks/d - - -611..J\ 
35B, 

Hoxacblorocycloponllldlene (77- X - - - - -
147-4) 

- - mg/L kgld - - -
36B Hcxachloroclhonc (67-72- X - - - mg/L kgld -
37B lndooo (J,],3-cd) Pyrme 

X - - - - - - - mg/L ka/d - - -(193-39-') 

38B bophorono (711-59-1) X - - - - - - mwL kg/d - - -
39B. Naphthalene (91-20-3) X - - - - - - mg/L kgld - - -
40B N1troben=ie (98-95-3) X - - - - - - mg/L kg/d - - -
41 B N-NllroSodnnethylammc 
(62-75-9) X - - - - .. - - mg/L kg/d - - t-

42B N-N1trosod,- N-

Propylamme ( 621-64-7) X - - - - - - - mg/L kg/d .. - -
EPA Form 3510-2C (B-90) PAGEV-7 



OUTFALL NO. 028 ---..._ CONTINUED FROM p_.u= V-7 ..-... 
2 MARK'X' 3. EFFLUENT 4. UNITS (specifv if blank) 5.INTAl\ 110110/) 

I. Pollutant and CAS NO. (lf a. MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE c LONG TERM AVG VALUE a. LONG l r.KM A VO. 

a Tcstmg 
b 

C Bcl1ovcd (t[avwlab/11) (1( mYI//able) d No. OF 
.. 

VALUE b NO OF awn/able) Believed CONCENTRA b MASS 
Required 

Present 
Absent (I) (2) (I) (2) (I) (2) ANALYSES 

TION 
(I) (2) ANALYSES 

CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS 

OC/MS FRACTION - BASE/NElITRAL COMPOUNDS (contmued) 

43B N-
Nf tro!odlphenylamine X - - - - - - - mg/L kg/d - - -
(86-30-6) 

44B Pbenanthrene X - - - - - - - mg.IL kgid - - -
(SS-01-8) 

◄SB Pyrene X - - - - - - - mg/L kg/d - - -
(129--00-0 

46B 1,2,4-Trichlorobenzeoc X - - - - - - - mg/L kg/d - - -
020-82-ll 

OCMS FRACTTON - PESTICIDES 
IP Aklnn 

X mg/L kg/d 
(309-00-2) - - - - - - - - - -
2P.a-BHC 

X mg/L kg/d 
(319-84-6) - - - - - - - - - -
3P !!-BHC 

X - - - - - - - mg/L kg/d - - -(319-85-7) 
4P.y-BHC 

X - - - - - - - mg/L kg/d - - -(58-89-9) 
SP. ~BHC 

X mg/L kg/d 
(319-86-8) - - - - - - - - -- -
6P. Chlordane X - - - - - - - mg/L kg/d - - --
(57-74-9) 
7P 4,4'-DDT 

X - - - - - - - mg/L kg/d - - -150-29-3\ 
SP. 4,4'-DDE 

X - - - - - - - mg/L kg/d - - -(72-55-9) 
9P 4,4'-DDD 

X -- - - - - - - mglL kg/d - - -(72-54-8) 
!OP Dieldnn 

X mg/L kg/d 
(60-57-1) 

- - - - - - - - - -
11 P. a-Enosulfan 

X mg/L kg/d 
(115-29-7) - - - - - - - -- - -
12P. j3-Endorulllm 

X - - - - - - - mg,IL kefd - - -1115-29-7) 

13P Endosulflm 
Snlfatc X - - - - - - - mg/L kg/d - - -
'I 031-07-8) 
14P Endrm 

X mg/L kg/d 
'72-20-8 - - - - - - - - - -
Aldehyde 

X .. - - - - - - mg/L kg/d - - -
l1742 I-93-4l 
16P. Hcptachlor 

X - - - - - - - mg/L kg/d - - -
1176-44-8 
EPA Form 35 I 0-2C (8-90) PAOEV-8 



OUTFALL NO 028 
~ -- EPAI.D. NUMBER(copyfromltcm I ofForm I) -------.,1891114 

CONTINUED FROM I V..S 

2. MARK 'X' 3 EFFLUENT 4. UNITS (sp«ctfy if blank) 5 INTAKE (optional) 

I. Pollotan1 and 
a MAXIMUM DAY VALUE 

b. MAXIMUM 30 DAY VALUE (if c. LONG TERM A VO V ALUE(lf 
a LONG TERM A VG. VALUE CASNO.(lf a. TcstJna 

b C 
ava1/abl~) m'C11lable) d No OF 

a b NO OF 
Believed Bcllcvcd CONCENTRA b MASS ,rro,Jab/,) R.equrrcd 
Proscnt Absent (I) (2) (2) 

kI)CONCHNTRATIO~ 
(2) ANALYSES 

TION (I) (2) ANALYSES 

CONCENTRATION MASS 
(I) CONCENTRATION 

MASS MASS CONCENTRATION MASS 

GC/MS FRACTION - PESTICIDES (contm11ed) 
17P Heptaclllor 

Eproaclo X -· - - .. - - - mg/L kg/d - - -
10024-57-3) 
ISP. PCB-1242 

X mg/L kgld -1(53469-21-9) - - - - - - - - -
19P. PCB-1254 

X mg/L kg/d 
'I 1097-69-1) 

.. - - .. - - - - - -
20P PCB-1221 

X - - - - - - - mg/L kg/d - - -
'11 I 04-28-2) 
21P. PCB-1232 

X mg/L kg/d 
'I I 131-16-5\ - - - - - - - - - -
22P. PCB-1248 

X mg/L kg/d 
12672-29-6) - - - - - - - - - -

23P PCB-1260 
X mgfL kg/d 

'I I 096-82-5\ - - - - - - - -· - -
24P. PCB-1016 

X mg/L kg/d 
(12674-11-2) - - - - - - - - - -
25P Taxapllcrn, 

X - - - - - - - mg/L kg/d - - -'8001-35-2) 

EPA Form 3510-2C (8-90) Page V-9 



PLEASE PRINT OR -p.o,E TN THE UNSHADED AREAS ONLY. You may report some or all ofth15 mformauon 
on separate sheets (IL! .ame format) instead of completing these pages 
SEE INSTRUCTION1> 

..---... EPA ID NUMBER (copy from Item I of Form I) 
110001891114 

I OUTFALL NO IOI 
I ! 

- - ' V INTAKE AND EFFLUENT CHARACTERISTICS continued from 

PART A-You must provide the results of et least one analysis for every pollutant in this lllble Complete one table for each outfull Sec mstructtons for eddttlonal dctatls 

I Pollutant 

a. B1olog1cal Oxygen Demand (BOD) 

b Chemical O~gen Demand (COD) 

c Total Organic Carbon (TOC) 

d Total Suspended Sol tels (TSS) 

e Ammonia (as N) 

f Flow 

g Temperature (wmllr) 

h T cmpcrature ( summer ) 

i pH 

a. MAXIMUM DAY VALUE 

(I) 
CONCENTRATION 

VALUE 

(2) 
MASS 

2367.90 
VALUE 

32 
VALUE 

40 7 
MINIMUM MAXIMUM 

2. EFFLUENT 
b MAXIMU!lil30DAYVALUE 

(/famllabl~) 

(I) (2) 
CONCENTRATION MASS 

VALUE 

VALUE 

VALUE 

MINIMUM MAXIMUM 

o LONO TERM A VO VALUE 
(If aratlala) 

(I) 
CONCENTRATION 

VALUE 
1850.56 

VALUE 
237 

VALUE 
34 8 

(2) 
MASS 

,-----------, 
! I 
I - : 

3. UNITS (specify If blank) 

d No OF a 
ANALYSES CONCENTRATION 

b.MASS 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

1096 
MOD 

•c 

°C 

STANDARD UNITS 

4. INTAKE (optional) 

a LONO TERM A VO VALUE 

(I) 
CONC'EJIITRA TION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

b.NO.OP 
ANALYSES 

~----~ 
PART B- Marie uX" in column 2-a for each pollulllnt you blow or hove reason to believe Is present Mark uX" in column 2-b lbr each pollutant you believe to be absent If you mark column 2n for any polhllllnt which is limited either directly, or 
mdlrcctly but expressly, in an effiuent hmttations guideline, you must provide the results of nt least one analysis for that pollutant For other pollutants for which you mark column 2a, you must provide quanlltnltve data or an explnnatton of their 
presence In your discharge Complete one table for each outfall. Sec the instructions for addrtlonal details and requirements. 

I Pollutant and 
CAS NO. (if 
avatlahle) 

a Bromide 
24959-67-9 

b Chlorine, Totnl 
Residual 

c Color 

d Fccul Cohform 

c Fluoride 
16984-48-8 

f Nttrntc - Nttntc 
asN 

2.MARK 'X' 3. EFFLUENT 4. UNITS (specify if blank) 

a MAXIMUM DAY VALUE 
c Bellcvcdt--------,------+---....;;..m-"'iil"'-lahl_,,•..._ ___ -+------"IIV'-"ru~·1a1~0------1 d. No OF a. 

~,:;,~ Absent (I) (2) (I) (2) (I) (2) ANALYSES CONCENTRATION 
CONCENTRATION MASS CONCENTRATION MASS CONCENJ"RATION MASS 

b 
b MAXIMUM 30 DAY VALUE (if c LONG TERI\,! A VO VALUE (If 

b. MASS 

X mg/L kg/d 

X mg/L kg/d 

X NTU 

X COU!OOml 

X mg/L kg/d 

X mg/L kg/d 

EPA Form 35 I 0-2C ( 8-90) Page V-1 

5. INTAKE (optional) 

~ LONO TERM A VO. VALUE 

(I) 
CONCENJ"RA TION 

(2) 
MASS 

b NO.OF 
ANALYSES 



ITEM V-B CONTINUF ~ --., OUTFALL NO. 101 

~-
.MARK'X' 3 EFFLUENT 4 UNITS (s11=.Jj, /fb/011J.) 5 INTAKE (optrona, 

b MAXIMUM 30 DAY V ALUB e. LONO TERM A VO Y ALUE d No OF 
a 

I. Pollutant mid CAS a b. 11. MAXIMUM DAY VALUE CONCENrRA b MASS ■ LONG TERM A YO VALUE 
NO. (if avculab/•) Believed 

(I/ arm/ab/•) (If (IVQf/abls) ANALYSES 
TION 

b NO OF 
Belu,ved 

ANALYSES 
P=all Absent (I) 

(2) MASS 
(1) 

(2) MASS 
(1) 

(2)MASS (I) {2) 
CONCENTRA TJON CONCENTRATION CONCENTRATION CONCENTRATION MASS 

OC/MS FRACTION 

g Nurogen, Total 
Onmmcfa.rNJ 

X - - - - - - - mg/L kgld - - -

h Oil &: Grease 
X - - - - - - - mglL kgld - - -

, Phosphorus (as P), X - - - - - - - mg/I. l..g/d - - -
T0111117723-14-0l 

I. Radioactivitv 

(I) Alpha X - - - - - - - pCiJL - - - -

(2) Beta X - - - - - - - pCiJL - - - -

(3) Radium, T ollll X - - - - - - - pC1/L - - - -
(4) Radmm 226, Total X - - - - - - - pCIIL - - - -
k. Snlfate (a,- SO 4) 

X - - - - - - - mg/L kJid - -- .. 
(14808-79-8) 

I. Sulfide (ar 5J X - - - - - - - mg/I. ksfd - - -
m Sulfite (as So,) 

X - - - - - - - m~ kg/d - - -
(1426~5-3) 

n Surfiictants X - -- - - - - - mg/I. kgld - - -
o. Alnmmum, Total 

X - - - - - - - mg/L kg/d - - -(7429-90-5) 

p. Barium Total 
X - - - - - - - rug/I. kgld - - -(74-40-39-3) 

q. Boron, Total (7 440-
X - - - - - - - mg/L kg/d - - -42-8) 

r Cobalt, Total (7440-
X - - - - - - .. mg/L kgld - - -

48-4) 

I Iron, Total (7439-
X - - - - - - - mg/L kgld - - -89-6) 

t Magncsnnn, 
X - - - - - - - mg/L kg/d - - I-

Total (7439-95-4) 

lL Molybdenum, 
X - - - - - - - mg/L kgld - - -Total (7439-98-7) 

V Manganese, 
X - - - - - - - mg/L kgld - - -

Total (7439-%-5) 

w Tm, TOIBI (7440-
X - - - - - - - mifl ke/d - - -31-5) 

X Titanium, 
X - - - - - - - mg/L kg/d -- - -

Total (7440-32-6) 

EPA Form 3510-2C (8-90) Page V-2 



r---
CONTINUED FROM p/ 

~ 

I er,,•,_,. .,urnoc•'l""I')' .,,._ ""'" , U1 ruim I J ~•o:••··~1vu1r1UA,NV IVI 

PAllT C - Jr,.._ on,• prim Ill')' lndatry oad 1111, owdl,U-..., prKee wartewater, nlcr lo Tllbla 2c-l lo lloe ....,.._ le detormJne wWcll of 1M GC/M8 fraction yoa mut lat lor. Mark "X" In ce1mruo 2-a for all ndo CC/MS fraction, lhal apply lo 7oar bufutry aad for 
ALL toxic aetats, cyan,du, and letal pheoob. If you an - roqolnd lo marl< celllDUI 2-a (........,. lndllltrits, -i,rottu wutewaler ou11a11, ond nowequrtd GCIMS fn,ction,), mark "X" In calnaa H, rw tadl pollnb>al yea knew or haft....,_ lo belJev, Is praanL Mark 
"X" la col■mn 2-c ror oedl pollnllllll J'OII bdlon Is llbJ<nL Ir71n1 mark column 2A ror uy polln1aa1, ,..a mmt pr...tde Ille raaJts or 11 ...,, _ anal7111 ror that pollortuL U,... m.uit col,._ lb lbr ny pdetnt, 70■ mut pronie the remill or at '-! oo• •oalysl, for 1ha1 
poll- ll'yoo, know or loaw.....,.,. to bdlan II ri1 be dlscharafll I■ ceocentnllem ol 18 ppb or ,....r.r. If ye■ mark cehun■ lb ror ocrolllin, acry\oollrio, 2,1 dlnkroplw,DI, or l-<netbyl-4,, dbollropltmal, )'1'0l mat pnMde Ibo ..-u or at iu.1 oat ... 1,..i, for oach or 11aa, 

poll■.-. wlrlcb 700 know w l>ave rcnea lo bell...e lllat you dllC!au-p In coucmtratlom ol 100 ppb w puter. Olllorwlso, ror ~II ror w~ldi ,ou marl< tnlllJlla lb, yo■ •DJt dtha- IGbalt at lout on• •••lym or bridQ' duaibe tbe reuon, Ille poll■tut II npectcd 10 be 
clJsc:...........i Note lloat o,.,...,. 7 ••- to dus _...,..,___review oacb cattfullv. r.-,.,~• one tabl• (uB 7 .,..cs\ fnr N><'h <nrll'oll, S.• lmtni-. lbr •ddt••.,,.J deta,11 •nd 

Part C. 

2.MARK 'X' 3 EFFLUENT 4. UNITS 5. INTAKE (opllonal) 

a. MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE c. LONG TERM A VO VALUE a.LONO~AVO 

I Pollutant and CAS NO b. C (rfawn!able) (tf cn'0.1/able) a. VALUE 
(If aroJ!abl•) a. Tmtu,g 

Believed Bebcveo d,No,OF 
CONCENTR b, MASS b.NO.OF 

Required 
~ Aboont (I) (I) (2) ANALYSES 

ATION (I) (2) ANALYSES 
(I) CONCENT!lATION (2)~tASS 

CONCENIRATION 
(2)MASS 

CONCEm'RATION MASS CONCENTilATION MASS 

METALS, CYANIDE, AND TOTAL PHENOLS 

IM Antimony, Total X - - .. - - - - mg/L kg/d - - --
(7-440-36-0) 

2M Arscruc, Total X - - - - - - - mg/L kg/d - - --
(7440-38-2 

3M Bcryllnm, Total X - - - - - - - mg/L kg/d - - --
(7~1-7) 

4M Cadmrum, Total X - - - - - - - mg/L kg/d - - -
(7440-43-9) 

5M Chromwm, X - - .. .. .. - - mg/L kg/d -- - -
Total (7-440-47-3) 

~M Copper, Total X - - - - - - - mg/L kg/d - -- -
{7440-~) 

7M. Lead, Total X - - - - - .. - mg/L kg/d - - --
(7439-92-1) 

8M. Morcury, Total X - - - - - - - mg/L kg/d -- - -
(7439-97-6) 

9M Nlckc1, Total X - - - - - - - mg/L kg/d -- - -
(7-440-02-0) 

!OM Sden11.1111, X - - - - - - - mg/L kg/d - - -
Total (TI82-49-2) 

11 M Silver, Total X - - - - - - - mg/L kg/d - - -
(7440-22-4 

12M ToalllUffl, X - - - - - - .. mg/L kg/d - - -ITotil (7440-28-0) 

I 3M Zinc, Tow X - - - - - - - mg/L kg/d - - -
(7~) 

14M Cyanide, 
1Tat111 (57-12-5) 

X - - - - - - - mg/L kg/d - - -
ISM Pbcno!J, X - - - - - - - mg/L kg/d - - -
Total 

DIOXIN 

2,3,7,8- 'DESCRIBE RESULTS -
Tcttachlororubenzo..P X 
Dt= (1764-01-6) 

EPA Form JSI0-2C (8-90) PAGEV-3 



CONTINUED FROM P.~""-V-3 ---- OUTFALL NO. IOI ~--.. 
2.MARK'X' 3.EFFLl 4. UNITS (specify I/blank) 5. INT. ,oplional) 

b MAXIMUM 30 DAY c. LONG 1ERM A VO. VALUE a LONG TERM A VG. 
1. Pollutant and CAS NO (l/ 11. MAXIMUM DAY VALUE 

VALUE (ifavatlahk) (,fava1/ablc) • VALUE 
aratlabl_t) a TC!llng b Believed cBelievcd d No OF 

CONCENTRA b MASS b NO OF 
Rcqun-ed Present Abtent (:l) (I) (2) (!) (2) ANALYSES (I) 

(2) ANALYSES 
(J)CONCENTRATION TION CONCENTRA1 MASS CONCENTRA 110N MASS CONCENTRATION MASS 

ION 
MASS 

GC/MS FRACTION-VOI.ATILE COMPOUNDS 

IV. Acrole!n X - .. - - -
1007-02-8) 

- - mg/L ki/d - - -
2V Acrylonltnlc X - - - - - - - mg/L kg/d - - .. 
11107-13-ll 

3V.Benzcnc 
1(71-43-2) 

X - - - - - - - mg/L kg/d - - -

4 V. B1, (Otloromotbyl) NotReqmrcd Not Required Not Required 
Ether 1542-88-1 l 

5V. Bromofonn X - - - - .. - - mg/L kg/d - .. -
lns-2s.21 
6V Camon 
Tettachloride X - - - - - .. - mg/L kg.Id - - -

1156-23-Sl 

7V Chlorobenzene X - - - - -
/108-90-71 

- - mg/L kg/d - - -

BY. Chlorodtbromomethane X - - - - - - - mg/L kg/d - - -
1124-48-ll 

9V. Cblorocthanc X .. - - .. - - - mg/L kg/d - - -75-00-31 
I0V.2 - ~,lvmyl 
Ether X - - - - - - - mg/L kg/d - - -
I I0-7S-8l 

11 V. Chlorofono X - - - - - - - mg/L kg/d - - -
(67-66-31 
12V Dichlorobromomemme 

X - - - - - - - mg/L kg/d - - -'(75-27-4) 
13V Dlchlorodifluorometbanc 

Not Required Not Required Not Required 
1'75-71-Bl 
14 V I, 1-Dlcltlorocthane 

X - - - - - - - mg/L kg/d - - -1(75-34-3) 
ISV.1,2-

X - - - - - mg/I.. kg/d 1007-06-2) 
16V. I , t -Dtchloroc111y1enc: 

X - - - - - - - mg/L kg/d - - -1175-35-41 

17V 1,2-Dtcbloropropanc 
X -1178-87-5) - - - - - - mg/L kg/d - .. -

I SY 1,3-Dlchloropropylc:ne X - - - - -
11542-75-6) 

- - mg/L kg/d - - -
19V Ethylbcnzcnc X - - - - - - .. me/L kg/d - ~ -
1(100-41-4) 

20V Methyl X - - - - - - - mg/L kg/d - - -
Brorrude r7 4-83-91 

21V Methyl X .. - - - - - - mg/L kg/d - - -
Chlomle 174-87-31 
EPA Foou 3510-2C (8-90) PAOEV-4 



CONTINUED FROM PAr--, 4 ,,-...,, OlJfFALL NO IOI ------, 
2.MARK 'X' 3. EFFLUENT 4. UNITS (specify If blank ) 5. INTAKE{ 1/) 

b MAXIMUM 30 DAY V ALUB c. LONG TERM A VG. V ALUB(if a LONG TERM A VO 
I Pollwmt m,d CAS NO. (1/ b 

a. MAXIMUM DAY VALUE 
(ff amilabl• ) 01"<11/ablt!) • VALUE C 

d No OF b NO OF tll'al/abl•) • Testmg BclJOYOd Behaved CONCEN1RA b MASS 
ANALYSES RcqutrM (2) (2) (2) ANALYSES 

TION (I) (2) Pn,sont AbMIUI (I) CONCENTRATION (I) CONCENTRATION (I) CONCENTilATION 
MASS MASS MASS CONCEN1RATION MASS 

OC/MS FRACTION -VOLATILE COMPOUNDS(coot~ 

22V Methylene X - - - - - - - mg/L l.gld - - -
Chlondo f7S--09-2) 

23V. 1.1,2,2-
Tetrachloroelhano X - - - - - -- - mg/I. kgld - - -
lr79-34-51 

124V Tctraa,Jorocthylcne X - - - - - - - mg/L kgld - - -
lfl27-I 8-41 

25V Toluene X - - - - - - - mg/L kgld .. .. -
In 08-88-31 

26V 1.2-Trmo-
Dichloroetbylene X - - - - - - - mg/L ks'd - - -
lo 56-60-51 

r7Y I , I. 1-Tnchloroethme X - - - - -- .. - mg/L ki'd - - -
1(71-55-61 

28V 1,1,2-Tnchloroetiww, X -- - - - -
1179-00-51 

- - mg/L kwd - - -

29V Trichloroelhyleno X - - - - - - - mgll. l.g{d - - -
'179-01-61 

JOY Tnchlorofluoromcthan X - - -· - - - - mwl, kg/d - - ~ 

1175-69-41 

31 V Vmyl Chloride X - - - - - - - mg/L kgld - - -
lf75-0l-4l 

OC/MS FRACTION - ACID COMPOUNDS 

IA 2-Cl»orophenol X - - - - -
'95-57-81 

- - mg/L kjld - - -

2A 2.4-Dlcblorophcnol 
1/120-83-2) 

X - -· - - - - - mg/L ksfd - - -

JA 2.4-Dunethylphcnol X - - - - - - - mall k&'d - - -
IOOS-67-91 

4A 4,6-Dnnlro-OCresol X - - - - - - - mg/L kg/d - - -
1'534-52-1) 

5A 2."-Dmitroplu:nol X - - - - - - - mg/L kgld - -· -
1151-28-5) 

6A 2-Nitrophcnol X - - - - -
1/88-75-5) 

- - mg/L kgld .. - -
7 A 4-N,trophcnol 

11100-02-71 
X - - - - - - - mg/L kgld - - -

SA P-Chloro-MCreso! X - - - - - - - mglL kwd - - -
1(59-50-7) 

9A Pcntachloropbenol X - - ·- - - - - rnglL kafd - - .. 
1187-86-s 

IOA Phenol X - - - - - - - mg/L k&'d - - -
(108-95-2) 

IIA 2.4.6-TrichloroJmcnol X - - - - - - - mgll. kg/d - - ~ 

lrl!S-05-21 

EPA Fonn 3510-2C (8-90) PAOEV-5 



OUTFALL NO IOI 
CONTINUED FROM PAr--' -5 .........._ ----..., 

2 MARK'X' 3.EFFLUENT 4. UNITS (on=,fy if blank) 5. INTAKE(~ ) 

a MAXIMUMDAYVALUE 
b MAXIMUM 30 DAY VALUE c. LUNG TERM A VO. VALUE((( a. LONG TERM AVG 

I. Pollutant and CAS NO. (If b, C. (if ava1/ahlc) aro,/ablc) d No OF 
I VALUE b.NO Of IMulabl.) 1 Te,dng 

Belloved Balleved CONCEN'JllATI b MASS Requlred 
l'rcscnl Absent (I) (2) (I) (I) (2) ANALYSES 

ON (I) (2) ANALYSES 

CONCENillA TION MASS CONCENTRATION 
(2) MASS 

CONCEN"JMTION MASS CONCENTRATION MASS 

GC/MS FRACTION - BASE/NEUTilAL COMPOUNDS 
I B Acenaphthene (83-32-9) X - - - - - - - mg/L ki/d - - -
28 Acenaphtyleno (208-96-8) 

X - - - - - - - mg/L kg/d - - -
38 Antbracene (120-12-7) X - - .. - - - - mg/L kg/d - - .. 
kB BenzldJne (92-87-5) X - - - - - - - mg/L kg/d - - -
58 Bonzo (a) Arthracenc 

X - - - - - - - mg/L kg/d - - -1156-55-31 

68, Benzo (e) Pyrene 
X - - - - - - - mwl, ks'd - - .. 

(50-32-8) 

7B 3 ,4-Bcnzoflooranthme 
(205-99-2) X - - - - - - - mg/L kgld - - -
SB Bcnzo (gh1) Pcrylene 

(191-24-2) X - .. - - - - - mafL ka,'d - - -
9B Bcnzo (k) Fluoranlhone (207-

X - - - - - - - mg/L ki/d - - -08-9) 

I OB. B11 (2-Chloroelhoxy) 
Metbene (111-91 X - - - - - - - mg/L Jcsid - - I-

I) 

11 B 811 (2-Chloroe!hyl) Ether 
(111-44-4) X - - - - - - - mg/L kg/d - - -
128 Bis (2-0tlorouopropyl) 

X .. mg/L kgld - - -Ether ( I 02-30-1 ) - .. - - - -
13B. B11 (2-Etbylhexyl) Phth&atc 

X - - - - - - - mg/L ks/d - - -(117-81-7) 

148 4-Bromophenyll'henyl Ether 
X (101-5.5-3) 

.. - - - - - - ma/L kg/d - - -
158 Butyl Bcnzyl Phthalate (85-

X - - - - .. - - mg/L kl!"d - - -168-7) 

168 2-Chloronaphtbalcoe (91-58-
7) X - - - - - - - mg/L kgld - - -
178 4-0tlorophcnyl Phenyl Eu-
(7005-72-3) X - - - - - - - mg/L ks'd - - -
188 Cluysenc (218-01-9) 

X - - - - - - - mg/L kg/d - - -
I 98 D1bem:o (a.h) Anthraocnc 
(53-70-3) X - - - - - - - ma/I, kg/d .. - -

208 I ,2-D1ehlorobenzme (9S-50-

I) X - - - - - - - mg/L kgld - - -

218 I ,3-01-clilorobcnzcnc (5'4 I -
X - - mg/L ka,'d - - -73-1) - - - - -

EPA Fom, 35 I0-2C (8-90) PAOBV-<> 



---- OUTFALL NO. IOI 
CONTINUED FROM PA,---. 6 -2 MARK 'X' 3.EFFLUENT 4. UNITS (Sf1t!Clfjnf blank ) 5 INTAKE (opl 

1. Pollutant and CAS NO. (If a. MAXIMUM DAY Y ALUE 
b. MAXIMUM 30 DAY VALUE c LONO TERM AYO.VALUE a. LONO TERM A VO 

b c.&11.....,, r,r arauabl~ l (If m-ailahleJ d No Of' 
I VALlll b NO OF awrllablc) I TOIiing 

Believed CONCENTRA b.MASS 
Required A1-ll (2) (I) (2) (2) ANALYSES (I) (2) ANALYSES Prosmtt (I) CONCENTilATION (I) CONCElmlATION TION 

MASS CONC!lNIRATION MASS MASS CONCENTRATION MASS 

GC/MS FRACTION - BASE/NEUTRAL COMPOUNDS (ennmu...n 

22B l,+Dlohloccbe=(I06-
X - - - - - - .. mg/L lqjld - - -46-7\ 

23B J,3-Dlchloroben%1duie (91-
94-1) X - - - - - - - mg/L lqvd - - -
248 Dtt!hyl Phthalate (84-66-

X - - - - - .. - mg/L kwd - - -21 

25B Dun ethyl Phthalate ( I 31 -
X - - - - - - - mg/L kg/d - - -11-31 

268 DJ..N-Butyl Phthalate (S4-

74-2) X - - - - .. .. - mg/L kg/d - - -
T7B 2,4-DmllrOloluone ( 121-14-

2) X - - - - - - - mg/L kg/d - - -
28B 2,6-D,mtrotolucoe ( 606-20 

2) X - - - - - - -- mg/L kg/d - - -
29S D1-N-Octyl Phthalatc (117-

X mg/L ka/d --S4-0) - - - - - - - - -
JOB I ).-Dlphonylhydrazme ( as 

X - - - - - - - mg/L kg/d - - -I ll'Yl..M..7', 

13 I B Fluonmlheno (206-44--0) X - - - - - - - mg/L ka/d - - -
32B Flucnno (86-73-7) X - - - - - - - ma/L kil/d - - -
33B Hoxachlorobcnzene ( 118-

X -- - - - - - - ml!IL kg/d - - -11"-J\ 
34B HexachlorobutadJenc (87-

X - - - -- - - - mi/L kg/d - - -l,;o_,-

135B 

Roxachlcroeyclopcntad!cnc (77- X - - - - - - - mg/L kg/d - -- -
47-4) 

368 Hoxachlcroellw!,, (67-72- X - - - - - - - mg/L kgld - -- -
37B lndooo (/ ,2,3-cd) Pyrm,c 

X - - - - - - mg/L kg/d - - -(193-39-5) -
38B. boph0ro110 (78-59-1) X - - - - - - - mg/L kgld - - -
39B Naphth■leno (91-20-3) X - - - - - - - mg/L kgld - - -

14oB N1troben.zmlo (98-95-3) X - - - - - - - ms,'L kgld - - -
41 B N-NltroS0dm,ethyt.m inc 

X (62-75-9) - - - - - - - mg/L kg/d - .. -
428 N-Nltrosodl- N-
Propylolne (621-64-7) X - - - - - - - mg/L kg/d - - -
EPA Ferm 3510-lC (8-90) PAOEV-7 



CONTINUED FROM p.~ V-7 
OlITFALL NO 101 ,.---... \ ........__ 

2.MARK'X' 3 EFFLUENT 4. UNITS (.specify ,r blank) 5. INTAl( II011t1l) 

I. Pollutant IIIld CAS NO. (If b. a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c LONCJTERMAVO. VALUE a LONG TERM A VG 

1 Tllltmg c Behoved ( 1( avul/able) (1fam1lahl,J d No OF • VALUE b NO.OF mwlabl•) Believed C'ONCENTRA b.MASS 
Req,.nred 

Prnsmt 
Absent (I) (2) (I) (2) (I) (2) ANALYSES 

TION (I) (2) ANALYSES 
CONCENl'RATION MASS CONCENl'RA TION MASS CONCHNTRA TION MASS CONCENTRATION MASS 

GC/MS FRACilON - BASE/NEUTRAL COMPOUNDS (continued) 

43B N-
Nitrosod1pbenylamlne X - - - - - - - mg/L kg/d - -- -
'86-30-6) 

«B. Pbenmlhrenc X - - - - - - - mg/L kg/d - - -
(85-01-8) 

45B Pyreoe X - - - - - - - mg/L kg/d - - -
(129-00-0 

468. 1.2,4-Tncblorobemcoe X - - - - - - - mg/L kg/d - - -
/J20-82-ll 

OC/MS FRACilON - PESTICIDES 
IP. Aldrin 

X mg/L k&'d 309-00-2) - - - - - - - - - -
2P a-BHC 

X 1(319-84-6) - - - - - - -- mg/L kg/d - - -
3P ll-BHC 

X - - - - - - - mg/L kg/d - -,319-85-7) -
4P r-BHC 

X - - - - -- mg/L kg/d 'SS-89-91 - -- - - -
,P 6-BHC 

X mg/L k&'d '3 I 9-AA-11'1 - - - - - - - - - -
6P. Chlordane 
ICS7-74-9l 

X - - - - - - - mg/L kg/d - - -
7P. 4,4'-DDT 

X mg/L kg/d 1(50-29-3) - - - - - - - - - -
SP. 4,4'-DDE 

X mg/L k&'d 1(72-SS-9) - - - - - - - - - -
9P 4,4'-DDD 

X mg/L kg/d 1/72-54-8) - - - - - - - - - -
I OP. Dleldrln 

X mg/L kg/d 1(60-57-1) - ·- - - - - -- - - -
I IP. a-En05U.lfim 

X mg/L k&'d 1(115-29-7) - - - - - - - - - -
12P. ll-Endosulfan 

X - - - mg/L k&'d 1(115-29-7) - - - - - - -
13P Endosulfan 
Sulfate X - - - - - - -- mg/L kg/d - - -
(1031-07-8) 
14P Endnn 

X (72-20-8 - - - - - - - m&'L kg/d - -- -
Aldehyde 

X - - - - - - - m&'L kg/d - - -(7421-93-4) 
16P Hoptacblor 

X - - - - - - - m&'L kg.Id -(76-44-8 - -
EPA Form 3510-2C (8-90) 



I 
OUTFALL NO IOI _.,,--..._ 

----.,1891114 -----. EPA ID. NUMBER(copy ftom Item I ofFoon 1) 
CONTINUED FROM f. V-8 

2. MARK 'X' 3. EFFLUENT 4 UNITS (jriectfr ([blank) 5. INT AKE (optional) 
I. Polhrtant 1111d 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY-VALUE (if o WNO TERM AVG. V ALUE(lf 

a. LONG TERM A VO VALUE CASNO.(lf atestmg b 0 
avarlablc) ava1/ablc) d. No. OF 

a 
b NO OP 

Bolicvcd Believed CONCENTRA b MASS awn/ab!~) Rcqwrcd 
Pn,scot Absent (I) (2) (2) (2) ANALYSES 

TION (I) (2) ANALYSES 

CONCBNTRA TION MASS 
(I) CONCENTRATION 

MASS 
(I) CONCENTRATION 

MASS CONCENTRATION MASS 

OC/MS FRACTION- PESTICIDES (cot1flnuedl 
17P. Heptachlor 
Epaxulc X - - - - - - - mg/L kgld - - -
(1024-57-3) 
ISP. PCB-1242 

X mg/L kg/d 
'53469-21-9) - - - - - - - - - -
19P PCB-1254 

X mg/L kg/d 
'I 1097-69-1 l - - - - - - - - - -
20P PCB-1221 

X mg/L kg/d 
11 I 04-28-21 - - - - - - - - - --

21P PCB-1232 
X mg/L kg/d 11131-16-5) - - - - - - - - - -

22P. PCB-1248 
X mg/L kg/d 

12672-29-6) - - - - - - - - - -
23P. PCB-1260 

X mg/L kg/d 
IC I 1096-82-51 - - - - - - - - - -
24P. PCB-1016 

X mg/L kg/d '12674-11-2) - - - - - - - - - -
25P To:uiphenc 

X - - - - - - - mg/L kg/d - - -18001-35-2) 

EPA Fonn 3510-2C (8-90) Page V-9 



PLEASE PRINT OR DLQE IN THE UNSHADED AREAS ONLY You may report some or all ofthLS infonna.uon 
on separate sheets (u, ame format) mstead of completing these pages 
SEE INSTRUCTION~ 

EPA LD NUMBER ( copy ftom Item I of Fonn I) 
11000)891114 

OtrrFALL NO 103 
.------------------, 

i. - - -- ... -- - - i V. INTAKE AND EFFLUENT CHARACfERISTICS contmucd from 

PART A-You must provide the results of at least ono analysis for eveJY pollutant In this table Complete one table for each outfall See instructions for additional details 

I. Pollutant 

u Biolog1clll Oxygen Demand (BOD) 

b. Chemical Oxygen Demand (COD) 

c. Total Organic Carbon (TOC) 

d. Total Suspended Sohcb (TSS) 

e Ammonia (as N) 

f Flow 

g Temperature (1,mter) 

h Temperature (swnlnt'r) 

I. pH 

2.EFFLUENT 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE 

(if m'ailablt) 

(I) 
CONCENTRATION 

90 

VALUE 

VALUE 

VALUE 

MINIMUM 
68 

0 288 

(2) 
MASS 

21 62 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

MAXIMUM MINIMUM 
73 

(2) 
MASS 

MAXIMUM 

o. LONG TERM A VO VALUE 
(,farm/ale} 

(I) 
CONCENTRATION 

6.0 

VALUE 
0288 

VALUE 

VALUE 

(2) 
MASS 

1441 

r-------- ---~--- I 

: I 

' ' 

3. UNITS (specify if blank) 

d No. OF a. 
ANALYSES CONCENTRATION 

b.MASS 

mg/I.. l..g/d 

mg/L kg/d 

mg/I... kg/d 

3 mg/I... kg/d 

mg/I... kg/d 

3 
MGD 

oc 

oc 

3 STANDARD UNITS 

4. INT AKE (optional) 

• LONG TERM A VO. VALUE 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

b.NO.OF 
ANALYSES 

~-----__ ---_ 7 
PART B- Murk "X" in column 2-a for each pollutant you know or have rearon to believe is presenL Mark "X" m column 2-b for each pollutant you believe lo be nbsenL If you mark column 2a for any pollutant which is lirnhed either drrectly, or 
Indirectly but e:-.pressly, ln an effiuent lirnltatlons guldelme, you must provide the results of at least one W18lysis for that pollutant For other pollutants for whtcb you mark column 2n, you must ixuvlde quantitative dnta or 1m explanation of their 
presence in your dischargo. Complete one table for each outfall See the instructions for additional details and requirements. 

I. Pollutant and 
CASNO. (If 
awn/able) 

a Bromide 
24959-67-9 

b Chlonnc. Total 
Res1dunl 

c Color 

d Fccnl Coliform 

e Fluoride 
16984-48-8 

f N1trn1e - Nitrite 
wN 

2.MARK. 'X' 3. EFFLUENT 4. UNITS (specify if blank) 

b a MAXIMUM DA y VALUE b. MAXIMUM 30 DAY VALUE (if c. LONG TERM AVG. VALUE (If 
· c..1,_,ed mm/ab/• avatlalo d. OP 

Believed c. =• 1--------.-----+-----";..;;.;;.=,;J----+------'=~'------1 No a 
Present Absent (I) (2) (I) (2) (I) (2) ANALYSES CONCENTRATION 

CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS 

b.MASS 

X mg/I... kg/d 

X mg/L kg/d 

X NTU 

X COUIOOml 

X mg/L kg/d 

X mg/L l..g/d 

EPA Form 3510-2C (8-90) l'll~V-1 

5. INTAKE (optional) 

a. LONG TERM A VO. VALUE 

(I) 
CONCENTRATION 

(2) 
MASS 

b NO.OF 
ANALYSES 



,-.., OUTFALL NO 103 --.,_ ITEM V-B CONTINUE"~ ' -
.MARK 'X' 3 EFFLUENT 4 UNITS (spm:,fy if blank) 5. INTAKE (opt1011a,, 

b. MAXIMUM 30 DAY V ALUB o LONG TERM A YO V ALUI! d No. OF • I. Pollutanl 1111<f C AS b a MAXIMUMDAYYALUE C'ONCHNTRA b MASS a LONG TERM A VO. VALUE a. ( if awnlabl• ) (rfaw11labk) ANALYSES NO (If availabl•) BelJavcd Belt~ TJON 
b NO OF 

Pr"""1t Absent (I) (I) (I) (I) (2) ANALYSES 

CONC!!NTRA TION 
(2) MASS 

CONCI!NTRATION 
(2) MASS 

CONCENTRATION 
(2)MASS 

CONCENTRATION MASS 

GC/MS FRACTION 

g Nitrogen, Total 
X - - - - - - - mg,IL kg/d - - -

Orrwljc (ar NJ 

h oa & Grease 
X 4.0 9 61 - - 1.3 3.19 3 mg/L kg/d - - -

,. Phosphorus (Iii P), X - - - - - - - mg/L kg/d - - -
Total (7723- I 4-0) 

. Radioactivity 

(I) Alpha X - - - - - - - pCt/L - - - -

(2) Beta X - - - - - - - pCt/L - - - -

(3) Rad mm, Total X - - - - - - - pC1/L - - - -

(4) Radmm 226, Totnl X - - - - - - - pCt/L - - - -
It Sul fate (a, SO,) 

X - - - - - - - mg/L kg/d - - -(14808-79-8) 

I. Sullldo (ar 5) X - - - - - - - mg/L kg/d - - -
m Sul file ( as SO;i) 

X - - - - - - - mg/L lg/d - - -( 14265-45-3) 

n Surfilctmt5 X - - - - - - - mg/L kg/d - - -
o Alnminwn, Total 

X - - - - - - - mg/L kgld - - -(7429-90-5) 

p Bnmm T otaJ 
X - - -- - - - - mg/L kg/d - - --(7440-39-3) 

q Boroo, Total (7440-
X - - - - - - - mg/L kg/d - - -42-8) 

r Cobalt, Tola! (7440-
X - - - - - - -- mg/L kg.Id - - -

48-4) 

s Iron. TOlal (7439-
X mg/L lg/d 

89-6) - - - - - - - - - -
t Magnesimn, 

X - - - - - - - mg/L kg/d - - -Total (7439-95-4) 

u Molybdemnn, 
X - - - - - - - mg/L kg/d - - -Tola! (7439-98-7) 

V Manganese, 
X - - - - - - - mg/L kil/d - - -Total (7439-96-5) 

w Tm, Total (7440-
X - - - - -- - - mgiL kg/d - - -31-5) 

X Titanium, 
X - - - - - - - mg/L kg/d - -- -Totnl (7440-32-6) 

EPA Fann 35J0-2C (8-90) PageV-2 



CONTINUED PROM PA 

I r.rn, u numocr,. \'-"PY uom 11an r o, ronn r / 

-
PART C • lf)'eU ■re ■ prloury bodllltry lUld tllls o■tran ceat■luJ prous1 ...,,_.,., rtl'u le T■bl, :Z,~ ia the -ruwoo■ to-.,.,. wblch ortbe GC/MS ~ y... uni ■t Im for. Martt "X" u, cola•a 2-<1 for 1ll 1uch GOMS lrac:tmu thal ■pply to your ladutry ■ad for 
ALL toxic met■l1, cy,,ttldtt, and toul pllfflols. lfyoa ■ 1'1! - reqa.lr,d to lUJ'lt cohlll'I ■ l-1 (suoad■ry bldmtnts, ■IIIJ)n)CUI wutemoter 8Vtf■lil, olld nonrequired GC/MS rnctlo■s), mark "X" ■1 colam■ 2-b ror eacb poDat■ ot yo■ know or bne...,,... to bdlev<! u prae■t. Mark 
"X" lo col■mn 2-c for eoch pollutml yoo bdlon, 11 ■hs..i. lf:,oa DU1rkcelimu, 2.1 for Ill)' poDll,.ot,,..,. •UJt prevlde the re■altJ of ot lout oao 1111lytls ror that pollvllmL lf:rou mark c■loma lb for Ill}' pollotaot, )'II■ ■nut proYlde tloe renitl ol"•I le,iJt ene 1oalytls for lilot 
poll■IIJll If you know.- ban ......., to belie.. It will be dlsdmrged lo coonntntlolu or 10 ppb er gruter. If yo■ ■11rt< colomo 2b fer A<rOlde, 1crylonltnlo, 2,,1 dlnltropbe,,ol, er 2-talthyl-4, 6 dlidtropl,mol, y.u mmt pro>ide Ibo rrsultJ of at leas! Dll< IA.llym for eodo of th ... 
pDll■tanll whlcb yo■ !mow or ......., r,uo■ to bellevt that you dlscharp, ID eonttnlnltl- of I 00 ppb or &J-eal<r. Otanmo, ror polataatJ ror which you mark celoma 2b, yaa 1■mt either mbalt DI WIii oae m.al}'III or brlofly dHcrlbe the reuom the polbrtanl ii .. pttltd to be 
d,_,_,..... "'"'• that tbut ■n1 7 ~--- to tllk .,.,.,, 111 .... .--l- eoch ,.,..r..n,, C-nmnlot■ one table (1n 7 ....... 1 ror -1o outl'alL Seo lmtnrctloru for •ddftlonJII dotalJ.■ ond 

Part C. 

2. MARK 'X' 3.EFFLUENT 4 UNITS S INTAKE (optional) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c LONOTERMAVO. VALUE a. LONG TERM AVO. 

I PollUlanl ond CAS NO. b C (If ara//able) (If am//ablt} d No. OF 
a. VALUE b.NO OF (I/ alYJlJabll) 

._ Tcottng 
BeliovM Bollcwd CONCENlR b.MASS 

R«!LIU'Cd Pn:sent Absent (I) (I) (2) ANALYSES 
ATION (I) (2) ANALYSES 

(I) CONCENIBATION (l)MASS 
CONCENJRATION 

(2)MASS 
CONCEN'JMTION MASS CONCBNTRATION MASS 

METALS, CYANIDE, AND TOT AL PHENOLS 

I M A ntlmony. Total X - - - - - - - mg/L kg/d - .. -
( 7«o-36--0) 

2M Arsenic, l otal X - - - - -
(7440-38-2 

- - mg/L kg/d .. .. -

3M Be,yll rum. Tola! X - - - - -
(7440-41-7) 

- - mg/L kg/d - -- .. 

4M Cadmium, Total X - - - - -
(7~3-9) 

- - mg/L kg/d -- - -

I.SM Clromrum, X - - - .. -
Total (744lHl7-3) 

- - mg/L kg/d - - -

6M Copper, TO!■! X - - - - -
(7440-50-8) 

- - mg/L kg/d .. -- -

7M Lead. Tola! X - - - - -
(7439-92-1) 

- - mg/L kg/d - - -

8M Morcury, Total X - - - - -
(7439-97-6) 

- - mg/L kg/d - - -

9M Nickel, Total X - - - - -
(7440-02-0) 

- -- mg/L kg/d .. - -

I OM Selenium, X - - - - -
Total (7782-49-2) 

.. - mg/L kg/d -- - -
11 M Silver, Total X - - - - -
(7440-22-4 

- - mg/L kg/d - - -

12M Tluillrum, X - .. - - - - - mg/L kg/d .. - -
Total ( 74(()..28-0) 

I 3M Zmc, Total X - - - - -
(7440-66-6) 

- - mg/L kg/d - - -

14M Cyamde, X - - - - -
Total (57-12-5) 

- - mg/L kg/d - -- -

ISM PhcnoiJ, X - - - - -
Total 

- - mg/L kg/d - - -

DIOXIN 

2.3,7,8- I DESCRIBE RES UL TS -
Totrachlo■odtbenzo.P X 
OIOXU1 (1764-01-6) 

EPA Form 3510-2C (8-90) PAGEV-3 



,......., OUTFALL NO 103 
~ CONTINUED FROM P,._.,., V-3 

2. MARK 'X' 3. EFFLl 4. UNITS (specify if blanlc) 5.INT ,opllonal) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY o.LON01ERMAVO VALUE a WNO TERM AVG. 

I Po!lutant and C AS NO (]f 
a TC!ltmg b. Believed o. &ltcvcd 

VALUE (J/ aw11/ahle ) (lfavatluble) 
dNo OF 

a VALUE 
b NO OF awlilahle) CONCCNTRA b MASS 

Requrrod Present Ab&mt (2) (I) (2) (I) (2) ANALYSES 
TION 

{I) 
(2) ANALYSES 

(I) CONCENTRATION , CONCllNrRAT 
MASS CONCENTRATION MASS CONCEm'RATION MASS 

ION MASS 

GC/MS FRACTION -VOLATILE COMPOUNDS 
IV. Acrolein X - - - -- - - - mg/L J.g/d - - -

Ill 07-02-81 

2V Ac,ylomtnle X - - - - - - - mg/L kg/d - - .. 
'107-13-1) 

3V. Benzene X - - - - - - - mg/L kg/d .. - -
<71-43-2) 

4V. Bis (Chlorometbyl) Not Reqwrcd Not Reqwred Not Reqmred 
Ether (542-88-1 l 

5V Bromofonn X .. - - - - - - mg/L kg/d - - -
lm-is-21 

6V. Carbon 
Tetrachloride X - - - - - - - mg/L kgld - - -

1156-23-5\ 

7V.Chlaooeozene X - - - - - - - mg/L lcgld - - -
11108-90-7\ 

8V. ChJ orod!bromomethane X - - - - - - - mg/L kg/d - - -
11124-48- ll 

9V Chloroethane X - - - - - - - mgfL kg/d - - -1175-00-3\ 
J0V.2-' vmyl 
Ether X .. - .. - - - - mg/L lcg/d .. - -
In 10-15-Sl 

11 V Chloroform X - - - - - - - mg/L kg/d - - -
1(67-66-3\ 
12V Diclilorobrom001ethane 

X mg/L kg/d - -1175-27-4) - - - - .. - - -
13V Dtchlorodlfluoranethane 

Not Requrrcd Not Required Not Reqlllfed 
lm-11-al 
14V 1,1-Dtchloroethmc 

X - - - - - - - mg/L kg/d - -1175-34-3) 
15¥ 1,2-Dlchlorocthsnc 

X - - - - - - - mglL kg/d - - -1,101-06-21 
16V. 1,1-Dtcltloroclltylcnc 

X - - - - - - - mg/L kg/d - - -1175-35-4) 

17V 1,2-Dlobloropropane 
1178-87-51 

X - - - -- -- - - mg/L kg/d -- - --

l SV. 1,3-Dlchloropropylmc 
11542-75-6) 

X - - - - - - - mg/L kg/d - - -

19V Ethylbenzcoc X - - - - - - - mg/L kgld - - -
1100-41-4\ 

20V Methyl X - - - - - - - mg/L kg/d - - -
Brooude 174-83-9\ 

21V Methyl 
Ollondc /74-87-3\ 

X - - - - - - - mi'L kg/d - - -
EPA Fonn 3510-2C (8-90) PAOEV-4 



OlITFALL NO I OJ 
CONTINUED FROM PAn-c->!-4 ------.. 

2.MARK 'X' 3.EFFLUENT 4. UNITS (s,.;;,,,di-;-;f btanlc) 5. INTAKE(, a) 

IL MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c LONG TERM AVG. VALUC!(lf IL LONG TERM AVG. 

I Pollutant mid CAS NO. (7/ 
a. Testing 

b C. (tfarotlablc) awnlablc) 
d No OF • VALUE b NO OF availabl,) Be!Jo-1 Belloved CONCENlRA b.MASS 

Reqwrcd 
Prwoont Ableul 

(I) CONCENTRA Tl, 
(2) (2) (l) ANALYSES 

TION (I) (2) ANALYSES 

MASS 
(I) CONCENTilA TION 

MASS 
(I) CONCENTRATION 

MASS CONCJlN11lA TION MASS 

GC/MS FRACTION - YOLA TILE COMPOUNDS(con/1~ 

nv. Methylene X - - - - - - - mg/L kllt'd - - -
Q,jorid, /75-09-21 

23V 1,1,2,2-
Tetrachloroethan X - - - - -- - - mg/L kj/d - - -
1(79-34-Sl 

24V TGlr8chloroethylcne X - - - - - - - ro,11"1, kg/d - - -
ln21-111-41 

25V TolUOD0 
11,~g.3, 

X - - - - - - - mg/L kg/d - - -
26V 1,2-Traiu-
Dichloroethylenc X - - - - -- -· .. malf., kg/d - - -

11156-60-51 

TTY 1.1, 1-Tnchloroethana X - - - - - - - mJll'l, kid - - -
1171-5$-61 

28V 1.1,2-Tnchloroeth llllC X -- - - - -
1179-00-51 

- - mi/L kg/d - - -

zgy Tnchloroetbylene X - - - - - - - mg/L ka/d - .. -
l/79-01~, 

JOY T ncblorofluoromelbao X - -- - - - - - ma,'L kj/d - - -
1175-69-41 

31 V V u,yt Oiloode 

1175-0l ◄l 
X - - - - - - - mJll'l, kg/d - - -

OC/MS FRACTION - ACID COMPOUNDS 

IA 2-0tforophonol X - - - - - - - mg/L kg/d - -
1'9:5-37-8\ 

2A 2,4-Dlchloropbenol X - - - - - - - mglL "8/d - - -
1-,~-21 

3A 2,4-Dnnethylpheool 
1'103~7-91 

X - - - - - - - mg/L kg/d - - ... 
4A 4,6-D!nrtro-Oer-J X - - - - -
53'1-32-11 

- - mg/L kg.Id - - -

3A 2,'4-Doutrophenol 
1'51-28-31 

X - - - - - - - mg/L q/d - - -
6A 2-Nitrophenol X - - - - - - - mg/L kg/d - - -

lr88-7'-5\ 

7 A. '4-Nttrophenol X - - - - -
100-02-71 

- - mg/L k&/d - -- -

SA P-Chloro-MCrmol X - -- - - - - - mi/L kg.Id - - -
1139-50-71 

9A.PcntacblorOJX}Oll01 X - - - - - - - mg/L kg/d - -- -
llt7-86-3 

IOA Phenol X - - - - - - - mg/L kgid - - -
11108-93-21 
I IA 2,4,6-Tnchlorophonol 

X - - - - - - - mg/L kj/d - - -
I 188-0:5-21 

EPA Fonn 3'10-2C (8-90) PAGEV-5 



CONTINUED FROM PA0""'-'-5 --------.,_ OUTFALL NO 103 ........_ 
2MARK'X' 3 EFFLUENT 4. UNITS (mec,jy if.blank) j, INTAKE (op ) 

1 Pollwmt and CAS NO (tf a. MAXIMUM DAY VALUE 
b MAX!MUM30DAYVALUE c. !:UNO TERM A VO. V ALUE(if a. LONG IBRM A VO. 

b C (if avatlahle) =liable) .. VALUE IIVll1labl.) • Testlaa Beh.....i Belleved d.No, OF 
CONCENTRATI b MASS 

b NO.OF 
Required 

Pruen! ~ (1) (2) (1) (I) (2) ANALYSES 
ON (I) (2) ANALYSES 

CONCENTRATION MASS CONCENlRATION 
(2) MASS 

CONCEN'IRATION MASS CONCENTRATION MASS 

OC/MS FRACTION - BASE/NEUTRAL COMPOUNDS 
I B ACOMpbthenc (83-32-9) X - - -- - - - - mg/1. ka/d - - -
2B Ac,,napbtylono (208-96-8) X - - - - - - -- msfL kg.Id - - -
3B ADlhraceoe (120-12-7) X - - - - - - - mg.IL kafd - - -
4B Benzidtno (92-87-5) X - - - - - - - mg/L kgld - - -
5B Bmzo (a) Anthracene 

X - - - - - - - mij/L kg/d - - -l(.56-55-3) 

513 Ben:,o ( a) Pyrcne 
X - - - - - - - mg.IL ks,'d - - -(50-32-8) 

7B 3,4-Benzoflucnnthenc 
X mg/1. kg/d (205-99-2) - - - -· - - - - - -

8B. Benzo (gill) Payleno 
(191-2-4-2) X - - - - .. - - mg.IL ka/d - - -

9B Bonzo (k) FlUO<alllhcno (207· 
X - - - - mg/1. lewd - -08-9) - - - -

I OB Bis (2-Cblcroethoxy) 
Methane (111-91- X - -- - - - - - ma,'L kg.Id - - -
1) 

11 B Bis (2-Chloroethyl) Ether 
(111-44-4) X - - - - - - - mg.IL kgld - - ·-

12B 81s (2-Cbloro,,opropyl) 
X - - mg/1. ks,'d -Ether ( I 02-80-1) 

.. - - - - - -
138 Bis (2-Ethylhexyl) i'l'lhalatc 

X - - - - - - - ma/L kafd - - -1(117-81-7) 

14B 4-Bromopl,cnylPhenyl Ether 
X mg/1. kg/d (101-55-3) - - - - - - - - - -

15B Butyl Bcozyl Phthal,ne (85-
X - - - - - - - Ina/I, kafd - .. -

68-7) 

16B 2-Cbloronapbthaleo (91-.58-
X mg/L lewd 7) - - - - - - - - - -

17B 4-Chlorophenyl Phenyl Ethor 
(7005-72-3) X -- - - - - - - ms/L ks,'d - - -
18B ChryJenc,(218-01-9) 

X - - - - - - - mg/1. kafd - - -

19B Dlbenzo (a,h) Andrracene 
{53-70-3) X - - - - - - - mg/1. ks,'d .. - -
20B 1.2-Dichlorobmzenl, (95-50-
I) X - - - - - - - mii/L ka/d - - -
2 IB 1.3-Dl-cblorobenzcne (541-

X mg/1. kj/d -73-1) - .. - - - - - - -
EPA Form 3510-2C (8-90) PAGEV-6 



OUTFALL NO I 03 -----..,_ CONTINUED FROM PASJl'-l'-6 ---..,_ 
2. MARK 'X' 3 EFFLUENT 4. UNITS (.ip,x,jj, if blank) 5. INTAKE (of11 

a MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE ~. ~ONO TERM AVG VALUE a. LvNV TERM A VG 

I Pollutant and CAS NO (If b. (if_aia,labfe) (If ai'O//able) d No OF • VALUE b NO OF araf/ablc) a Testlog 
Belloved 

c.Belloved 
CONCENTRA b MASS 

ANALYSHS lleq<ared AbocDt (2) (I) (2) (2) ANALYSES (I) (l) Pr=! ( I) CONCENTRATION (I) CONCENTRATION TION 
MASS CONCHNnA TION MASS MASS CONCENTilA TION MASS 

GC/MS PRACTTON • BASE/NEUffiAL COMPOUNDS (oontmued) 

228 1.4-Dtchlorobcmcnc ( I 06-
X - - .. - - - - mg/L kg/d - - -46-71 

238 J.J-D1chlorobetwdu.c (91-
9+1) X - - - - .. - .. mll"L kg/d - - -

124B Dtethyt Phthalato (84-66- X - - - - - - - mg/L kg/d - - -12) 
1258 Dnncthyl Phlhalate ( 131 · X - - - - .. - - mg/L kgld - - -11-3) 
26B D1-N-Butyl PhlhaJatc (84-
74-2) X - - - - - - - mg/L "8/d - - -
278 2,4-Dlllitnxoluenc(l21-14-
2) X - - - - .. - - mg/L ki/d - - -
288 2,6-Duutrololucne (606-:ZO. 

X - - - - - - mg/L ka/d - - -2) -
29fl D1-N-Octyl Phtmlllc ( 11 7 

X - - - - - - - mg/L kgld - .. -84-0) 

130B 1,2-Dipheoylhydrumo ( as X - - - - - - - mg/L kg/d - - -l (122-66-7) 

31 B Fluorootheuo (206-44-0) X - - .. - mg/L kg/d - .. -
328 F(oom,o (86-73-7) X - - - - mg/L kgld - - -
33B. Hcxachlorobenzme ( 118- X - - - - - - - mg/L kg/d .. - -74-ll 
34B Hoxacblorobutadicnc (87-

X - - - - - - - mll/'L kgld - - -lhll.3l 
3SB 
Hcxachlorocyclopentadreno (TI- X - - - - - - - mll/'L kg/d - .. -
47-4) 
368 Hexachlorocthanc (67-72- X - - - - - m!ll'L lcg/d - - -
37B Indcno (I, 2. .kd) Pyn:ne 

X - - - - - - - mg/L kg/d .. - -(193-39-5) 

388 Isophorone (78-59-1) X - - - - - - - mll/'L qld - - -
39B Naphtbalono (91-20-3) X - - - - - - - mJl/l, ka/d - - -
40B N1trobcnzcoo (98-95-3) X - - - - - .. - mg/L kg/d - - -
4 IB N-Nltrruodunethylmn!no 

X - - - - - - - mg/L k&'d - - -(62-75-9) 

428 N-Nurosodl- N-
Propylammc (621-64-7) X - - - - - - - mg/L kg/d - - -
EPA Form 3510-2C (8-90) PAGEV-7 



CONTINUED FROM Pl.- V-7 
OUTFALL NO. 103 

~ .--...... 
2 MARK'X' 3. EFFLUENT 4. UNITS (specify if blank) 5.INTAK ,onal) 

I. PollulB!tl and CAS NO (If b. n. MAXIMUM DAY VALUE 
b MAXIMUM30DAYVALUE c. LONG TERM A VO. VALUE a.LUNG 1.t:.KMAVG. 

a. TCSIJl1g c. Bchevcd ( if avauab/~ ) (if ava1/ah/e} d No. OF 
a. 

VALUE b.NO OF m-a,/ab/e) Bellorvcd CONCENTRA b.MASS 
Required 

Pn:sent 
Absent (I) (2) (I) (2) (I) (:l) ANALYSES 

TION 
(I) (2) ANALYSES 

CONCIWI'RA 110N MASS CONCENTRATION MASS CONCENTRATION MASS CONCBITRA TION MASS 

OC/MS FRACTION - BASF/NEUTRAL COMPOUNDS (contlnu.od) 

43B. N-
N1trosodlphenylamlne X - - - - - - - mg/L kg/d - - -
(86-30-6) 

44B Phenanthrenc X - - - - -
(8S-Ol-8l 

- - mg/L kg/d - - -

45B. Pyrcuc X - - - - - - - mg/L kg/d - - -
( 129-00-0 

468. J ,2,-4-Tnchlorobemene X - - - - - - - mg/L kg/d - - -
(120-82-1\ 

OC/MS FRACTION - PESTICIDES 
IP. Aldrm 

X mg/L kg/d (309-00-2) - - - - - - - - - -
2P a-BHC 

X mg/L kg/d 
(319-8Hl - - - - - - - - - -
3P 1)-BHC 

X - - - - - - - mg/L kg/d - - -(319-85-7) 
4P r-BHC 

X - - - - - - - mg/L kgld - - --(58-89-9) 
SP &-BHC 

X mi'!, kg/d (319-86-8) - - - - - - - - - -
6P. Chlordane X - - - - - - - mg/L kg/d - - -
'57-74-9) 
7P. 4,4'-DDT 

X - - - - - - - mg/L ki/d - -'50-29-3) -
SP 4,4'-DDE 

X mg/L kg/d 
'72-55-9) - - - - - - - - - --
9P 4,4'-DDD 

X - - - - mg/L kg/d - -'72-54-8) - - - --
I OP. Dle!drio 

X - mg/L kg/d 
'60-57-1) - -- - - - - - - -
I IP a-Enosulllm 

X mg/L kg/d lo 15-29-7) - - - - - - - - - -
12P 1)-Endosulfan 

X - - -- - - - - mg/L kg/d - - -
(I 15-29-7) 
13P Endosullan 
Sulfate X - - - - - - - mg/L kg/d - - -

1(1031-07-8) 
l ◄ P. Endnn 

X mg/L kg/d 
1<72-20-8 - - - - - - - - - -
Aldehyde 

X - - - - - - - mg/L kg/d - - -1(7421-93-4) 
16P HcpmclllOr 

X - -- - - - - - mg/L kg/d - -- -1(76-44-8 
EPA Form 3510-2C (8-90) PAGE V-8 



OUTFALL NO 103 ---- EPA ID. NUMBER (copy from ltcm I ofFonn I) _,........,_1891114 ---.., 
CONTINUED FROM ~ v-s 

2.MARK'X' 3.EFFLUENT 4 UNITS (SfMcl/y if blank) S. INTAKE (opt10nal) 

I. Pollutant and 
a. MAXIMUM DAY VALUE 

b. MAXIMUM30 DAY VALUEW" c. LONO TERM AVG. VALUE(lf 
a. LONG TERM AVG. VALUE CASNO.(lf a. TostJng 

b. 0. 
available) a,,a/{able) d No OF 

a 
b NO.OF 

Boliovcd Belt.and CONCENTRA b.MASS arm/able) Rcqwred 
Preoent A'-tt (I) (2) (2) 

(I) CONCEN11lATIOi 
(2) ANALYSES 

TION (I) (2) ANALYSES 

CONCENTRA TJON MASS 
(I) CONCHNTRA TION 

MASS MASS CONCENTRATION MASS 

OC/MS FRACTION - PESTICIDES (conlltnMti) 
17P. Hcptachlor 
Epo,<1d0 X - - - - - - .. mg/L ka,'d - - -
(I 024-57-3) 
I SP. PCB-1242 

X mg/L kg/d 
(53469-21-9) - - - - - - - - - -
19P. PCB-1254 

X mg!L kg/d (11097-69-1) - - - - - - - - - -
20P PCB-1221 

X mg!L ka,'d (11104-28-2) - - - - - - - - .. -
21P. PCB-1232 

X mg/L kg/d (11131-16-5) - - - - - - - - - -
22P PCB-1248 

X mg/L kgld (12672-29-6) - - - - - - - - - -
23P. PCB-1260 

X - - - - - - - mgll. kg/d - -'11096-82-5) -
24P. PCB-1016 

X mgll. kg/d (12674-11-2) - - - - - - - - - -
251'. Toxapheoe 

X - - - - - - - mg!L kg/d - - -/8001-35-2) 

EPA Fonn 3510-2C (8-90) PageV-9 



PLEASE PRINT OR 'J)<IlP, IN THE UNSHADED AREAS ONLY. You may report some or all ofthls lnforma!Jon 
on separate ilheets (us .une format) instead of completrng these IJ!lies 
SEE INSTRUCTIONS. 

EPA ID. NUMBER (copy from Item I of Fonn I) 
110001891114 

OUTFALL NO. 104 
,----------- ------- -----, 
i ' 

V. INTAKE AND EFFLUENf CHARACTERISTICS continued from e 3 of Fonn 2-C 
I , 

PART A-You must provide the results of et least one analysis for every pollutant m this table Complete one l!lble for each outfall See mstrue!Jons for additional details 

I. Pollutant a. MAXIMUM DAY VALUE 

(I) (2) 
CONCENTRATION MASS 

a. B10log1cal Oxygen Demand (BOD) 7.6 18 3 

b. Chemical Oxygen Demand (COD) 14 6 35.l 

c Total Organic Carbon (fOC) 57 13 69 

d Total Suspended Solids (TSS) 3.0 7 21 

e. Ammonia (as N) 2140 51.4 

f Flow 
VALUE 

0 288 

g. Temperature ( winter) 
VALUE 

40.8 

h Temperature (summer) 
VALUE 

41.9 

I pH 
Maiomum Minunum 

75 65 

2.EFFLUENT 
b. MAXIMUM 30 DAY VALUE (if c. LONG TERM A VO. VALUE 

arof/abld) (If OWJ/faJd) 

(I) CONCENTRATION 
(2) 

MASS 
(I) (2) 

CONCENTRATION MASS 

1.7 40 

VALUE VALUE 
0.288 

VALUE VALUE 

VALUE VALUE 

Maxunum Minimum 
:------ -------·---, 

I • - -• • 

d No. OF 
ANALYSES 

3 

3 

3 

3. UNITS (specify if blank) 

L 

CONCENrRATI 
ON 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

MGD 

•c 

°C 

b MASS 

kg/d 

kg/d 

kg/d 

kg/d 

kg/d 

STANDARD UNlTS 

4. INTAKE (o tional) 

a. LONG TERM AVG. VALUE 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

b. NO.OF 
ANALYSES 

i - -·- -- ------- --- -_ _J 
PART B- Mark uX" ln column 2-a for each pollutant you know or have reason to believe ls present Mark "X" In column 2-b for each pollntant you bchcve to be absent If you mark column 2a for any pollutant which Is limited either directly, or 
Indirectly but expressly, in an cfI1 uent llnutabons guidelme, you must provide the rc,uJ ts of et least one analysis for that pollutant For other pollutants for which you Illlllk column 2a, you must provide quantitativc data or an explana!Jon of their 

nee In your discharge. Complete one table for each outfltll. See the instructlo118 for additional details and requirements. 

2.MARK 'X' 
I. Pollutant and 
CASNO. (lf b. 

C. Bcllcvcd 
a MAXIMUMDAYVALUE 

avaliable) Believed 
Abtent (I) (2) 

PrcSCllt 
CONCENTRATION MASS 

a Bromide X I 42 10.86 
24959-67-9 

b Chlorine, Total X < 0.1 < 076 
Residual 

X 4.7 
c Color 

X 
d Fecal Coliform 

e. Fluoride X < 0.1 < 0.76 
16984-48-8 

f Nitrate - N ltrlte X 3 I 23 7 
asN 
EPA Fonn 3510-2C (8-90) 

3.EFFLUENT 
. MAXIMUM 30 DAY VALUE (I/ 

arol/ab/6 

(2) 
(I) CONCENTRATION MASS 

PBie V-1 

c. LONG TERM A VO. VALUE (If 
IIVllilalo 

(I) (2) 
CONCENTRATION MASS 

cl. No or 
ANALYSES 

4. UNITS ( cify if blank) 

a. 
CONCEN'JRATI 

ON 

mg/L 

mg/L 

PCU 

COUI0Oml 

mg/L 

mg/L 

b.MASS 

kg/d 

kg/d 

kg/d 

kg/d 

5. INTAKE (optional) 

a. LONGTERM AVG. VALUE 

(I) 
CONCENTRATION 

(2) 
MASS 

b NO.OF 
ANALYSES 



OtrrFALLNO 104 
ITEM V-B CONTINUEr~ ,......._ 

' 
------..__ 

.M.RK'X' 3 EFFLUENT - 4. UNITS (.pec,/y rfblanlc) 5. INTAKE(optlonal) 

b. MAXIMUM 30 DAY VALUE c, LONG Tl!RM A VG. VALUE d No. OF 
B. 

I. Pollutant 1111d C AS b. a. MAXIMUM DAY VALUE CONCENTRA b.MASS n LONG TERM A VO. VALUE B. (tf uwrtJahl•) (,f arrnlabl,) ANALYSES b.NO OF NO. {if a.•a1/able) Believed Believed TION 

Absent (I) (I) (I) (I) (2) ANALYSES 
Present (2) MASS (2) MASS (2)MASS CONCENTRATION CONCENTRATION CONCENTRATION CONCENTilATION MASS 

OC/MS FRACTION 

g NltrogCll, Total < 30 < 72 - - - -lnn-1c fa, NJ X I mell. kllld - - -
5.0 120 - - 1.67 4 01 

mlliL kllld b Oil & Oreo: X 3 - - --
I Phosphorus (81 P), I 58 3 795 - -- - -
Total 17723-14-0\ X I mllil. kiz/d - - -
Ii. Radioactivitv 

(I) Alpha < 112 - - - - -
oCt/L X I - - - -

(2) Beta 5 99 - - - - -
nf't/L X I - - - -

(3) Radium, Total < 124 - - - - -
X I oCt/L - - - -

(4) Radium 226, Total 0.510 - - - - -
oCt/L X I - - - -

k Sulfate (a, SO,) 
63 IS 13 - - - -( 14808-79-8) X I moil kP/d -

I Sulf!de(ru.S, < 0 I < 0 24 - - - -
X I moll hid - -

m Sulfite (as SOJ) - - - - - -(1426~5-3) X moll kP/d . - --
n s urmctmts X < 0 I < 0 24 - - - - I mg/L kg/d 

- - -
o Alummum, Total 

0 0-452 0 11 - - - -(7429-90-S) X I moll ki>ld 

p. BaritDU T olll 
00164 0 04 - - - -(7440-39-3) X I moll !.!!Id - -

q Boron, TotJ.I (7440-
< 0 OS < 0 120 - - - -42-8) X I mnil I.Pld 

r. Cobalt, Total (7440-
< 0.001 < 0.002 - - - -48-4) X I mllil. ka/d - - -

s. lroo, T Olal (7439-
00925 0.222 - - - -89-6) X I ml!IL kil/d - - -

tMft8DM!um, 
2.32 5.572 - - - -Total (7439-95-4) X I mPll. hid - - -

u Molybdenum, 
00472 0 113 - - - -Total (7439-98-7) X I moll. kP/d - - -

v. Manganese, 
0.0174 0.042 - - - -Total (7439-96-5) X I mall. kP/d - - -

w Tm, Total (7440-
< 0007 < 0017 - - - -31-5) X I moil ko/d - -

x. T1tao1um, 
< 0003 < 0 007 - - - -Total (7440-32-6) X I mllil. ku/d - - -

EPA Form 3510-2C (8-90) l'llge V-2 



r-
CONTINUBD FROM PN -

PART C - lf:,w an• prbu,y lndatry and 11m eatf'oll conllrinl proc,n wutewaler, nf"er la Table lc-l i ■ Ibo rmtnlcbom lo deteralao wllldi o(IIN, GCIMS lnlcdoDJ ye• mart test for. Mui< "X" la collllDJI 1-« r... aD 1t1ck GCIMS fnctlom lbol opply lo yow liuloruy and for 
ALL lo:dc Dtno1a, eyaoldu, ,w1 let■I p-._ If,... are llOt ffil1llred lo mu1< colamn l-■ (tcCDGd■ry mdulrla, UllJ!retal-Olltf.., ond noarequ,rtd Ge/MS fr■wom), mark "X" ID CA1JJ1D l-b f..- mcli pellaunt,..., know or.,.., r.,._ lo bdlon b -■at- Mark 
-X" ill ..iu.,.. 2-c for OICh p.latul :,OU belioTe lo ■- If,... IUrk eohim■ la for ■ay polh,llnt,,... IIIUlt preYide the rmdu of ot '-1 ... mal:,w fw that pollutanL If yoa mm-k col,._ 1b for ■oy poTinlut, yw ,. ... provide 1111 ,....Its of ■I 1-.1 oa■ ....,..h ror that 
pellnto■t If )"OOI brff or ban rea10D to belleff It will be dlscll.vi<d In coo,caotr■tloaJ er 10 pplt or ll"f'ller. If yn ■IAl'k eolumn 2b for -.leha, aerylooltrlle, 1,4 dlnltroplHtool, w l~ 6 dlnltNpba,ol, yea mat p.-orlde lb• ......US ■r ■I lout - ualym fer et>eb el th ... 
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. - - . 
Part C. 

2. MARK 'X' 3 EFFLUENT 4.UNITS S. INTAKE (ool/Ona{) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE o. LONO TERM A YO V ALUB a LONG THRM AVG. 

I. Pollutant md GAS NO. b. (If amilabl• ) (If m-allab/d) a. VALUE 
a TeotJna 

C. d. No. OF b.NO.OF (If cmn/abk) Believed Bdiovcd CONCENTR b.MASS Required Pte,eot Absent (I) (I) (l) ANALYSES 
ATION (I) (lJ ANALYSES 

(I) CONCENTRATION (l)MASS 
CONCl!NlRATION (l)MASS 

CONCENJRATION MASS CONCBNTRATION MASS 

METALS, CYANIDE, AND TOTAL PHENOLS 

I M Antlmoay, Total X X < 0 0002 < 0 oocr.5 - - - - I mg/L lqj/d - - -
(7440-36--0) 

2M Arsenic, Total X X < 0 00083 < 00020 - - - - I mg/L kg/d -- -
(7440-38-2 -
3M Bocyllmm, Toto! X X < 0,0002 < 00005 - - - - I mg/L kll/d - -
(7440-41-7) -
kM Cadmium, Total X X < 0 0002 < 0 0005 - - - - 1 inglL ki/d - -
(7440-43-9) -

5M Clvomrum, X X 0 000.58 00014 - -- - - I mg/L kg/d -- -
Total (7-440-47-3) -
6M Copper, Total X X 00133 0,0319 - - - - I mg/L kg/d - -
(7440-50-8) -
7M Lead. Total X X 0.000273 00007 - - - - I mg/L kg/d - -
{7439-92-1) -
SM Mercury, Total X X 0 OOOOOOS91 0,000001-42 - - - - I mll/L kg/d - -
(7439-97-6) --
9M Nickol, To181 X X 0 00122 00029 - - - - I mg/L q/d - --
(7440-02-0) -
I OM Sclc111wn, X X < 0001 < 0 002'4 - - - - I mg/L lqj/d -- -
Total (7782-49-2) -

I IM Silver, Tola! X X < 0 00001 <0OCXXl - - - - I mslL lcg/d - -
(7«D-22-4 -
12M Thallwm, X X 0000672 00016 - - - - I mll/L kg/d - -
Total (7440-28-0) -
I 3M Zmc, Total X X 0.00174 0.0042 - - - - I mg/L ks/d -- -
(7440-66-6) -
14M Cyanide, X X < 001 < 0 0240 - -
Total (57-12-5) 

- - I mg/I.. kg/d - - -
15M Phcools. X X < 003 <0.0721 - -
Total 

- - I mg/I. kw'd -- - -
DIOXIN 

2,3,7.S- I DESCRIBE RES UL TS No Sample 
Tetnchlarodlbonzo-P X 
DIOXIII (1764-01-6) 

EPA Fonn 3510-2C (8-90) PAOEY-3 



~ 
OlJTF ALL NO I 04 

CONTINUED FROM P)-'1-3 . ----. 
2.MARK 'X' 3.EFFLlJ 4. UNITS (w~cf/y If blank) 5.INT, 1p11onal) 

a MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY c. LONG TERM AVG. VALUE a. LONG TERM AVG. 

1. PollUllmt mu1 CAS NO. (If 
L Tcstms b.Bcllcvcd c. Be!lcv-ed 

VALUE (jfavallable) ((/availabM) 
d. No OF 

a VALUE 
b.NO OF ava//ab/6) CONCENrnA b MASS 

Rcqnlred Prosent Absent (2) (I) (2) (I) (2) ANALYSES 
TION 

(I) 
(2) ANALYSES 

(I) CONCENTRATION 
MASS CONCHNTRA TION MASS CONCENTRATION MASS 

CONCllNTRAl 
MASS ION 

GC/MS FRACITON-VOLATILE COMPOUNDS 

IV Acrolein 
1{107-02-8\ 

X X <0.oJ < 0 0721 -- - - - 1 mg/L kg/d - - -
2V Acrylomtrilc X X < 0 0085 < 0 0204 - - - - 1 mg/L kgld - - -
11107-B-ll 

3V Bcmeoc X X < 0002 < 00048 - - - - 1 mg/L kg/d - - -
1<71-43-2\ 

4 V BL! (Cbloromclhyl) Not Reqwred 
Ether (542-88-1\ 

5V Bromofonn X X 
l11s-2s-2i 

< 0002 < 0,0048 - - - - 1 mg.IL kg/d - - --

6V. Carbon 
Tetrachloride X X < 0,0025 < 0,0060 - - - - I mg/L kg/d - - -
l<S6-23-5l 

7V Chlorob=c X X 
11108-90-7) 

< 0,002 < 0,0048 - -- - - I mg/L kgld - - -

8V Chlorodlbromomclhanc X X < 0 00175 < 0 0042 - - - - I mi/1, kg/d - - -
11124-48-ll 

9V Chlorocthanc X X < 0 0035 < 0 0084 - - - - I mg/L kg/d - - -1175-00-3\ 
IOV 2 • "'J 

Eth« X X < 0.005 < 0 0120 - - - - I mg/L kgld - - -
11110-15.si 

I 1 V Chloroform X X 
1(67-66-3) 

< 0,0025 < 0 0060 - - - - I mg/L kgld - - -
12V DI ethane 

X X < 0,002 < 0 0048 I mg/L kg/d ir75-27-4l - - - - - - -
13 V. Dlcblorodl fluoranetbane 

Not Reqmred 1175-71-8\ 

I 4 V. 1, 1-Dlchloroethaoc X X 
1!75-34-31 

< 0003 < 0 0072 - - - - I mg/L kg/d - - -
I 5V. 1 ,2-DlchlooJethanc X X < 0.0035 < 0.0084 - - - - I mg/L kg/d - - -

11101-06-2\ 
16V. 1,1-Dlchloroethylcne 

X X < 00035 < 0 0084 - - - -- I mg/I.. kg/d - - -l!7S-35-4l 

17V 1,2-Dlchloropropane 
X X < 0002 < 0 0048 - -1!78-87-5\ - - I mg/L kg/d - -- -

18V. 1,3-Dichloropropylene X X 
1(542-75-6) 

< 0,005 < 0 0120 - - - - I mg/L kgld - - -
19V Ethylbcn= X X < 0002 < 00048 - -

11100-41-4\ 
- - I mg/L kwd - - -

20V Methyl X X < 0 004 < 00096 - - - - I mglL kj/d - - -
Brouude !74-83-91 

21V. Methyl X X < 0 00475 < 0 0114 - - - - I mg/L kg/d - - -Cblonde !74-87-3\ 
EPA Fomt 3510-2C (8-90) PAGEV-4 



OUTFALL NO 104 
CONTINUED FROM PAG~ --- -2.MARK 'X' 3 EFFLUENT 4. UNITS (,n=,li• rfblank) 5 INTAKE(o /) 

e MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE c:uJNO TERM AVG. VALUE(if a. LONG TERM AVG 

I Pollutm"t ond CAS NO (If b. C (If araJ/ab/o ) m'(IJ/ablo) 
d No OF 

a VALUE b NO Of aval/abld) • Tc:IIJDg Bahovcd B<!JCM:d CONCENTRA b MASS 
Requmd Pr-,,i Ab,cm (2) (2) (2) ANALYSES 

TION (I) (2) ANALYSES 
(I) CONCENTRATION 

MASS 
(l)CONCEml¼TION 

MASS 
Cl) CONCENTilA TION 

MASS CONCBmRATION MASS 

GC/MS FRACTION - VOLATILE COMPOUNDS(ronti,-d) 

nv Mo!hylene X X < 0 005 < 00120 - - - - I ma,'L kg/d - - -
Chlonde n.5-09-21 

23V 1.1,2,2-
Tctrachloroothllno X X < 00015 < 0 0036 - - - - I mg/L kgld - - -
1!'79-34-5\ 

24V. Totracblm>ethylene X X < 0002 < 0 0048 - - - - I mg/L kgld - - -
1/127-1 S-4\ 

25V Toluene 
11108-88-3\ 

X X < 0.0025 < 0 0060 - - - - I mg/L kg/d - - -

26V 1,2-Trms-
Dlchloroelhylenc X X < 0003 <00072 - - - - I mg/L kgld - - -

11156-60-Sl 

27V 1,1,1-Tnchloroethme X X < 0003 < 00072 - - - - I mg/L "8/d - - -
lm-55-6\ 

28V I, 1,2-Tnchloroelbano X X < 00025 < 00060 - -
lt79-00-S\ 

- - I mg/L kgld - - -

129\' Trichloroethylcma X X < 0002 < 00048 - - - - I ms,'L ke/d - - -
1/79-0J-o\ 

30V Tnchlorolluoromolb■nc X X < 0004 < 0,0096 - - - - I mllfL kgld - - -
lnS-69--11 

31 V V my! Otlonde X X < 00025 < 00060 - - - - I mg/L kg/d - - -
lr75-0l-4\ 

GC/MS FRACTION - ACID COMPOUNDS 

I A 2-Chla-ophcnoJ X X < 000372 < 0 0089 - - - - I mg/L lewd - - -
1195-57-8) 

2A 2.4-Dtcblorophenol X X < 0 00319 < 00077 - -
11120-83-2\ 

- - I mg/L kgld - - -

3A 2.4-Dimelhytpbcno 
lllOS-67-9\ 

X X < 000691 < 00166 - - - - I mg/L kg/d - -- -

4A 4,6-Dmltro-OCresol X X < 0 00851 < 0 0204 - - - -- I mg/L kg/d - -- -
11534-52-J\ 

SA 2.+Dmlttophenol 
1151-28-5\ 

X X < 000851 < 00204 - - - - I m(ll'L kgld - -- -
6A 2-N ,trophenol X X < 0 00319 < 0 oo-n - - - - I ma,'L kg/d - - .. 

1188-75-'i1 

7 A 4-Nrtrophenol 
11100-02-7\ 

X X < 000213 < 00051 - - .. - I mg/L kg/d - - ~ 

8A P-ChJoro..MCreool X X < 0 00319 < 0 Off/7 - - - - I mg/L kg/d - - -
11.59-50-71 

9A Peotachlotopheo X X < 0 0106 < 0 02.55 - -
181-86-5 

- - I mg/L 4/d - .. -
IOA. Phcool X X <000266 < 00064 - -
'108-95-2\ 

- - I mg/L kg/d - - -
IIA 2.4,6-Tnohlorophenol 

X X < 0 00319 < 0 oo-n - - - - I mg/L kg/d - - -88-05-2\ 

EPA Fonn 35 I0-2C (8-90) PAOEV-5 



CONTINUED FROM PAO,,....._~ ,,....,.,~ OUll'ALL NO 104 --....., 
2.MARK'X' 3.EFFLUENT 4. UNITS (=rtj, if blank) 5. INf AKE (o,,r 

I. Pollutart and CAS NO (If 11. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LUNG TERM AVG. VALUE/lf a. LONG TERM A VO. 

a. Tostmg b a. (If awrt/ablo ) (1\'01/ob/c) a VALUE 
amlablo) Bolleved Belloved 

d No OF 
CONCENillATI b MASS 

b NO OF 
Required Present Abtfflt (I) (2) (I) (I) (2) ANALYSl:!S 

ON (I) (2) ANALYSES 

CONCENillATION MARS CONCENTilATION (2) MASS CONCEN'IRATION MASS CONCENTRATION MASS 

iOclMS FRACTION· BASE/NEUTRAL COMPOUNDS 

I B Aceru,pl-dteno (1!3-32-9) 
X X < 0 00426 < 0 0102 - - - - 1 mg/L kgld - - -

2B Acanaphtylcne (208-96-8) 
X X < 0 00426 < 0 0102 - - - - I ma/L kg/d - - -

3B. ~ (120-12-7) 
X X < 0 00106 < 0 0025 - - - - I ma/L kg/d - - -

4B 8"nzldmo (92-87-5) 
X X < 0 0532 < 0 1278 - - - - I m8'l, kg/d - - -

1.5B Bonzo (a) Anllncene 
(56-55-3) X X < 0 00851 < 0 0204 - - - - I ma/L kg/d - - -
f6B Bcnzo (a) Pyrcoc 
(S0-32-8) X X < 0 00106 < 0 0025 - - - - I mg/1. Jqvd - -
7B 3,4-Benzofluorantho 
(205-99-2) X X < 0 00106 <00025 - .. - - I m&'L kg/d - - -

SB Benzo (ghi) Pcylone 
(191-24-2) X X < 0 00106 < 00025 - - - - I maJL ks/d - - -
9B Benzo (k) Fluoranlheno (207-
08-9) X X < 0 00106 < 00025 - - - - I mg/1. ka/d - - f-

10B B1J (2-Cbloroo!hoxy) 
X X < 0 00372 < 00089 I mg/L Kf/d Mothme (111-91-1) - - - - - - -

11 B B11 (2-Cblorocthyl) Ether 
(111--44-4) X X < 0 00372 < 0 0089 - - - - I ms/1, k&fd - - -
128 Bis (2--Chloroaopropyl) 
Ether ( I 02-80-1) X X < 000319 < 00077 - - .. - I mg/L ka/d - - -
13B B11 (2-Ethylhoxyl) Phthalate 

(117-81-7) X X < 0 00106 < 00025 - - - - 1 ma/L kg/d - - f-

14B 4-BrolllOJXICl1YIPhcnyl Ether 
(101-55-3) X X < 0.00106 < 00025 - - - - I mg/L kg/d - - -
I 5B Butyl Benzyl Phthalatc (85-
68-7) X X < 0 00106 < 0 0025 - - - - I mg/L ki,'d - - -
168 2-Chlorooopbthlllffle (91-58-

7) X X < 0 00479 < 00115 - - - - I ms/1, ka/d - - f-

17B 4-Cbloropbcnyl Phm,yl Etbar 

!(7005-72-3) X X < 0 00372 < 00089 - - - - I mg/L ka/d - - -

188 Chcysene (218-01-9) 
X X < 0 00106 < 00025 - - - - I mg/L ka{d - - -

19B Dlbonm (a,h) Anltncme 
(53-70-3) X X < 000106 < 00025 - - - - I msfL kg/d - - -
20B 1,2-Dtcblorobcnzcna (95-50-
I) X X < 0002 < 00048 .. - - - I mg/1. kgld - - f-

21 B 1,3-Dlchlorobmmne (541-

73-1) X X < 00015 < 0.0036 - - - - I mg/L kg/d - - -

EPA Ponn 3510-2C (8-90) PAOEV-6 



OlITFALLNO 104 
CONTINUED FROM PAO~ 

-------- ------2.MARK 'X' 3. EFFLUENT 4. UNJTS ( oecrfv if blank ) 5. INTAKE (oph -b. MAXIMUM 30 DAY VALUE c. ...JNOTERMAVO. VALUE a.LONG 11:.KMAVO. I Pol lutmt and CAS NO (If b 
0 &li<m:c 

a MAXIMUM DAY VALUE 
(If arollable ) flfm"Otlabl:J d No OF 

.. VALrn b NO OF n.Tmmg 
CONCENTRA b.MASS avaJ/able) 

Required 
Believed 

AblClll (2) (!) (2) (2) ANALYSES (I) (2) ANALYSES Present (1) CONCENTRATION (l)CONCENTRATJON TION 
CONCllNJ'RA TION MASS MASS CONCHlflRATJON MASS MASS 

OC/MS FRACTION - BASE/NEUTRAL COMPOUNDS lcan!mrn,d\ 
22B 1,4-DK:blorobenzene ( I 06-

X X < 0002 < 0 0048 - - - - I mg/L kgld - - -''"--"" 
23B 3,J-Dichlorobenzid,nc (91-
94-1) X X < 000426 < 00102 - - -- - I mg/L kg/d - - -
24B Diethyl Pbthala1c (1!+66-

X X < 0 00319 < 0 0077 - - - - I ms/I, kg.Id - - -?1 

2SB Dimethyl Phthalate (131 -
X X < 000372 < 00089 - - - - I ms/I, kg.Id - - -I 1-31 

26B D1-N-Butyl Phlhalate (84-
74-2) X X < 0 00213 < 00051 - - - - I mg/L kgld - - -
27B. 2,4-Dtmlrotolucnc (121-14 
2) X X < 0,00266 < 00064 - - - - I mg/L kg{d - - -

128B 2,6-Duutrotolufflo ( 606-20 
12) X X < 0 00426 < 0 0102 - - - - I mg/L kgld - - -
29B Di-N-Octyl Phthala!e ( I I 7 

X X < 0 00106 < 0 0025 - - - - I ms/I, kg{d - - -84-0) 

JOB 1,2-Dlpbonylhydru,nc ( m 
X X < 0 00651 < 00204 - - - - I mg/L kg{d - - -, , - • 1/1??-66-71 

3 IB. Fluormthcnc (206-4+0) X X < 000106 < 00025 - - - - I mg/L kgld - - -
32B Fluorcoo (86-73-7) 

X X < 000426 < 00102 - - - .. I mlll'L kg.Id - - -
33B Hcxachlorobmzenc (118-

X X < 000266 < 00064 - - - - I mwL ka/d - - -74-ll 
348, Hexachlorobutadtcne (87-

X X < 000479 < 00115 - - - - I mg/L ka,'d - - -1~11..31 

358 
Hcxachlcrocyclopc,otad,ene (77- X X < 000106 < 0.0025 - - - - I mg/L kg/d - - .. 
368 Hcr.w:hloroc!lmio (67-n-

X X < 0OOJn < 00089 - - - - I ms/I, kafd - - -II 
37B lodeno (/ .2.3-cd) i'yreno 

X X < 0 00106 <0~ - - - - I mil-'l, l<Wd - - -(193-39-5) 

38B loophorono (78-59-1) 
X X < 000266 < 0,0064 - - - - I mg/L kgld - - -

iJ9B Naphthalene (91-20-3) 
X X < 000372 < 0,0089 - - - - I mg/L k&fd - - -

l-408 Nttrobcnmne (98-95-3) 
X X < 000319 < 0 0077 - - - - I mg/L kg/d - - -

◄ 1B N-N rtrosodun ethylMIUM 
X X < 000319 < 0 0077 - - - .. I mg/L ka,'d - - -(62-75-9) 

428 N-Nnrnsow- N-
Propylamme ( 621-64-7) X X < 0 00372 < 00089 - - - - I mg/L kg/d - - -
EPA Fonn 3510-2C (8-90) PAOBV-7 



CONTINUED FROM P1'~V-7 
OlffFALL NO 104 --- ----2.MARK'X' 3. EFFLUENT 4. UNITS (sptcify (f blank) 5. INTAIG 'onal) 

1. Pollutant 1111d CAS NO. (If b a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE 'c.LONOTERMAVO. VALUE a LUN\J Jr.KM A Vl..l. 

IL TM!mg 0 Believed ( ,f availahlc ) (if avallahle) d No. OF a 
VALUE avatlable) Believed b.MASS 

b,NO OF 
Requrn,d Absent ANALYSES 

CONCENTRA 
1""""'11 ()) (2) (I) (2) (1) (2) TION (I) (2) ANALYSES 

CONCENTRATION MASS CONCENTRATION MASS CONCENTilA TION MASS CONCENTRATION MASS 

OCIMS FRACTION - BASE/NEUTRAL COMPOUNDS (contlnuod) 

43B N-
Nrtrosodipbcny !amine X X < 0 00851 < 0.0204 - - - - 1 mg/L kg/d -- - -
'86-30-6) 

44B Pheoanthrcne X X < 0 00851 < 0.0204 - - - - I mg!L kg/d - - -
(85-01-8) 

45B Pyrene X X < 0 00851 < 0 0204 - - - - I mg/L kg/d - - -(129-00-0 

4613 1,2,4-Trichlorobemene X X < 0 00426 < 0 0102 - - - - I mjpL kg/d - - -
(120-82-1) 

OC/MS FRACTION • PESTICIDES 
IP Aldrm 

X < 0 000005 < 0 00001 
'309-00-2) - - - - I mg/L kg/d - - -
2P. a-BHC 

X < 0,000005 < 0 00001 I mg!L kg/d 1319-84-6) - - - - - - -
3P fl-BHC 

X < 0 000021 < 0,00005 - - - - I mg/1. kg/d (319-115-n - - -
4P.y-BHC 

X < 0 000005 < 000001 - - - I mg/1. kg/d 158-89-9) - - - -
SP. ~BHC 

X < 0 000005 < 000001 I mg/L kg/d 1(319-86-8) - - - - - - -
6P Ollordane X < 0 000206 < 0.00049 - - -
157-14-9) 

- I mg!L kg/d - :- -
7P 4,4'-DDT 

X < 0 OOOO(P.J < 000001 - - I mg!L kg/d 
lrse-29-3l -- - - - -
SP. 4,4' -DDE 

X < 0 000005 < 0.00001 I mg/L kgld 1(72-55-9) - - - - - - -
9P 4,4'-DDD 

X < 0.000005 < 0.00001 I mg/L kg/d 1(72-54-8) - - - - - - -
I OP. Dleldnn 

X < 0.000005 < 0.00001 I mg!L kg/d (60-57-1) - - - - - -- -
I IP. 11-Enosulfim 

X < 0000005 < 0 00001 I mg!L kg/d lo 1.s-29-71 - - - - - - -
12P. fl-Endosulilm 

X < 0.000005 < 0.00001 - - - I mg!L ke,'d -1(115-29-7) - - -
13P. Endorulfan 
Salfate X < 0.000005 < 0.00001 - - - - I mg/L kgld - - -
1(1031-07-8) 
14P. t.D<1r1n 

X < 0.000005 < 0 00001 I mg!L kg/d (72-20-8 - - - - - - -
ISP. Endrin 
Aldehyde X < 0 000005 < 0 00001 - - - - I mg/1. kg/d - - -
(7'421-93-4) 
I 6P. Hcptacblor 

X < 0 000005 < 0.00001 - - - I mg/L kg/d (76-44-8 - - - -
EPA Farm 3510-2C (8-90) PAGE V-8 



- I 
OUTFALL NO. 104 

EPA LD NUMBER (copy from Item 1 of Fonn 1) 1·-'191114 ---CONTINUED FROM PA ,.s 
2.MARK'X' 3.EFFLUENT 4. UNITS (i~cify (f blanJc) 5. INTAKE (optional) 

I. Pollutant and 
a. MAXIMUMDAYVALUE 

b. MAXIMUM30 DAY VALUE 'ef c. LONG TERM A VG. V ALUE(if 
a. LONG TERM A VG. VALUE CASNO (ff b C 

ava//uble) ava1lab/e) d. No. OP 
a 

b NO. OF a Testq Behoved Bcl1cvcd CONCENTRA b.MASS cn'Clilabl•) Rcqwred 
Present Absent (I) (2) (2) 

(I) CONCENnA TIO~ 
(2) ANALYSl!S 

TION (I) (2) ANALYSES 

CONCENTRATION MASS 
(l) CONCENTRATION 

MASS MASS CONCENTRATION MASS 

OC/MS FRACTION • PESTICIDES (C-Olffimmd} 
17P. Hc:ptachlor 
Epoxidc < 0.000005 < 0 00001 - - - - I mg/L kgld - - .. 

I( I 024-57-3) X X 
ISP. PCB-1242 

mg/L kgld I< 53469-21-91 X - - - - - - - -- - .. 

19P PCB-1254 
mg/L kg/d In 1097-69-11 X - - - - - - - - - -

20P. PCB-1221 
mg/L kgld lo 1104-2s-21 X - - - .. - - - - - -

21P PCB-1232 
mg/L kg.Id 

1(11131-16-5) X - - - - - - - - - -
22P PCB-1248 

mg/L kg/d 
1(12672-29-6) X - - - .. - -- - -- - -
23P. PCB-1260 

mg/L kg/d 
1(11096-82-5) X - - - - - - - - - -
24P PCB-1016 

mg/L Icg/d 
1(12674-11-2) X - - - - - - - - - -
25P TOX!lphcoc 

< 0.000206 < 0.00049 - - - - I mg/L Icg/d - - -1(8001-35-2} X X 

EPA Fonn 3510-2C (S-90) Paae V-9 



AddrtJonalTo<1I-Retwlts 1()1 lolJI. ~01(),1 

2 MARK'X' 3 EFFLUENT . UNITS (,p,,cf/)' V blank S INT AKE ( op1/onal ) 

1 PoUulanl and CAS a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c LONGTERM AYO VAWE a LONG TERM A VO, VALUE .. 

NO (If armJabk ) L Testma b Btlicud C B<l14\ed ( I/ aml/abl, ) {If Cll'aJ/abl,) d No OF 
C'ONCENTRA b.MASS 

b No.or 
R_,-.d Prc,ent - (1) (I) (2) (I) (2) ANALY81!5 

TION (I) (2) ANALYSES 

CONCl!NTRATION 
(2) MASS 

CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION ~!ASS 

Tl ( dmolved) X 0 000673 00016 - - - - I m1'IL lg/~ - - -
So (diuohod) X < 0001 < O 0024 - - - - I mglL lgld - - -
Sb (dwolved) X < 0 0002 < O 0005 - - - - I mg/I.. kgld - - -
Pb (dwolved) X 0 000206 0 0005 - - - - I im:11. kgld - - -
N1 (dm.olv,d) X 0 00249 00060 - - - - I mail. kgld - - -
Ilg (d1nolved) X 0 000000799 0 0000019 - - - - I ,ng/1, lgld - - -
Cu ( d11Solved) X 0008~ 00197 - - - - I mg/I.. lgld - - -
Cr (dluolved) X 0 000508 00012 - - - - I 1I1J!/L lgld - - -
Cd (cinolved) X < 00002 < 00005 - - - - I 1I1J!/L lgld - - -
N ( d1IIO!ved) X < 000083 < 00020 - - - - I malL lgld - - -
Ag (d1uolved) X < 0 00001 < 00000 - - - - 1 1nl!l1. lgld - - -
Za ( dluolvcd) X 000891 00214 - - - - 1 ,na/L kwd - - -
Ba (diuolvcd) X 00119 0 0286 - - - - 1 !Mil kwd - - -
Mn ( d,JSO!ved) X 000809 0 0194 - - - - I mg/L kg/d - - -
Pc (cissolvcdl X 00437 0 1050 - - - - I mc,1. kg/d - - -
mcN X 24.4 ~6068 - - - - I mllll. lgld - - -
Toi.II Hardnus u C.CO, X 16 1 - - - - - I ra&fl. lJ!ld - - -

Chloodos •• C1 X 94 226 - - - - I mJI/L kg/d - - -
E Col, X < 1 - - - - - I MPN/IOOml - - - -
l!nlerrococa X 2 - - - - - I MPN/IOOral - - - -
Sullide (dloolvedl X < 0 l < 0 2402 - - - - I =IL kg/d - - -
ll!yclroaeo SulJldo X < 0 I < 0 2402 - - - - I mall- kald - - -
Cbromfum +J .. cl' X < 001 < O 0240 - - - - I mg/L kwd - - -
ChromJum +6 u ct· X < 0005 < 0 0120 - - - - 1 a,g/L IQvd - - -
Nonylphenol X < 000263 < 0,0063 - - - - 1 raglL lewd - - -
Kepooo X < 000213 < 0 0051 - - - - 1 mg/L kR/d - - -
Motboxychlar X < 0000005 < 00000 - - - - I rag/L kgld - - -
M1rex X < 0 000005 < 0,0000 - - - - I ma,'L kgld - - -
CblorpynfOJ X < 0 0002 < 0 0005 - - - - I mg/L kgld - - -
Demetoa X < 0 0004 < 0 0010 - - - - 1 mglL lrold - - -
Dlllinoa X < 00002 < 0 0005 - - - - I mg/L kg/d - - -
Gutluon X < 00002 < 0 0005 - - - - I m&fl. kg/d - - -
Malothloa X < 00002 < 0 0005 - - - - I mg/I.. uJd - - -
Paraduoo X < 00002 < 00005 - - - - I ms,'L kg/d - - -
n-N!trosodletbytmnlno X < 000266 < 00064 - - - - I mg/L kg/d - - -
TDS X 105 25U - - - - I malL kgld - - -
Nitrate .. N X 0.66 1 5853 - - - - I 111s/L ka/d - - -
2,4-0 X < 0 0002 < 0 0005 - - - - I mg/L k,11/d - - -
Sm-ex X < O 0001 < 0 0002 - - - - I mglL kgld - - -
O..tnrm 7?K X < 0.770 - I nl'"l/1 - - -
rota111~,m X 0342 - - - I """ - - -



PLEASE PRINT OR -r>-t:; IN THE UNSHADED AREAS ONLY You may report some or all ofthli Information 
on separate sheru (us ame format) ill5tead of completlng these pages 
SEE INSTRUCTIONS 

EPA ID NUMBER (copy from Item I of Fonn I) 
110001891114 

OUTFALL NO. 105 
,------------------------, 
I ! 

V. INTAKE AND EFFLUENT CHARACTERISTICS continued from e 3 of Form 2-C 

PART A-You must provide the results ofat least one anal~is for every pollutant m this table Complete one table for each outfall See instructions for add1uonal details 

I Pollutant 

a. B1ologicel Oxygen Demand (BOD) 

b. Chemical Oxygen Demand (COD) 

c Total Orgamc Carbon (TOC) 

d Total Suspended Solids (TSS) 

c Ammonia (Q3 N) 

f Flow 

g Temperature (mnt&"r) 

h Temperature (summ~r) 

i.pH 

2. EFFLUENT 

a MAXIMUM DAY VALUE 
b MAXlMUM 30 DAY VALUE 

(,farallablo) 

(I) 
CONCENffiATION 

VALUE 

VALUE 

VALUE 

MINIMUM 
62 

0.0288 

(2) 
MASS 

(I) 
CONCENI RATION 

VALUE 

VALUE 

VALUE 

MAXIMUM MINIMUM 
8 I 

(2) 

MASS 

MAXIMUM 

c, LONG TERM A VO. VALUE 
(if ura1/ala) 

(I) 

CONCENTRA 11ON 

VALUE 
0 0281 

VALUE 

VALUE 

(2) 
MASS 

-, -----------, 

3. UNITS (specify if blank) 

d No. OF o. 
ANALYSES CONCENTRATION 

b.MASS 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L l..g/d 

30 
MGD 

•c 

·c 

30 STANDARD UNITS 

4. INT AKE (optional) 

a LONG TERM A VG. VALUE 

(I) 
CON CENT RA 11ON 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

b.NO or 
ANALYSES 

r--. ---- -------------

1 

PART B- Murk "X" in column 2-a for each pollutant you know or have reason to believe is presenl Murk "X" In cohnnn 2-b for each pollutant you believe to be absent If you mark column 2a for WJY pollutant wluch is lumted either directly, or 
Indirectly but exprcs5ly, men effiuent limitations guideline. you mll5t provide the results of at least ooo anelysl5 for that pollutant For other pollutnnts for which you mark column 211, you must prov1de qunntillltlve dnte or W1 explanation of their 
~cc in your discharge. Complcic one table for each outfall. Sec the instructions for additronal dctnils and requirements. 

2.MARK 'X' 
I Pollutant nnd 
CAS NO. ((f b 

c. Bohcvcd 
a. MAXIMUM DAY VAWE 

available) Believed 
Absent (I) (2) 

Present 
CONCI:NfRA 11ON MASS 

e Bromide X 
24959-67-9 

b. Chlorine, Tolnl X 
Residual 

X 
c Color 

X 
d Fccnl Coliform 

c Fluoride X 
16984-48-8 

f Nitrate - N1trrte X 
asN 
EPA Form 3510-2C (8-90) 

3.EFFLUENT 
b. MA).1M1JM 30 DAY VALUE (if c LONGTERM AVG VALUE(1f 

am,/ablo IIVllllalo 
(I) (2) (I) (2) 

CONCEN!'RATION MASS CONCENrRA TION MASS 

Page V-1 

4. UNITS (specify if blank ) 

d. No.OF n. 
ANALYSES CONCENTRA 110N 

b.MASS 

mg/L kg/d 

mg/L kg/d 

NTU 

COUI0Oml 

mg/L kg/d 

mg/L kg/d 

5. INT AKE (optla11a/) 

a. LONG TERM A VO. VALUE 

(I) 
CONCENTRATION 

(2) 

MASS 

b.NO.OF 
ANALYSES 



ITEM V-8 CONTINUF,--
............, OUTFALL NO 105 ----. . 

', -
-.MARK 'X' 3 EFFLUENf 4. UNITS (:.pt!C,jy If bla11J:) 5 lNfAKE (optional,__ 

b MAXIMUM 30 DAY VALUE c LONG TLRM A VG VALUE d No OF 
L 

I. Pollutmt m:I CAS a. b, a. MAXIMUM DAY V ALUB CONCENTRA b.MASS L LONG TERM A VG VALUE 
NO (if avaJ/alt/e ) (if arm/able) (if ararlabl•) ANALYSES 

TION b NO.OF 
Believed Behcved 

ANALYSES 
Prolmd: Abseot (I) 

(2) MASS 
(I) 

(2) MASS 
(1) 

(2)MASS 
(I) (2) 

CONCENTRATION CONCENTRATION CONCENTRATION CONCENTRATION MASS 

OC/MS FRACTION 

g N1troaen. Total X - - - - - - - mg/L kg/d - - -Onienlc fa, NJ 

X - - - - - - - ma/L kg/d - - -
h Oil & Grease 

l Phosphoon (115 P), X - - - - - - - mg/L kg/d - - -
Tow (7723-14-0l 

i. Radioactivitv 

(I) Alpha X - - - - - - - pCJ/L - - - -

(2) Beta X - - - - - - - pCi/L - - - -
(3) RndJum, Total X - - - - - - - pCI/L - - - -

( 4) Radium 226, Total X - - - -- - - - pCI/L - - - -
k Sulflue (ar SO,) 

X - - - - -- - - mg/1. kg/d - - -(1480&-79-8) 

I. Sulfide (a;r S) X - - - - - -- - mg/L kgld - - -
m. Sulfite (u ~) 

X - - - - - - - mg/L kg/d - -- -( 14265-45-3) 

n Surfactants X - - - - - -- - mg/L kg/d - - -
o. Ahnmn11111, Total 

X - - - - - - - mg/L qld - -- -(7429-90-5) 

p Barrom Total 
X - - - - - - - m&fL "8/d - - -(7440-39-3) 

q. Boron, Total (7440-
X - - - - - - - mg/I.. kg/d - - -42-8) 

r Cobalt. Twl (7440-
X - - - - - - - mg/L kg/d - - -4&-4) 

s Iron, Total (7439-
X - - - - - - - mg.IL kg/d - - -

89-6) 

t Magnesium, 
X - - - - - - - mg/L kg/d - - -Tollll (7439-95-4) 

u Molybdenum, 
X - - - - - - - m&fL kg/d - - -TOIIII (7 43 9-98-7) 

v. Manganese. 
X - - - - - - - mg.IL kgld - - -Total (7439-96-5) 

w Tm, Tolal (7440-
X -- - - - - - - mg/L k&/d - - -31-5) 

x T1tlllium, 
X - - - - - - - mg/L k!fd - - -Total (7440-32-6) 

EPA Form 3~10-2C (S-90) Pago V-2 



,
CONTINUED FROM Pl 

I hl'A 1 u NUMl:lhK \copy lrom Item I ot ~onn I) ~l1!911141UUll'ALLNQ l<r.l 

-

PART C. If 1" ""a pnmuy uoctutry ud - outfall -tull proun wutowai..-, mer lo T1bl1 ~-l In Ibo hatructlom lo ddcnnlne wllld, of Iii< GC/MS fn><:tlMu yoo auat h!SI for. Mark "X" la col ■ ftln l-<1 for all web GC/MS lr•ctlem lmll 1pply lo,-- bidatry nd for 
ALL torlc 111ml1, C)'IIIOidos, ud total pbeulJ. Ir yoa are - req1lred lo mark-■ l-a (socondlll'1 lnd111hi••• nonpro<eu wmewator outfalls, and nonreqllind GC/MS fl'lldlom), mark~~ la column 2-b for oadi poil■llnt yon - er bnt IUIOa lo btliM, h pr....c. Mark 
"X" la celaa1 2-c fll' tKb poDllllll1 J'O'I bollrn Is abotat. lf,eo nurk colua■ la for any poll■lllnt, yo■ ma,t provide !loo rt1olll of gt ltaJt ou analpis for that polluta.■L ltyoo IIUlrk col1111111 211 for I■)' polllllallt, JOA DMUI pronde I.ho resnJ11 ef gt lOIII oao • ...,..,. for dial 
pellatnt If yoo bow or ban rtMOI te btlieYe It ,nil ba ~ In COUCtlltr■tleu of 10 ppb or &l"ll<r, If you ll1fl'k c.i■-1 lb for IO'Oi<I■, acrylnltrlle, Z,.C ~ or l-lllltllyJ-<I,, dlattropJ,-1. yon most prwld• !be .-...lb el at l....i ono uurl)'SIJ r... tlCb of lh= 
poD■lnlJ wltldi yon - or....,. raeo■ to bdJm,e that,..,. ilnchar&• m coacealnltlons of IN ppb or ~or. Otho:nrioo, for polutull for wlllcli you mark colmnn lb, yw mUJt dtl!tr 11bmU at lOIIII.,.. anlllym or brl,lly dftcnbo tbt ...,.._ th• poll■tant h apected to be 
d..,.__, !foe. tilal Ikon an 7 -- to tlll, ~• ni.- rn'i<w .. c11 • .-n... Comolot• -• "'"'" 1• 7 ___ , for-h ontfliil Set .. ""'.._. for •Mlllnnlll ~ -■d roQUlttlllmts 

PartC. 

2.MARK 'X' 3 EFFLUENT 4. UNITS 5 INTAKE (optional) 

IL MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERM AVG. 

I Pollutant 811d CAS NO b. C. (If available) (I/ m'allable) 
d No. OF 

a VALUE b NO.OF (If ara,lal,k ) o. Tostlnc BellOVtd BdteYtd CONCENTR b.MASS 
~ Presto! Absent (I) (I) (2) ANALYSES 

ATION (I). (2) ANALYSES 
(I) CONCENTilA TION (2)MASS 

CONCEN'IRATION 
(2)MASS 

CONCIDITilA TION MASS CONCl!NTRA TION MASS 

METALS, CV ANIDE, AND TOT AL PHENOLS 

IM Antanooy, Tow X - - - - - - - mg/L kg/d - - -
(7440-36-0) 

2M A!IC!nc, Total X .. - - - -
(7«o-311-2 

- - mg/L kg/d - - -
3M Be,yllnm, Tow X - - - - -
(7440-41-7) 

- - mg/L kg/d - - -
4M Cadmnm. Total X - - - - -
(7440-43-9) 

- - mg/L kg/d - - -

5 M Chromium. X < 0.Q25 <0006 - - < 0025 < 0006 12 mg/L kg/d - -- -
TO!II (7440-<!7-3) 

6M, Copper, Total X - - - - -
(7440-50-8) 

- - mg/L kg/d - - -

7M Lead, Total X - - - - - - - mg/L kg/d - - -
(7439-92-1) 

BM Mercury, Tow X - - .. - - - - mg/L kg/d -- - -
(7439-97-6) 

9M Niclcel, Total X - - - - .. 
(7440-02-0) 

- - mg/L kg/d - - -
I OM Selcmum, X - - - - -
Total (7182-49-2) 

- - mg/L kg/d - - -

II M S~vor. Total X - - - - -
(7440-22-4 

- - mg/L kg/d -- - --
12M Thallium. X - - - - -
Total (7440-28-0) 

- - mg/L kg/d - -- -
I 3M Zmc, Total X < I 0 1<0240 - - < 
(?«o-66-6) 

1.0 < 0234 12 mg/L kg/d - -- -

14M Cyauoo, X - - - - -
Total (57- I 2-S) 

- - mg/L kg/d - - -
15M Phenols, X - - - - -
Tollll 

- - mg/L kg/d - - -

DIOXIN 

2,3,7,8- I DESCRIBE RESULTS -
Totnchlorod,beozo-P X 
DIOXU1 (1764-01-6) 

EPA Fann 3SI0-2C (8-90) PAOEV-3 



CONTINUED FROM P,,.--.'V-3 ~ 
OUTFALLNO 105 .-...,._ 

2.MARK'X' 3.EFFLl 4. UNITS (spt1cifnfblanlc) 5. INl. ,optional) 

a MAXIMUMDAYVALUE 
b, MAXIMUM 3() DAY c. LONG 1ERMAVO. VALUE a. LONG TERM AVG. 

I. Pollutailt mid CAS NO. {If 
a Tcstmg b Bcllcvod 0 Believed VALUE (I/ avai/ablt!) (I/ ava,iable) 

d No. OF • VALUE b NO OF aro1/able) 
Requ,red Present Absent ANALYSES 

CONCENTRA b MASS (1) ANALYSES 
(I) CONCENTRATION (2) (I) (2) (I) (2) TION CONCENl'RAT 

(2) 
MASS CONCENTRATION MASS CONCENTRATION MASS ION MASS 

GC/MS FRACTION - VOLATILE COMPOUNDS 
IV Acrolcin 

1(107-02-8) 
X - - - - - - - mgll.. kg/d - - -

fly Aaylonltrlle X - - - - - - - mg/L ki/d - - -
1(107-13-1\ 

3V. Benzcoc X - - - - - - - mgll.. kgid - - -
lm-43-21 

4V. Bis (Chloromethyl) Not Requlred Not Rcqwrcd Nol Required 
Ether /542-88-1\ 

5V. Bromoform 
1!75-25-2) 

X - - ... - - - - mgil. kg/d - - -
6V.Carooo 
Tetrachlonde X - - - - -- - - mg/L l..g/d - - -
1156-23-5\ 

7V. Chlorobcnzene X - - - - - - - mg/L kg/d - - -
In 08-90-n 

av Chlorochbranomcthanc X - - - - - - - mg/L l..g/d ... - -
11124-48-1\ 

9V Chlcroethane 
X - - - - - - ... mg/L kg/d ... ~ -1<75-00-3) 

iW,·•· ~, vmyl 
Ether X - - - ~ -

11110-75-8\ 
- - mg/L kg/d ... - -

I IV, Chloroform X - - - - - - - mg/L kg/d ... ... -
1167-66-3) 
12V Dtchloro e 

X 1<75-27-41 - - - - - - - mg/L kgid - - -
13V. Dlchlorodi fluorometbane 

NotRequacd l11s..11..s1 Not Reqwred Not Requrrcd 

14V 1,1-Dic 
X - - - mg/L kg/d - - -l11s..34-31 - - - -

15V, 1,2-Dlchloroethme 
X - - - - mg/L kg/d - - -11107--06-2) - - -

16V 1,1-Dtchlorocthylene 
X - - - - - - - mg/L kg.Id - - -lt7S-3S-4\ 

17V, 1,2-0!chloropropane X - - - - - - - mgll.. 1.g/d - - -1178-87-5\ 

18V 1,3-DicWoropropylcno X - - - - - - - mg/L kg/d ... - -
11542-75-6\ 

19V Ethylbcnzene X - - - - - - - mg/L kg/d - - -
11100-41-4\ 

20V MClhyl X - - - - - - - mg/L kg/d - - -
Bromide /74-83-91 

21V. Methyl 
Chloride 174-87-3\ 

X - - - - - - - mg/L ks,'d - - -
EPA Fonn 3510-2C (8-90) PAGEV-4 



CONTINUED FROM PJ\,.-. 4 '~ 
OUTFALL NO 105 

~ 
2.MARK'X' 3.EPFLUENT 4. UNITS (svec/(y If blank) 5.INTAKE( '.ii) 

11. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONG TERM A VO. VALUE(if a. LONG TERM A VO. 

I. Poll- and CAS NO (1/ 
• Te■tina 

b. C (if m:ailable) available) 
d. No OF 

.. VALUE 
b NO OF mui/abk) Bolioved BelteYcd 

(I) CONCENlll.ATI1 
CONCENIRA b MASS 

Required 
Preseat Absent (2) (2) (2) ANALYS!!S 

TION (I) (2) ANALYSES 

MASS 
(I) CONCENTRATION 

MASS 
(I) CONCENillA TION 

MASS CONCENTitATION MASS 

GC/MS FRACTION - VOLATILE COMPOUNDS(cvntmwd,) 

nv Methylene X .. - - - - - - mg/L ki/d - - -Chloride 17S-09-2 I 

13V. 1,1,2,2-
rT e1n1c: hl oro othane X - - - - - - - mg/L kllfd - - .... 
1179-34-51 

24 V Totrach.loroethylono X - - - - -
127-18-41 

- - mg/L ks/d - .. -

25V To!IICIIC X - - - - -
'108-88-31 

- - mg/L kgld - - -
26V. 1,2-Trans-
Dichloroethy\coc X - - - - - - - mg/L kgld - - .. 
,, 156-60-51 

27V I , I, 1-Tocbloroothane X - - - .. .. - - n,sfL kw'd - - -
'71-55-dl 

128V I, 1,2-Tncluoroethano X - - - - -
l/7Q..00..5l 

.. - mg/L lewd - - -

29V Tnchloroethylene X - - - - - - - mg/L ks/d - - -
1'79-01-{;l 

l3ov. Tnohloro(]uoromethane X - - - - - - - mjliL kg/d - - -
75-@-4) 

b1v. Vmyl Cltlonde 
ir75-0t-4l 

X .. - - - - - - mg/L kw'd - - -
GC/MS FRACTION • ACID COMPOUNDS 

IA 2-0ilorophonol X - .. - .. - - - mafl.. ksfd - .. -
k95-57-8l 

2A 2,4-Dtchlorophonol X - - - - - - - mw'L ka/d - - .. 
11120-83-2\ 

3A 2,4-Dmethylphc:nol X - - - - - - - mg/L kg/d - - -
11105-{;7-9) 

MA 4,6-Dimtro-OCrcsol X - - - - - - - mg/L kg/d - - -
11534-,2.11 

,A 2,4-Dm,trophenol X -
1151-28-5) 

- - - - .. - mg/L lqrd .. - ~ 

6A 2-Nitrophonol X - .. - - -
1183-75.,;, 

- - mw'L lca/d - - -

7 A 4-Nttrophenol X - - - - -
t~-n 

- - mg/L ki/d - - ,_ 

SA P-O~Crctol X - - - - - - - mg/L ka/d - - -
159-50-TI 

9A Ptntachlorophenol X - - - .. - - - mg/L kafd - - -
187-86-5 

IOA Phcool X - - - - -
1~21 

- - mg/L kafd - -- -
11 A 2,4,6-Tnchlorophcnol 

X - - - - - - - mw'L qld - - .. 
'88--05-21 

EPA Fom, 35l0-2C (B-90) PAGEV-5 



I OUTFALLNO 105 
CONTINUED FROM PA,---. 5 --- ---,. 

2.MARK 'X' 3. EFFLUENT 4 UNITS (:wec,f,, ifblank) 5 INTAKE(<¥ ) 

L Pollutant and CAS NO. (If a MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONG TERM A VG. VALUE(if n LONG TERM A YO. 

b. c. (If avaJ/able) mm/able) .. 
VALUE 

avatlillc) • Tmtmg Belloved Bellc\'Cd 
d.No. OF 

CONCENTRATI b MASS 
b NO OF 

Required 
Present Ab>ent (1) (2) (I) (I) (2) ANALYSl!S 

ON (I) (2) ANALYSES 

CONCENTRATION MASS CONCENTRATION 
(2) MASS 

CONCBNTRA TION MASS CONCENTilATION MASS 

GOMS FRAGTTON - BASE/NEUTRAL COMPOUNDS 

I B Ace11aphtbonc (83-32-9) X - - - - - - - mg/L kgld - - -
2B Acaaphtylen, (208-96-11) X - - - - - - - mg/L kgld - .. -
3B Armacena (120-12-7) X - - - - - - - mg/L kgld - - -
14B Bonzxlmc (92-87-5) X - - - - - - - mg/L kgld - - -
5B Benzo ( a) Antbcacene 

X - - - - - - - mgiL kgld - - -k56-5S-3l 
6B Bemo (1) Pyreoe 

X mg/L kgld ~ 

K50-J2-Sl - - - - - - - - -
7B 3,4-Benzoflucnnthen 
(2D:5-99-2) X - - - - - - - mg/L ka/d - - -
SB Bcnzo (sin) Pcrylone 
(191-2-4-2) X - - - - - .. - mg/L kg/d - - -
9B 13= (k) Fluoranthcoe (207-

X - .. - - - .. - mg/L kgld - - -08-9) 

I OB Bis (2-Chloroethoxy) 
Mcthmo (111-91- X - .. - - - - - mg/L kgld - - -
I) 

I IB Brs (2-Chloroethyl) Ether 
(111-44-4) X - - - - - - - mglL lqild - - -
128 Ba (2-Cbloro11opropyl) 

X mg/L kgld Ether ( I 02-80-1) - - - - - - - - - -
13B B11 (2-Ethylhoxyl) Phthal11e 

X - - - - mg/L kgld -(117-81-7) 
.. - - - -

I ~B 4-Bromopheny!Phcnyl Ether 
X mw'L 4fd (101-55-3) - -- - - - - - - - -

158, Butyl Benzyl Phthalm (BS-
X - - - - - - - mg/L kgld .. - -68-7) 

16B 2-Chloromphthalenc (91-58-
X mg/L kafd 7) - - - - - .. - - - -

178 4-Chloropheny{ Pbmyl Ether 
(70D:5-72-3) X - - - - - - - mg/L kgld .. - -
!SB Cl-.yJene (218-01-9) 

X - - - - - - - mg/L kgld .. - -
198 Drb«uo (a,h) Antlnccnc 
(53-70-3) X - - - - - - - mg/L kgld .. - -
208 1.2-Dtchlorobemme (95-50-

1) X - - - - - - - mg/L kg/d .. - -
21 B 1.3-Dl-dilorobcrm:ne (541-

X mg/L kafd 73-1) - - - - - - - .. - -
EPA Fem 35l0-2C (3-90) PAGEV-<, 



CONTINUED FROM PA'- - 6 ---.. OlITFAU NO 10:S ----._ 
2.MARK'X' 3.EFFLUENT 4. UNITS (A"""lfi> /(blank) 5 INTAKE (OJJl 

I Pollutant and CAS NO (1/ a.MAXIMUM DAY VALUE b. MAXIMUM 30 DAY VALUE c, LONG TERM A VG, VALUE a LONG TERM A YO, 
• Te51fna 

b 
C Be!Jevcd (1( alYldabit) (1( mwlahlt) d No OF 

a 
VALUE b NO OF cmnlablc) Belleved CONCl!NTRA b MASS Required Abo<st (2) (I) (1) (2) ANALYSES (I) (2) ANALYSES Prescn1 (!)CONCENTRATION (I) CONCEN1 RATION TION 

MASS CONCENTRATION MASS MASS CONCEN!llA TION MASS 

GC/MS FRACTTON - BASE/NEUTRAL COMPOUNDS (contnmed) 

22B. 1,-4-Dtchlorobcnzcnc ( I 06-
X - - - - - - - mg/L kgld - -- --46-7\ 

23B 3 ,3-Ihohlorobmzxlme (91-
9,4.. J) X - - - - - - - mi/I, kgld - - -

24B Dlod,yl Phthallle (1144>-
X - - - - - - - mg/L kgld - - -2\ 

25B Dimethyl Phthallle ( 131 -
X - - - - - - - ms/L kg/d - - -"·" 

26B Dl-N-Butyl Phthlllatc (84-

74-2) X - - - -· - - - ms/l, 4-'d - - -
27B, 2,-4-Dmitrotoluene(l21-14 
2) X - - - - - - - mwJ. kgld - - -
28B, 2,6-Dmttrotoluone (606-20 
2) X - - - - - - - mg/L kg/d - - -

29B, DI-N--Octyl Pbthalatc ( 117-
X mg/L kg/d - - -84-0) - - - - - - -

30B 1,2-D1pl,onylhydraz1110 ( ar 
X - - - - -· - - mg/L kg/d - - -I fl22-66-7' 

318 F11.IOl1Ull!-ene (206-44-0) X - - - - - - - mg/L kgld - - -
328 Ftuorme (86-73-7) X - - - - - - - mo/L kg/d - - -
33B Hcxac!tlorobcnzr:no ( II 8-

X - - - - - - - mg/L kg/d - - -74-1 l 
34B Hoxachlorobu!adtcnc (87-

X - - - .. - - - mg/L kg/d -- - -68-3\ 

IJSB. 
Hexac~orocyclopcntad~M(TI- X - - - .. - - - mlJl'L kg/d - - -
47-41 

36B H exachloroelht.ne (6 7-72- X - - - - - - - mg/L kg/d - - -
37B lndeno (/,2,3-cd) l'yr"'1c 

X - - - - - mi/I, kg/d - - -(I 93--39-'J - -
38B lsopborooe (78-59-1 ) X - - - - - - - mg/L kg/d - - -
398 Nl!frthalene (91-20-3) X - - - - - - - mi/I, kll'°d - - -
406 Nllrobenzenc (9S-95-3) X - - - - - - - mg/L ks/d - - -
418 N-NrtrosodtmothyllllillilO 
(62-75-9) X - - - - - - - mg/L kg/d - - ,__ 

42B N-N1trotow· N-
Propylaminc (621-64-7) X - - - - - - - mg/L kg/d - - -
CPA Fonn 3'10-2C (8-90) PAOEV-7 



CONTINUED FROM P --. V-7 
--------

OUTFALL NO. 105 -2. MARK'X' 3 EFFLUENT 4. UNITS (specify ([blank) 5 INTAK .Iona/) 

I. Polllllmrt end CAS NO (If a MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE ·o· LONGTERM AVG VALUE a LONG TERM A VO. 

a T..tmg 
b 

c. Believed (i{uvcu/ab/1!) (1[ aml/able) d. No OF 
a 

VALUE b NO.OF cnoailablc) Be!Jevod CONCENTRA b MASS 
Reqwred 

!'rM<:ot 
Absent (I) (2) {I) (2) (I) (2) ANALYSES 

TION (I) (2) ANALYSES 
CONCllNTRA TION MASS CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS 

GC/MS FRACTION - BASE/NEUTRAL COMPOUNDS (conllnuod) 

43B N-
NttrollodJphenylammc X - - - - - - - mg/L kg/d - - -
86-30-6) 

44 B. Phcmnthrcnc X - - - - -- - - mg/L kg/d - - -
'85-01-8) 

45B Pyrenc X - - - - - - - mg/L kg/d - - -
129-00-0 

46B. 1,2,4-Trichlorobcnzenc X -- - - - - - - mg/L kg/d - - -
'120-82-1) 

OC/MS FRACTION - PESTICIDES 
IP. Aldrm 

X mg/L kg/d 
(309-00-2) - - - - - - - - - -
2P a-BHC 

X mg/L kg/d 
'319-84-6) - - - - - - - - - -
3P 1)-BHC 

X - - - - - - - mg/L kgid - - -(319-85-7) 
4P y-BHC 

X - - - - - - - mg/L kg/d -- - -158-89-9) 
SP.6-BHC 

X mg/L kg/d 
'319-86-8) - - - - - - - - - -
6P Chlordane X - - - - - - - mg/L kg/d - - -
(57-74-9) 
7P 4,4'-DDT 

X - - - - mg/L kg/d - - -(50-29-3) - - -
SP 4,4'-DDE 

X - - - - - - - mg/L kg.Id -- - -
(72-55-9) 
9P 4,4'-DDD 

X - - - - - mg/L kg/d - - -'72-54-8) - -
I0P Dtcldnn 

X mg/L kg/d 160-57-1) - - - - - - - - - -
I IP a-EDOIU!fan - ~ 

1(115-29-7) X - - - - - - - mg/L l:g/d - - -
12P 1)-Endosulfan 

X - - - - - - - mg/L kg/d - - -1015-29-7) 
13P. Endosulfan 
Sulfate X - - - - - - - mg/L kg/d - - -
1(1031--07-8) 
14P. Endnn 

X mg/L kg/d 
1(72-20-8 - - - - - - - - - -
Aldehyde 

X - - - - -- - - mg/L kg/d - - -
1'7421-93-4) 
I 6P Heptacblor 

X - - -- - - - - mg/L kg/d - - -1'76-4+8 
EPA FOIDI 3510-2C (8-90) PAOEV-8 
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..........._891114 
OlTTFALL NO. !OS 

EPA I.D NUMBER(copy from !tom I offonn I) ~ 
CONTINUED FROM PA-- V-8 

2. MARK'X' 3.EFFLUENT 4 UNITS (n1mfy if blank) 5. INT AKE (op11ona/) 
I Pollutant mid 

a. MAXIMUM DAY V ALOE 
b. MAXIMUM 30 DAY VALUE (if c LONG TERM AVG. VALUE(!{ 

a. LONG TERM AVG. V ALUI CASNO.(V L Tostmg 
b C 

avaduble) available) d._No, OF • b NO OF 
BclieYed Bo!le=I CONCBNTRA b.MASS m'Otlable) Required 
Pn:tent A~ (I) (2) (2) 

(I) CONcmTRATirn.j 
(2) ANALYSES 

TION (I) (2) ANALYSCS 

CONCENTRATION MASS 
(I) CONCENTRATION 

MASS MASS CONCENTRATION MASS 

GCIMS FRACTION • PESTICIDES (con11n=f) 
17P Hepmcblor 
EpOlJde X - - .. - - - - mi/L kg/d - - -
1(1024-57-3) 
IBP. PCB-1242 

X mg/L kg/d 
(53469-21-9) - - - - - - - - - -
191' PCB-1254 

X m&IL kg/d 1(11097-69-1) - - - - - - - - - -
20P PCB-1221 

X mg/L kg/d :n 110-4-28-2) - .. - - - - - - - -
21P PCB-1232 

X mg/L kg/d 1(11131-16-5) - - - - - - - - - -
22P PCB-124 8 

X mg/L kg/d ,(12672-29-6) - - - - - - - - - -
23P. PCB-1260 

X mg/I. kg/d (110%-82-5) - - - - - - - - - -
24P PCB-1016 

X mg/L kg/d 1(12674-11-2) - - - - - - - - - -
25P TO'Ulphcnc 

X - - .. - - - - mg/L kg/d - - -1(8001-35--2) 

EPA Form 3510-2C (8-90) l'l!ge V-9 



PLEASE PRINT OR 'f)leE IN THE UNSHADED AREAS ONLY. You may report some or all ofthls infonnauon 
on separate sheets ( 111 eme format) mstead of completing theso pages. 
SEE INSTRUCTION~ 

EPA I.D NUMBER ( copy from Item I of Form I) 
110001891114 

,------------! OUTFALL NO 107 

V INTAKE AND EFFLUENT CHARACTERISTICS continued from e 3 of Form 2-C 
I - • - -•- • •• • • - • •I 

PART A -You must provide the results of et least one analysis for every pollutant in this table Complete one table for each oulfilll. See 1mtrucl!OII! for edd1tional dettuls. 

I. Pollutant 

e Biological Oxygen Demand (BOD) 

b Chemical Oxygen Demand (COD) 

C Total Organic Carbon (TOC) 

d. Total Suspended Sol Ids (J'SS) 

e Ammorua (as N) 

f Flow 

g Temperature (wmttr} 

h Temperature ( Sll1MIU) 

I pH 

a. MAXIMUM DAY VALUE 

(I) 
CONCENTRATION 

VALUE 

(2) 
MASS 

No Dl!Charge 2015-2017 
VALUE 

VALUE 

2. EFFLUENT 
b MAXIMUM 30 DAY VALUE 

(lfm-aJJab/e) 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

MINIMUM MAXIMUM MINIMUM 

o. LONG TERM AVG. VALUE 
(,j arallale) 

(I) (2) 
CONCENTRATION MASS 

VALUE 

VALUE 

VALUE 

r--
- - - . 

3. UNITS (specify if blank) 

d No or a. 

ANALYSES CONCENJ'RATION 
b.MASS 

mg/L kg/d 

mg/L kg.Id 

mg/L kg.Id 

mg/L kg.Id 

mg.IL kg/d 

MGD 

"C 

oc 

STANDARD UNITS 

4. INTAKE (opt/0110/) 

a LONGTERM AVG VALUE 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

b.NO.OF 
ANALYSES 

PART B - Murk "X'' in column 2-a for each pollutant you know or have reason to believe is present Mark "X" in column 2-b for each pollutant you believe to be absent If you marlc column 2e for any pollutant which is limited either directly, or 
ind1rectly but e.~ly, in nn effluent llmrtations guideline, you must provtde the results ofet least one !lllll!ysis for that pollutnnt For other pollutants for which you mark colwnn 2a, you must provide quantltutivc deta or en explnnution of their 
presence in your discharge. Complete one table for each outfall. Sec the mslruclions for addrtlonal detatls nncl requirements 

I. Pollutant end 
CAS NO. (ff 
available) 

a Bromide 
24959-67-9 

b Chlonne, Total 
Residual 

c. Color 

d Fccel Coliform 

e. Fluoride 
16984-48-8 

f. N1tra1e - Nrtntc 
a.i NJ 

2.MARK 'X' 3. EFFLUENT 4. UNITS (specify if blank) 
b a MA,'GMUM DA y VALUE b. MAXIMUM 30 DAY VALUE (tf c LONG TERM A VG VALUE (1 
~ c Bclicvcdi------------+---__,;;,=;.;;;;.;;.la;;.;;b/c..•.,__ ___ ~ ___ __;;ac;..;vallal="l-e -----l d No OF 11. 

Proseot Absent (t) (2) (I) (2) (I) (2) ANALYSES CONCENTRATION 
CONCENTRATION MASS CONCENI"RATION MASS CONCEl'ITRATION MASS 

b.MASS 

X mg.IL kg/d 

X mg.IL kg.Id 

X NTU 

X COUI00ml 

X mg/L kg/d 

X mg/L kg/d 

EPA Form 3510-2C (8-90) Page V-1 

5. INTAKE (optional) 

a LONG TERM A VO VALUE 

(I) 
CONCENTRATION 

(2) 
MASS 

b NO.OF 
ANALYSES 



OUTFALL NO 107 
ITEM V-B CONTINUE.,..--.. ~ -------. -

.MARK 'X' 3. EFFLUENT 4. UNITS (•p«ify,fblank) 5 !NrAKE (optwnd,, 

b MAXIMUM30DAYVALUE c LONG TERM A VO VALUE d No OF • I. PollnlllDI and C AS a b a MAXIMUM DAY Y ALUE CONCENTRA b MASS • LONG TERM A VO. Y ALUE 
NO. (if 0mlable) Believed 

(1/al'allabl•) (If arailablr) ANALYSES 
TION b.NO OF Believed 

ANALYSES Prasent Absent (1) 
(2) MASS 

(1) 
(2) MASS 

(I) 
(2)MASS 

(I) (2) 
CONCENTRATION CONCENfRATION CONC!!NTRA TJON CONCHNTRA TION MASS 

OC/MS FRACTION 

g, Nnrogcn, Total 
lflnnnic (ar NJ 

X - - - -- - - - mg/L kg/d - - -

h Otl & Grease 
X - - - - - - - mg/L kg/d - - -

i Phosphorus (as Pl, X - - - - - - - mg/L kg/d - - -
TOia) /7723-14-0l 

Ii. Radioactivity 

(I) Alpha X -- - - - - - - pCf/L - - - -

(2) Beta X - - - - - - - pCi/L - - - -
(3) Radnmt, Tolal X - - - - - - - pCf/L - - - -

(4) RAdJum 226, Total X - - - -- - - - pCt/L - - - -
k Sulfate(arSO,) 

X - - - - - - - mg/L kgld - - -(14808-79-8) 

I Sulfide (a, S) X - - - - - - - mg/L kg/d - - -
m. Sulfite (as SO..) 

X - - - - - - - m~ kg/d - - -(14265-45-3) 

n. Surfactants X - - - - - - - mg/L qld - - -
o Aluminwn, Total 

X - - - - - - -- mg/L kg/d - - -(7 42 9-90-S) 

p Bariwu Total 
X - - - - - - - mglL kg/d - - -(7440-39-3) 

q Boron, Total (7-440-
X - - - - - - -- mg/L kg/d - - -42-8) 

r. Cobalt, Total (7«0-
X - - - - - - - mg/L kg/d - - -4H-<4) 

1. Iron, Total (7439-
X - - - - - - - mg/L kg/d - - -89-6) 

I Magncs,um, 
X - - - - - - - mg/L ks/d - - .. 

Total (7-439-95-4) 

u Molybdenwn, 
X - - - - - - - mg/L kg/d - - -Total (7439-98-7) 

V, Manganese, 
X - - - - - - - mg/L kg/d - - -Tool (7439-96-5) 

w Tm, Total (7440-
X - - - - - - - rug/L kg/d - - -31-5) 

X. TitauMU, 
X - - - - - - - mg/L kg/d - - -Tola! (7440-32~) 

EPA FOJD1 35l0-2C (8-90) Page V-2 



---CONTINUED FROM Pl 2 

I ~rn, v numo&A \1.0J'Y nun IICUl I OI ronn IJ 1~1"'11114 rU It-ALL NU 107 

-
PART C - If )'Ml are a pn111.11r, JOOUJtry aad llilo oalfall COllta.lnt procaa WAJkwlll<r, rdtt .. Table lc-2 In 1M butmctlon1 .. delormlae wWch of Ibo CC/MS fractloa you aost Im for. Mark "X" I ■ <"'-D 2-a for. ■-di GC/MS fn,ctloru lhat apply lo :,em- lmlutry JlJ1d for 
ALL loxk: 111mls, quJda. ■nd lot■ I pl,etNls. lf :,o,, ■re DOt nq,,,nd lo mark-• 2 .. (JOCODdary 1Rdmlries, DOllpl'OCal fflUtcwoler ootfallJ, IIDd aonreqalnd GC/MS fnctiolu), mllJ'k "X" In coblDlll l•b f..- eacll pollabult you knew or bne reaon lo belioYe h prcMDt. Mork 
"X" m colnu,n 1-c l'or OKII pollwtaJrt :,o,, bdlovo ii a.bl-. Ifyo. m■rk cohJmn 2a for ""1 pollui-t,Jlu most prwt<l• Iba renlll of llt 1-1 ooom11Jb for tbat pelull ■L Irrw ■,.,.k colama lb for 1ay pollirtHt, )'911 •mt provide Ille raulu of11 iH>t oaeanalyJh for that 
poU....,. ltyo■ kMw or hr,e reuoa to bellen h wlll b, dlscharpd hi to11cmtndloru of II ppb or -ttt. lfyoa m■rkcolnmn 2h fw ocnldo, ocrylealtnle, 2,4 d■!ltropkNI, or 2-IMlll,-1-4, 6 ~yn mllll provldo lbc rellllll ofat lemt on■ a■al11il fer ,acb oflileoe 
polluta■a which yn 1,n.,. or loaYe .--un to believe .... ,-oa dlocu,p la coaaalnttlom of I 00 ppb nr ~- Otlierwue, for p-Oll ■tanll for wl,lck :,eu mark celWDn lb, you mat either 111bmll 1111out on, ualytb ..- bridJy doocrlbe llN, ....._ lhc poll ■ tant ls up,cttd to bo 
dudu,..- Now ,,._. ,._ are 7 ~- to this.,..,, olc.ue .-..lew cad1 card•""· Comnlcle one table lal 7 .,.._\ for -h ou1r.11. See..,.,........,_, for additional detatil a■d ~lnmfllll 

PllrtC. 

2.MARK'X' 3.EFFLUENT 4. UNITS 5. INT AKE (opMOllll/) 

a MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. WNG TERM AVG. VALUE e. LONG 1ERM A VG. 

I. PolJUlmll and CAS NO. b o. (if aroilable ) (If arailable) d. No. OF 
a. VALUE b NO OF (lfawnlobk) a. Testing Be],e,oed Believed CONCENIR b.MASS 

~ Prcse01 Absent (I) (I) (2) ANALYSES 
ATION (I) (2) ANALYSES 

(I) CONCENTRATION (l)MASS 
CONCENIRATION 

(l)MASS 
CONCENTRATION MASS CONCENIRATION MASS 

METALS, CYANIDE, AND TOT AL PHENOLS 

IM Antunony, TOIIJ X - - - - - - - mg/L kg/d - - --
(7440-36--0) 

2M Anemc, Total X - - - - - - -- mg/L kg/d - - -
(7440-38-2 

3M llerylluan, TOIBI X - - - - -
(7+-I0-41-7) 

- - mg/L kg/d - - --
4M Cadronw, Total X - - - - -
(7440-43-9) 

- - mg/L kg/d - - -

jM Chromium, X - - - - -
Total (7~0-47-3) 

- -- mg/L kg/d -- - --
6M Copp,,r, Total X - - - -- -- - - mg/L kg/d - - --
(7440-50-8) 

7M Lead, Total X - - - - -
(7439-92-1) 

- - mg/L kg/d - - --
8M Mcrcu,y. Total X - -- - -- - - - mg/L kg/d - -- -
1(7439-97-6) 

9M Nickel, TOll!l X - - - - - - - mg/L kg/d - - --
K7440-02-0l 

I OM Selcruwn, X - - - - - - - mg/L lqvd -- - -
Trul (TT8H9-2) 

I IM Stiver, Total X -- - - - -
(7440-22-4 

- - mg/L kg/d - - -

12M Thalli11111, X - - -- - - -- - mg/L kg/d - - -
Total (7-440-28-0) 

13M. Zinc, Total X - -- - - -
(7440-<i6-6) 

- - mg/L kg/d - - --
14M Cyamde, X - - - - - - - mg/L kg/d - - -
Total (j7-12-5) 

ISM Phcnolt, X - - - - - - - mg/L kg/d -- - -
Total ~ - -
DIOXIN 

2,3,7,8- 'DESCRIBE RESULTS -
Tetrachlorodibenzo-P X 
o.,xm (1764-01-6) 

EPA rorm 3510-.2C (8-90) PAGEV-3 



CONTINUED FROM P .,_., V-3 ,.......___ OUTFALL NO 107 
............ , 

2. MARK 'X' 3 EFFLl 4. UNITS (sptcify tfblank) 5.INT. ,optional) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY c. LONG TERM AVG. VALUE a. LONG TERM A VG. 

I. Pollutmt and CAS NO. (If 
a. TOS!lllg b. Behoved c.BclicTcd 

VALUE (/fava1/ahk) (if aw,//ahle) 
dNo OF • VALUE b NO OF a.-a//ablo) CONCENTRA b MASS 

Rcqmred Present Abttnt (2) (I) (2) (I) (2) ANALYSES 
TION 

(I) 
(2) ANALYSES 

(I) CONCENTRATION CONCENTRAT 
MASS CONCENrRA TION MASS CONCl!NTRA TION MASS 

ION 
MASS 

GC/MS FRACTION-VOLATILE COMPOUNDS 

IV. Acrolem X - - - - - - - mg/L kg/d - - -
1(107-02-8) 

2V Aaylorutnle X - - - - - - - mg/L kg/d - - -
(107-13-ll 

3V. Bcnzcnc X - - - - - - - mg/L kg/d - - -
(71-43-2) 

4V. Bis (Chloromethyl) Not Required Not Reqwred Not Required 
Ethcr(S42-88-I) 

5V Bromofam X - - - - - - - mg/I. kg/d - - -
(7S-2S-2) 

6V. Carbon 
T ctrachlondc X - - - - - - - mg/L kg/d - - -
/56-23-5) 

7V Chlorobcnzenc X - - - - - - - mg/L kg/d - - -
/I0S-90-7) 

8V. Cblorodlbranomethmc X - - - - - - - mg/L kg/d - - -
(124-48-1) 

9V, Chloroetbane X - - - - - - .. mg/L kg/d - - -7HJO-3) 
I0V. 2· " Vlll)'I 
Ether X - - - - - - - mg/I. kg/d - - -
'110-75-8) 

I IV. Chloroform X - - - - - - - mg/L k&fd - - -
167-66-3) 
12V Dl<:blorobromometbane 

X - - - - - - - mg/L k&fd - - -175-27-4) 
13 V DtchlorodJ Boorom ethane 

NotReqmred Not Required Not Required 
'75-71-8) 
14V. 1,1-Dlchloroethanc 

X - - - - - - - mg/L kg/d - - -1(75-34-3) 
I SV 1,2-Dichloroethane 

X - - - - - - - mg/L kg/d - - -'107-06-2) 
16V. l,l-Dlchlcrocthylenc x - - - - - - - mg/L kg/d - - -1(75-35-4) 

17V. 1,2-Dlchloropropane X - - - - - - - mg/L kg/d - - -
1(78-87-Sl 

18V. 1,3-Dtcbloropropylene 
l/542-75-6l 

X .. - .. - - - - mg/L kg/d - - -
19V. Ethylbcnzene X - - - - - - - mg/L kg/d - - -

1000-41-4) 

20V. Methyl X - - - - - - - mg/L kg/d - - -
Bromide /74-83-9) 

21V. Methyl X - - - - -
Chlonde (74-87-3) 

- - mg/I. kg/d - - -
EPA Form 35 I 0-2C (S-90) PAOEV-4 



Olfl1'ALL NO 107 
CONTINUED FROM PAF'--1 -, --...., 

2 MARK 'X' 3.EFFLUENT 4. UNITS ( P=f,,, ,/blank) 5. INTAKE(, z/) 

a. MAXJMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c.LONGTERM AVG. VALUE(lf 11 LONG TERM A VO. 

I Polllllllllt mid CAS NO (lf b C. (lfal'a//able) ava,lab/e) 
d No.OF • VALUE 

b NO OP mwlabla) • T°""'8 Bdlovcd &lteved CONCENIRA b MASS 
Required 

Absent (2) (2) (2) ANALYSES 
110N (I) (2) ANALYSES - (I) CONCENTRATION (l)CONCl!mRATION (I) CONCHNTRA TION 

MASS MASS MASS CONCENrllA TION MASS 

GC/MS FRACI10N • VOLATILE COMPOUNDS(con1m11cd) 

nv Mothylmio X - - - - - - - mg/L ki"d - - -
Chloride <75-09-2\ 

23V l,l,2.2• 

Tclrachloroothan X -· - - - - - - mg/L kg/d - .. -
1179-34-5) 

24V Tetrachlorocthylooo X - - - - -
I I 27-18--11 

- - mg/L kgld - - -

23V TolLIODO X - - - - - - - malL kgld - - -
Ill 08-88-3 l 

26V 1,2· Trans-
Dtchloroethylene X - - - - - - - mg/L kg/d - - -

1'156-60-5) 

27V 1.1, 1-Tnchloroethane X - - - - - - - mg/L kgld - - -
lnt-5~1 

28V I , 1,2-Tnchlorocthaoe X - - - - - - - mg/L ksfd - .. -
1179--00-51 

'19V Trn:bloroethylcne X - - - - - - - mafL kg/d - - -
lrn-01-61 

JOV Tnchlorofluoromethano X - - - - - - - mg/L kg/d - - .. 
ln.5-69-41 

31 V V my! Cltlondo X - - - - - - - mg/L kg/d - - -
lm-01--11 

GCIMS FRACI10N -ACID COMPOUNDS 

I A 2-0,lorophenol X - - - - - - - ruafL ka,'d - - -
1195-57-81 

2A 2,4-Dlchloropheool X - - - - .. - - mall- kgld - - -
1(120-83-2) 

JA 2,4-Dimothylphcool X - - - - - - - mg/L kg/d - - -
1(105-67-91 

4A 4,6-Dlnrtro-OCresol 

11534-52-1 l 
X - - - - - - - mg/L ki"d - - -

SA 2.4-Dirutropbeool X - - - - - - - mg/L ksfd - - -
1151-28-Sl 

16A 2-Nitrophcool X - - - - - - - mg/L kg/d - - -
ltgg.75-51 

7 A 4-N ttropha,ol 

'" ()()-02. 7) 

X -- - - - -- - - mg/L ftwd - - -
BA P-Oiloro-MCrcsol X - - - - -
159-50-7) 

- - mg/L kgld - - -
9A Pentachloro..,.,.at X - - - - - - - mg/L lqj/d - - -
187-86-5 

IOA Phenol X - - - .. - - - mg/L lqj/d - - -
'108-95-2) 

11 A 2.4,6-Tncbla-opbenol 
X - - - - - - - mall- kg/d - - ~ 

'88-05-21 

EPA Fonn 3510-2C (8-90) PAGEV-5 



OUTFALL NO 107 
CONTINUED FROM PAf Pl-5 ~ ----.. 

2.MARK 'X' 3 EFFLUENT 4. UNITS (sDf!Crfy lfblanJ:) S. INTAKE(op ) 

I, Pollutant and CAS NO. (If a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. Lv!'IOTERM AVG. VALUE(if a. LONG TERM A VO. 

b. C. (if ava,/abl~) aw,tlahle) d No.OP 
B VALUE b NO OP •~) 

o. TOIiing 
Believed Beriewd CONCENTRA 11 b,MASS 

Requ,rod 
~ Absent (I) (2) (1) (I) (2) ANALYSl!S 

ON (I) (2) ANALYSES 

CONCBNlRA TION MASS CONCENTRATION 
('l) MASS 

CONCENTRATION MASS CONCENTRATION MASS 

:GC/MS PRACTlON - BASE/NEUTRAL COMPOUNDS 
I B Acenaphthonc (83-32-9) X - - - - - - - mg/L ksfd - - -
2B Ace1111plrtylcna ('208-96-8) X - - - - - - - mg/L kg/d .. - -
3B Anthraccno ( I 20-12-7) X - - - - - - -- msfL lewd - -- -
4B Bc:nzldtne (92•87-5) X - - - - - - - mg/L ki'd - - -
SB Bmw ( •l Anthracena X ·- - - - - - - mg/L l<gld - - -(56-55-3) 
6B Benzo (a) Pyrcne 

X - - - - - - - mi/l, ki/d - - -(50.32-8) 

17B 3,4-Bcnzotloorantheno 
X mg/L ks/d (205-99-2) - - - - - - -- - - -

BB Benzo (gh1) Pc,yleno 
(191-24-2) X - -- - - - - - mll/'L kg/d - - -
9B Bem:o (k) Fluorenthene (207-

X - - - - - - - mg/I.. kgld - - -08-9) 

I OB BIS (2-Chloroolhoxy) 
M8lhano (I I 1-91- X - - - - - -- - mw'l, ks/d - - -
I) 

I JB Bis (2-Chloroethyl) Ether 
(11 I -4-4-4) X - -- - - - - - mwl, ksfd - - -
128 B11 (2-Chlorotoopropyl) 

X - - msfL kwd - - --Elhe<(l02-80-1) - - - - -
I JB Bu (2-Ethylhoxyl) PbtboJu 

X - - - - - - - mg/L ksfd - - -(117-81-7) 

I ~B 4-Bromophcayl Pbecyl Ether 
X - - mllfl. kj/d - - -(IOl-55-3) - - - - -

158 Butyl Bcnzyl Pltthalai,, (85-
X - - -- - - - - msfL ksfd - - -168-7) 

168 2-Chla-onspbthaleno (9 I -58-
X mi/L ks/d - - -7) - - - - - - -

178 ~-Chloroi:t,enyl Pbcmyl Ether 
(7005-TI-3) X - - - - - - - m&fL kg/d - - -
18B CJ-.ysena(218-0I-9) 

X - - - - - -- - msfL kgld - - -

19B Dlbemo (11,h) Aothraccoc 
(53-70-3) X - - - - - - - msfL kwd - - -
208, 1.2-Dtchlm>benzeoc (95-50. 
I) X - - - - - - -- mg/L kgld - - I-

2 IB, 1,3-Dt-dilorobenzeno (5-4 I-
X - mi/L ki/d - I-73-1) - - - - - - -

EPA Poon 3510-2C (8-90) PAGE V~ 



OUTFALLNO 107 ---., CONTINUED FROM PAC',,...,-6 ---... 
2. MARK 'X' 3.EFFLUENT 4. UNITS (spcc,fy rf blank) 5. INTAKE (otJI. 

b MAXIMUM30DAYVALUE ~ ..,ONO TER}.,I A VO VALUE a. LONG fERM A VO I. Pollutmt md CAS NO. (1/ b 
c Behcvcd 

a MAXIMUM DAY VALUE 
(If arollahlo ) r,f awrilabloJ d No. OP 

C 
VALUI b NO OF awI/lablt) • Testmg Bcluwed CONCENTRA b MASS 

(I) (2) ANALYSES Required Aboent (2) (I) (2) (2) ANALYSES 
Present (I) CONCENTRATION (I) CONCENTRATION TION 

CONCEN!llA 1 ION MASS MASS CONCENTilA TION MASS MASS 

GC/MS FRACTION - BASE/NEUTRAL COMPOUNDS('"""""''""' 
228 1,4-Dichlorobenzeno ( I 06- X - - - - - - -- ms/L ki"d - - -46-7\ 
23B 3,3-Dtchlorobermdtne (9 I-
94-1) X - - - - - -- - mg/L ki"d - - -
24B DIC!hyl PhthallllO (84-66-

X - - - - - - - ma/L kwd - - -21 
25B Dtmethyl Phthalota ( 131 -

X - - - - - - - ms/L ki"d - - -11-31 
268 Di-N-Butyl Phthalate (84-
74-2) X - - - - - -- - mi"l, kil/d - - --

27B 2,4-Dautrotol ueno ( I 21-14 
2) X - - - - - - - mg/L kg/d - - -
28B 2,6-Dtrutrotoluene ( 606-20 

12) X - - - - - - - ms/L ki"d - - -
298 D1-N-Octyl Phtha1ate (117-

X - - - - - - - mg/L kg/d - - -84-0) 

30B 1,2-Dtphenylhydtumo (a1 
X - - - - - - - mg/L kg/d - - -• II I 22-66-7\ 

31 B Fluorarihcnc (206-44-0) X - - - -- ms/L kg/d - -
328 Floorene (86-73-7) X - - - mull. kafd - - -

33 B Hexachlorobenzme ( 11 S-
X -- - - - - - - ms/L kg/d - - -7-4-11 

34B H cxachlorobutad,cne (87-
X - - - - - - - mg/L kg/d - - -l~•-31 

3SB 
Hexachlcrocyclopeotad,cno (n- X - - - - - - - mg/L ki"d - - -
47-4) 

3613 Hoxachloroethane (67-72- X - - - - mi"l, kg/d --
378 lndono (1,1,J-cd) Pyrcnc 

X - - - - - - - mg/L kg/d - - -k193-39-5J 

38B Isopha-ono (?S-59-1) X -- - - - - - - mg/L kg/d - - -
39B Nophtbaleoo(91-20-3) X - - - - - - - mg/L kg/d - - -
408 Nllrobenzcne (98-95-3) X - - - - - - - mg/L kg/d - - -
41 B N-N 1trosodunethylam1111! 

X - - - - -(62-75-9) - - ma/L kgld - - -
428 N-N1troJOdi.. N-
Propylamlne ( 621-64-7) X - - - - - - - mg/L kg/d - - -
EPA Form 3510-2C (S-90) PAOEV-7 



CONTINUED FROM Pf-=, V-7 ,___ OUTFALL NO 107 
\ 

2.MARK'X! 3.EFFLUENT 4. UNITS (specify if blank) 5. INfAK Ilona/) 

I. Pollutant and CAS NO (Jf b IL MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE o. LONG TERM AVG.VALUE a LONU fERM A VO. 

a. TCflini! 0 Believed ( r/ avwlahle l (1( available) d No. OF 
a 

VALUE b.NO or 
avaliabl•) Believed CONCENTRA b MASS 

Rcqurred 
PrcoaJt 

Absent (I) (2) (I) (2) (I) (2) ANALYSES 
TION (I) (2) ANALYSES 

CONCENTRATION MASS CONCENTRATION MASS CONCBNTRA TION MASS CONCENTRATION MASS 

OC/MS FRACTION· BASE/NEUTRAL COMPOUNDS (contmuod) 

43B. N-
Nf troaodfpbcnylonmc X - - - - - - - mg/L kg/d - - -
'86-30-6) 

44B. Phenanthrene X - - - - .. - - mg/L kg/d - - -
(SS-01-8) 

458 Pyreoe X - - - - - - - mg/L kg/d - - -
(129-00-0 

46B. 1,2,4-Tnchlorobenzene X - - - - - - - mg/L k[lld - .. -
(l~-1) 

CJCIMS FRACTION • PESTICIDES 
IP Aldrm 

X mg/L J...g/d 
f309.00-2) - - - - - - - - - -
2P.u-BHC 

X mg/L kg/d 
'319-84-6) - - - - - - - - - -
3P,fl-BHC 

X - - - - - - - mg/L kg/d - .. .. 
(319-85-7) 
4P r-BHC 

X - - - - - - - mg/L kg/d - - -(SS-89-9) 
SP 6-BHC 

X mg/L kg/d 
'319-86-8) - - - - - - - - - -
6P Chlordane X - - - - - - - mg/L kg/d - - -
(57-74-9) 
7P. 4,4'-DDT 

X - - - - .. - - mg/L kg/d - - -(50-29-3) 
8P. 4,4' -ODE 

X - - - - - - mg/L kg/d - - -12-55-9) -
9P 4,4'-DDD 

X - - - - .. - - mg/L kg/d - - -'72-54-8) 
IOP Dteldnn 

X mg/L ki/d (60-57-1) - - - - - - - - .. -
I lP n-Eoosulf!n 

X mg/L kg/d 
(115-29-7) - - - - - - - - - -
12P. Jl-Eodorulfan 

X - - - - - - - mg/L kg/d - - -'115-29-71 
13P F.ndosu1fan 
Sulfate X - .. - - - - - mg/L kgld - - -
'1031-07-8) 
14P Endrm 

X mi/L kg/d 
1(72-20-8 - - - - - - - - - -
Aldehyde 

X - - - - - .. - mg/L kg/d - - -
1(7421-93-4) 
16P. Hcptachlor 

X - - - - - - - mg/L kgfd - - -1(76-44-8 
FJ>A Form 3510-2C (8-90) PAGEY-8 



I 
OUTFALL NO 107 

l \ .---, 
EPA ID. NUMBER (copy from Item I ofFOfill I) ---...,1891114 

CO1'ITINUED FROM ~ v'-8 

2 MARK'X' 3.EFFLUENT 4. UNITS ( p«ljy if blank) 5. INTAKE (opfwnal) 

I. Pollutant and 
e.. MAXIMUM DAY VALUE 

b. MAXIMUM 30 DAY VALUE lf c. LONG TERM AVG. VALUE(// 
e..LONOTERMAVG VALUE CASNO.(lf a. Testing 

b C 
uval/able) cnmlablt1) d. No. OF 

... 
b NO.OF 

Behcvcd Bc!,cvcd CONCHNTRA b MASS cn-a,labh) Requ,rcd 
Prooent Ament (I) (2) (2) (2) ANALYSRS 

TION (I) (2) ANALYSES 

CONCIWI'RA TION MASS 
(I) CONCENTRATION 

MASS 
(I) CONCHNTRA 110 

MASS CONCENTRATION MASS 

OC/MS FRACTION - PESTICIDES (contJm,ed) 
117P. lleplllCblor 
Epoxlde X - - - - - - - mg/L kg/d - - -
'1024-S?-3) 
ISP. PCB-1242 

X mg/L kg.Id 
1(53469-21-9) - - - -- - - - - - -
19P PCB-1254 

X mg/L kg/d 
11097-69-1) - - - - - - - - - -

20P. PCB-1221 
X mg/L kg/d 

'Ill 04-28-2) - - - -- - - - - - -
21P PCB-1232 

X mg/L kg/d 
1<11131-16-5) - - - - - - - - - -
22P. PCB-1248 

X mwt. kg.Id 
'12672-29-6) -- - - - - - - - - -
23P. PCB-1260 

X mg/L kg/d 
l<ll~-51 

~ - - - - - - - - -
24P. PCB-1016 

X mg/I. kg/d 
12674-11-2} - - - - - - - - - -

25P Toxaphcnc 
X - - - - - - - mg/L kg/d - - -l(800l-3S-2) 

EPA Form 35 I 0-2C (8-90) Page V-9 



PLEASE PRINT OR TY-PE IN THE UNSHADED AREAS ONLY You may report some or all ofthls Information 
on sepllfllte sheets ( w amo format) instead of completing these pages. 
SEE INSTRUCTION~ 

EPA I D NUMBER ( copy from Item I of Form I) 
110001891114 ,-----i OlITFALL NO. 108 

V. INTAKE AND EFFLUENT CHARACTERISTICS continued from e 3 ofForm 2-C I •. --- --··- ·-- --- - -- ··- . - - - - - .... - _J 
PART A -You must provide tho results of et least one analysis for every pollutant m this table Complete one table for each outfall. See J.JJ.!trucUOll5 for edd1tional dete1a 

I. Pollutant 

e B10loglcal Oxygen Demand (BOD) 

b ChemlCal Oxygen Demand (COD) 

c. Totnl Organic Carbon (I'OC) 

d Totnl Suspended Sol ids (TSS) 

e. Ammonia (as N) 

f. Flow 

g Temperature (winier) 

h. Temperature (s11mm1t1 ) 

I.pH 

2.EFFLUENT 
a. MAXIMUM DAY VALUE 

b. MAXJMll!I,! 30 DAY VALUE 
(/f aroJ/abJd) 

(I) 
CONCENTRATION 

19 0 

VALUE 

VALUE 

VALUE 

MINlMUM 
7.2 

0 15 

(2) 
MASS 

23n 

(I) (2) 
CONCENTRATION MASS 

VALUE 

VALUE 

VALUE 

MAXIMUM MINIMUM 
7.4 

c. LONG TERM A VO. VALUE 
(If aro,/a/d) 

(I) (2) 
CONCENJ'RATION MASS 

120 15 01 

VALUE 
0.15 

VALUE 

VALUE 

,-----~ 
I -- - - - . _J 

3. UNiTS (specify if blank) 

d No OF a. 
ANAL YSBS CONCENJ'RATION 

b MASS 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

3 mg/L kg/d 

mg/L kg/d 

3 
MOD 

oc 

oc 

3 STANDARD UNITS 

4. INTAKE (optional) 

L LONG TERM A VO. VALUE 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

b NO OF 
ANALYSES 

~ 
l. - --- ------------·--· - _____ J 

PART B- Mark "X" in column 2-e for each pollutant you know or have reason to believe Is present Marie wX" in column 2-b for each pollutant you believe to be absent If you mark column 2a for any pollutant which Is limited either directly, or 
indirectly but expressly, m an effluent limitations guideline, you mwt provide the results of at least one analysis for that pollutnnl For other pollutants for which you mark column 2a, you must provide quantitative data or an explanation of their 
presence In your discharge Complete one table for each outfall. Sec the instructions for addiuonal details and requirements. 

l PoUutant and 
CASNO. (If 
available) 

a Brom1do 
4959-67-9 

b Chlorine, Total 
Residual 

c Color 

d Fecal Coliform 

e. Fluondo 
16984-48-8 

f. Nitrate - Nrtntc 
asN 

2.MARK 'X' 3. EFFLUENT 4. UNITS (specify if blank) 

b 
a MAXIMUM DA y VALUE b. MAXIMUM 30 DAY VALUE (I/ c. LONG TERM A VO. VALUE (t 

· c. Believed amllable avallalc d. No OF a 
Bollovcd Absent 1----(-1)---.---(-2)-----t---(-l)---.-...._-(_2)-----t---(1-)---+---(-2-) --1 ANALYSES CONCENTRATION 

Present CONCENfRATION MASS CONCENTRATION MASS CONCENTRATION MASS 

b.MASS 

X mg/L kg/d 

X mg/L J...g/d 

X NTlJ 

X COUI0Oml 

X mg/L kg/d 

X mg/L kg/d 

EPA Form 3510-2C (8-90) Page V-1 

5. INTAKE (optional) 

a LONG TERM A VO. VALUE 

(I) 
CONCENfRA TION 

(2) 
MASS 

b. NO.OF 
ANALYSES 



rrnM V-8 CONTINUEr--"· ~ 
OUTFALL NO 108 --

.MARK 'X' 3. EFFLUENT 4. UNITS {spcc,f; If blanlc ) 5 INT AKE (opt1ona1 , 

b MAXIMUM30DAYVAWE o LONG TERM A VG V AWE d No OF 
a 

I. Pollutant and C AS a. MAXIMUM DAY VALUE CONCHNTRA b MASS a. LONG TERM A VG VALUE a. b (If tlTYt/lable) (if mTiilabk) ANALYSES b NO OF NO (if available) Bolffl'Cd Belteved TION 
Absent (I) (I) (I) (I) (2) ANALYSES 

Present (2) MASS (2) MASS (2)MASS 
CONCENTRATION CONCENTRATION CONCENTRATION CONCENTRATION MASS 

OC/MS FRACTION 

g Nnrogen, Tollll X - - - - - - - mg/L kgid - - -Oraonic (QJJ Nl 

X < 5.0 < 6.26 - - < 5 0 < 6 255 3 mg/L kgid - - -
h. Otl & Grea5e 

1. Phosphorus (as P), X - - - - - - - mg/L kg/d - - -
Total r7723-!4-0l 

~i. Radloactivltv 

(I) Alpha X - - - - - - - pO/L - - - -

(2) Beta X - - - - - - - pCuL - - - -

(3) Radmm, Total X - - - - - - - pCuL - - - -

(4) Radnnn 226, Total X - - - - - - - pCt/L - - - -
k. Sulfate (a, SO,) 

X - - - - -- - - mg/L kgid - - -
( 14808-79-8) 

I Sulfide {as .s;J X - - - - - - - mg/L kg/d - - -
m Sulfile (as SO,) 

X - - - - - -- - mg/L kg/d - - -(14265-45-3) 

n. Surfltctants X - - - - - - - mg/L kgid - -- -

o Alummum, Total 
X - - - - - - - mi"l, kg/d -- - -(7429-90-5) 

p Ban um T ota1 
X -- - - - - - - mg/L kg/d - - -(7440-39-3) 

q Boron, Total (7 440-
X - - - - - - -- mg/L ki:fd - - -42-8) 

r Cobalt, Total (7-440-
X - - - - - - - mg/L kgld - - -48-4) 

s Iron, Total (7439-
X - - - - - - - mg/L kgfd - - -89-6) 

t. Masnwum. 
X - - - - - - - m&fl, kg/d - - -Total (7439-95-4) 

u Molybdenum, 
X -- - - - - - - mg/L kgld - - -Total (7439-98-7) , 

V Mangmese, 
X - - - - - - - mg/L kgid - - -Total (7439-96-5) 

w Tm. T01al (7440-
X - - - mg/L kg/d - - -31-5) - - - -

x. Tttamum, 
X - - - - - - - mi"l, kgid - - -TOIIII (7440-32-6) 

EPA Form 3510-2C (8-90) PageV-2 



--- -----,_ 
CONTINUED PROM P_. 1 -
PART C • Ir you.,.. a primary Oldatry ll1ld this Otttl'all contalu prottSI W'Utffl■ lor, ...r..- ta Tab!,~ I ■ tbelmtructlons to detenalnewhldi oftboGC/MS fnodlon1 you mut tctl for, Mark "X" la ••nm 1-a for all .. ch GCIMS t'l-actloal tli ■t apply lo yo■r mdustry ud fer 
ALL toxlc mttah, cy,uddes, ud total pi-at,. D'you an IIOt reqalttd to muk colom■ :Z..• (1ecc,ndory mdmtrla, MDpnctl■ wa■towoter ntfalk, a11d ■oarequlnd GC/MS lractlom), ■oark "X" ID CMltDD 2-b for .. ch poDutut yoa bow or luift......, ta bell""" 11 pr....i. Mork 
"X" ID <Olmn■ 2-c fer - pollutant Y"" bdioY, b abtMI. Uyou mart< column la fer any pollutant, yoa •mt prOTlde the ,-tlt, of at leat ... a~ for tlut poll■t■■t. U,..,. mai< c.i■am 11> for ony politllalrl, you man pnmde th• ... n11s of at lea! o■e anal1111 For that 
polloblltt 11,..,. bow ■ran........, to believe !twill bedl■du,ri"(I In to11crntnrtlons of IO ppb or grater. lf)'R -■arkcalamn lb ror ~. acryi.attrllo, 1,4 dmltroph...i, or 2-metbyl-4,, dlnltropheool, )'00 mat provldo tilt .... n11s ofat l<■lt oae ■ llalysil ror <■<b oru-. 
pollolllllll wkld, you bow or !tan ,-on to bolln-e that )'OIi dlscbarp ID c:oaco■trati..u of I0t ppb or snoter, Otherwise, for poll- for 'trillclo you mark colum■ lb, you mut <itber Rlbant ot IOIISI ono lllLllyru or brleJly doscriJ■ the ,_ tu polh,mt IJ upectod ta be 
dbci,,,r-t Note tt,., lltere on, 7 ....... to this ....... •I-••....,...,•""" tard'ully, ,.._..,. ollO t■hle lall 7 ........ 1 for ellCb otnfl,n, See lmtructloas ror addrtmul clellllb and ......,-..,IJ 
Part c. 

2. MARK 'X' 3.EFFLUENT 4. UNITS 5. INTAKE (opttonal) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONG TERM AYO.VALUE a. LONG TERM A VG. 

I Pollut!IDI and CAS NO b 0 (if mailable) (if aNilab/e) d.No.OF 
a. VALUE b.NO ·oF 

(If arailabk ) • To■tins Believed Bcli..-.d CONCENTR b.MASS 
~red Present A"-1 (I) (I) (2) ANALYSES 

ATION (I) (2) ANALYSES 
(I) CONCIIN'lllA1ION (2)MASS 

CONCENTRATION 
(l)MASS 

CONCENill.ATION MASS CONCENTRATION MASS 

METALS, CY ANJDE, AND TOT AL PHENOLS 

IM AntunOll}', Total X - - - - - - - mg/L kg/d - - --
(7440-36-0) 

2M Ar,entc, Totlll X - - - - - - - mg/L kg/d - - --
(7440-38-2 

3M Be,yllnm. Tow X - - - .. - - - mg/L kg/d - - -
(7440-41-7) 

4M Codrrnm,, Total X - .. - - - - - mg/L kg/d - -- -
(7◄40-43-9) 

SM Chrom rum, X - - - - - - - mg/L kg/d - - -
Total (7440-47-3) 

6M Copper. Total X - - - - -
(74'40-50-8) 

- - mg/L kg/d - - -

iM Lead, Toal X - - - .. - - - mg/L kg/d - - --
(7439-92-1) 

BM Mera.y, Total X - - - - -
(7439-97-6) 

- - mg/L kg/d - - -
9M N ICkcl, Total X - - - - - - - mg/L lcg/d - - -· 
(7440-02-0) 

I OM Selonlwn, X - - - - - - - mg/L kg/d - - -
Total (7782-49-2) 

11 M Silver, Total X - - - - -
(7440-22~ 

- - mg/L kg/d -- - -

12M Thallmm. X - - - - -
Total (7-440-211-0) 

.. - mg/L kg/d - - -
I 3M Zmc, Total X - - - - -
(7440-66-6) 

- - mg/L kg/d - - --
14M Cylllllde, X - - - - -
Total (57-12-5) 

- - mg/L kg/d - - -

ISM Phonob, X - - - - - - - mg/L kg/d - - -
Total 

DIOXIN 

2,3,7,8- I DESCRIBE RESULTS -
Tctrachlorochbcnm-P X 
Dloxm ( I 764-01-6) 

EPA Form 3510-2C (8-90) PAOEV-3 



CONTINUED FROM P .,.-,_ V-3 - OUTFALL NO 108 
- ------,. 

2.MARK 'X' 3. EFFLl 4 UNITS (m~crfy if blank) 5.INT. .0/JtJonal) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY c.LONOTERMAVO. VALUE a LONG TERM A VG. 

I. Pollutant IIOd C AS NO. (If 
a. Tcsmg b Bcllcvcd c Believod 

VALUE (if avw/ah/e) (t/ ava//abl~) 
d No OF 

a VALUE 
b NO OF arailahl~) 

Required Absent ANALYSES 
CONCENTRA b MASS (I) ANALYSES Prcsmt f.?) (I) (2) (I) (2) (2) 

(I) CONCENTRATION TION CONCENTRA1 
MASS CONCENTRATION MASS CONCENTRATION MASS 

ION 
MASS 

GC/MS FRACTION - VOLATILE COMPOUNDS 

IV Acrolein X - - - - -
(107-02-8) 

- - mg/I. kg/d - - -
2V Aaylomtrilo X - - - - - - - mg/L kg/d - - -
lno7-I3-ll 

3V Beazeoo X - - - - -
171-43-21 

- - mg/L kg/d - - -
4V Bis (Chloromethyl) Not Required Not Required Not Rcqwrcd 
Ether <542-88-]) 

5V. Bromolbrm X - - - - - - - mg/L kg/d - - -
lr1s-2s-2l 
6V. Carbon 
T ClllK:bloridc X - - - - - - - mg/L kg/d - - -
(56-23-5) 

7V Chlcrobcnzeoo X - - - - - - - mg/L kg/d - - -
I 1108-90-n 

SV. Chlorodibromomethanc X - - - ·- - - - mg/I. kg/d - - --
1(124-48-1) 

9V.Chloroetbmo X - - - - - - - mg/L kg/d - - -1(75-00-3) 
I0V. 2- .. ,'vmyl 
Ether X - - -- - - - - mg/L kg/d - - -
In t0-75-Sl 

I IV. Chlorofoflll X - - - - - - - mg/L kg/d - - -
1'67-66-3) 
12V Diehl 

X - - mg/L kg/d - - -'75-27-4) - - - -- --
13V Dichlorodtfluoromethane 

Not Required Not Reqnlred Not Reqwrcd 
lns-11-si 
14V 1,1-Dtchlorocthane 

X - - - - - - - mg/L kg.Id - - -lr7s-34-3l 
ISV. t,2-D,-~--

X - - - - - - - mg/I. kg/d - - -1(107-06-2) 
16V. 1,1-D!chloroethylene 

X - - - - - - - mg/L kg/d - - -1'75-35-4) 

17V. 1,2-Dlcbloropropane 
X -1178-87-51 

- - - - - - mg/L lqyd - - -
I 8V I .3-0tchloropropylene X - - - - - - - mg/I. kg/d - - -

1(542-75-6) 

I 9V Etbylbcnzeno X - - - - - - - mg/L kg/d - - -
ll!0O--II-4l 

20V. Methyl X - - - - - - - mg/I. k&/d - - -
Bromide f74-83-9l 

21V Methyl X - - - - - - - mg/L kg/d - - -Chloride (74-87-3\ 
EPA Fonn 3510-2C (8-90) 



-- OUTFALLNO 108 --... CONTINUED FROM PAO"-V-4 
' 

2.MARK'X' 3.EFFLUENT 4. UNITS (specr/y if b/Clllk) 5 INTAKE(, ,/) 

a MAXIMUM DAY VALUE 
b. MA,'\1MUM 30 DAY VALUE c LONG TERM A VO. V ALUE(if a LONG TERM A VO. 

I Pollutant llllll CAS NO. (If b. "' (If arotlahle ) ai'Otlable) 
d No OF 

I VALUE 
b. NO OF mYlilahlt) a Teslulg 

Bcli<,,,cd Bellcn-ed CONCENTRA b MASS 
~ Pr-,it Ahoent (2) (2) (2) ANALYSES 

TJON (I) (2) ANALYSES 
(I) CONCENTRATION 

MASS 
(I) CONCENTRATION 

MASS 
(I) CONCllNillA TION 

MASS CONCENTRATION MASS 

GC/MS FRACTION· VOLATIU! COMPOUNDS(Ctlttlmu,d} 

ZlV Methylene X - - - - - - - mivl, ks.Id - - -
Cblonde 175-0'J-2 I 

23V 1,1,2,2-
IT ctrachloroethane X - - - - - - - ms.IL ka/d - - -
lf79-34-51 

24V T etrachloroethylcne X - - .. - - - - mg/L kg/d - - -
'127-18-41 

25V Toluene X - - - - - - .. ma,'L kg{d - - -
'108-IIS-31 

26V 1,2-Tram-
D!chlorocthyleno X - - - - - - - mg/L kg/d .. - -
1'156-60-51 

27V I , I, 1-Tnchloroethanc X - - - - - - - mg/L lqvd - - -
'71-55-61 

28V I, 1,2-Tnchlorocthm,o X - - - - -
1179-00-51 

- - mg/L kafd .. - -

29V Tnchlorocthylene X - - - - - - - ma,'L kg/d - - ~ 

I f'1Q./l I -61 

13ov Tnchlorolluoromedume X - - - - - - - ms.IL kg/d - - -
75-69-41 

31V Vmyl Chlonde X - - - - - - - mg/L kg/d - - -
lf75-0l-41 

GC/MS FRACTION· ACID COMPOUNDS 

I A :Z--Chlorophenol 
1(95-S7-8\ 

X - - .. - - .. - mg/L kg/d - - .. 

2A 2,4-Dtchlorophenol X - - - - - - - mg/L ksfd - - -
'" 20-83-21 

3A 2,4-Dimethylpbeno! X - - - - - - - mg/L kg/d - - I-

lnoS-67-9' 

4A 4,6-Dinllro-OCrcsol X - - - - - - - ma,'L kg/d - - -
11534-52-ll 

SA 2,4-Duutrophcnol X - - - - - .. - mg/L ke/d - - -
1151-28-51 

6A. 2-Nrtrophenol X -
1188-75-5) 

- - - - - - malL ka/d - - -
7A 4-N,trophm,ol X - - - - - - .. mg/L ka,'d - .. -11 100-02-71 

BA P-Oiloro-MCn!sol X - - - - - - - mg/L ks.Id - - -
'59-50-7\ 

9A. Pentachlorophenol X - - - - -
87-86-5 

- - ma/I- ka/d - - -
JOA Phenol X - - - - -
IOS-95-21 

- - mg/L J.:wd - .. -

I IA 2,4,6-Tnchlorophenol 
X - - - - - .. - mglL k;/d - - -1188-05-:Zl 

EPA Fom, 3510-2C (S-90) PAOEV-5 



CONTINUED FROM PAc=a.r-5 ---- OUTPALLNO 108 -------. 
2 MARK'X' 3.EFFLUENT 4. UNITS (specify if blank) 5. INTAKE (op ) 

I. Pollutant and CAS NO. (If a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONG TERM AYO. V ALUE(/f a. LONG TERM A VO. 

b C. (If aroilabl~ ) availahlff) • VALUE 
IIYailable) 1 Testing 

Bcllaved BeHOYCd 
d. No OF 

CCJNCENrRATI b MASS 
b NO OP 

Required 
Preseot Abtent (IJ (2) (I) (I) (2) ANALYSES 

ON (I) (2) ANALYSES 

CONCENTRATION MASS CONCE!mlATION 
(2) MASS 

CONCENTRATION MASS CONCENTilATION MASS 

GC/MS FRACTION· BASE/NEIJ'ffiAL COMPOUNDS 

I B Ac:enaphthene (83-32-9) X - - - - - - - ma/L kgld - - -
2B. Accnapbtyleoe (208-96-8) X - - - - - - - mg/L kg/d - - -
JB Antlvacene (120-12-7) X - - - - - - - mg/L kg/d - - -
4B Bl!l'IZld!ne (92-87-5) X - - - - - - - ma/L kg{d - - -
5B Benzo (a) Anlhraceoc 

X - - - - - - - msfL kg/d - - -
56-55-3) 

6B Bmzo ( •l Pyrcna 
X - - - - - - - mg/L ks,'d - - -(S0-32-8) 

7B. 3,4-Benzolluoranthene 

{205-99-2) X - - - - .. - - ms/I.. k&ld - - f-

SB Bcnzo (ilu) Perylcoe 
(191-24-2) X - - - - - - - mg/L k&ld - - -
9B Bento (k) Fluoruithene (207-

X - - -- - - - - ms/I.. kg/d - - --08-9) 

JOB. B11 (2-Chloroethoxy) 

Methane (111-91- X ·- - - - - - - rng{L kg/d - - -
I) 

1 IB Bu (2-0ilorocthyl) Ether 

(111-«-4) X - - - - - - - mg/L kg/d - - f-

128 B,s (2-0ila'oGopropyl) 
X - - - -- mw'l, kafd -- - -Ether ( I 02-80-1) - - -

13B Bi.< (2-Ethylhoxyl) Phlhalmi 
X - - - - - - - mg/L kg/d - - -(117-81-7) 

1413. 4-Bromophenyll'henyl Bther 
X msfL ka/d (101-55-3) - - - - - -- - - - -

158 Butyl Batty! Phthalate (8.S-
X - - - - - - - mg/L kg/d -- - -68-7) 

16B. 2-Chloronaphthalcne (91-58-
X ms/I.. ka/d 7) - - - - - - - - - -

178. 4-Chloropbenyl Phenyl Ether 
(7005,7:2-3) X - - - - - - - mg/L k&ld - - -

ISB. Chryteno (218-01-9) 
X - - - .. - - - mg/L kj/d - - --

198. Dtbenw (a,h) Anlhraccne 
(53-70-3) X - - - - - - - mg/L lqi/d - - -
20B 1,2-Dtchlorobenzenc (9S-SO-
I) X - - - - - - - mg/L ks/d - - -

2 IB 1.3·DKhlorobenzene (S4 l-
X - mg/L kg/d - - -173-1) - - - - - -

EPA l'onn 3SI0-2C (8-90) PAOE V-6 



CON11NUED FROM PAC1l:4!-6 --, FALLNO 108 -, 
2.MARK'X' 3. EFFLUENT 4 UNITS (specify r[blanlr) 5. INTAKE (opt, 

I Pollutant ll!1d CAS NO. (1f a MAXIMUM DAY Y ALUE 
b. MAXIMUM 30 DAY Y ALUE t.. ,.,ONO TERM AYO. Y ALUE a. LONG TERM A YO. 

a Testing 
b. 

a.&11......i (If {1\'a//able) (if {1\'ai/able) d No OP 
.. VALUE b NO OF {1\'atlah/•) Be!Jeved CONCENTRA b MASS 

Requued Abocnt (l) (I) (2) (2) ANALYSllS (I) (2) ANALYSl!S er-t (!)CONCENTRATION (I) CONCENTRA110N TION 
MASS CONCENTRATION MASS MASS CONCENTRATION MASS 

OC/MS FRACTION· BASE/NEUTRAL COMPOUNDS (oonlmuodl 

22B l.4-D1chlorobcnzenc(I06- X - - - - - - - mg/L kg/d -- - -
4&71 
23B 3,3-DJOblorobenzJdmo (91-

94-1) X - - - - - - - mg/L lcg/d - - -

2-4B. Diethyl Phtbalau, (114-{,6. 
2) 

X - - - - - - - mg/L ig/d - - -
2.5B Dunetbyl Phthalate ( 131 -
.11-3) 

X - - - - -- - - mg/L ki/d - - -
:i6B DI-N-Batyl Phtholatc (84-

mg/L kg/d 74-2) X - - - - - - - - - -
27B 2,4-Duutrotolueno ( 121-14. 

2) X - - - - - - - mi/L ka,'d - - -
28B 2,6-Dmilrotolucne ( 606-20-

X mg/L kg/d 2) - - - - - - - - - -

29B Dt-N-Octyl Pblhslate ( 117 
X - mg/L ig/d - -84-0) - - - - - - -

3-0B 1.2-D,phonylhydrazm (as 
X - - - - - - - mi/L kg/d - - -l (IO?..M..7\ 

31 B Fiuoranlhene (206-44-0) X - - -- -- - - - mg/L qld - - -
32B. Fluoreoe (86-73-7) X - - -- - - - - mg/L ka/d - - -
JJB Hcxacblorobenzenc ( I 18-

X - - - - -74-11 
- -- mg/L kg/d - - -

34B Hoxacblorobutadteno (87-
X - - - - - - - mg/L kwd - - -

IAA..~\ 

3513 
Haxachlorocyclopcntaheno (77- X - - - - - - - mW'l, ki/d - - -
47--4) 

36B Hcxachloroe1hano (67-TI- X - - - - - - - mg/L kgld - - -
37B lndeno (/.l,J-cd) Pyrcno 

X - - - mg/L kg/d - - -(193-39-5) - - - -
38B 11opborono (78-5'}. I) X - - - - - - - mg/L kg/d - - --
398 Naphtlwcne (91-20-3) X - - - - - - - mg/L kg/d - - -
408. Nltrobenzeno (98-95-3) X - - - - - - - mafL ks/d - - -
4 IB N-Nrtrosod!methylmnmo 

X 111afL kg/d (62-75-9) - - - - - - - - - -
-428 N-Nllrosodi- N-

mg/L kg/d Propylmmno ( 621-64-7) X - - - - -- - - - - -
EPA Form 3510-2C (8-90) PAOEV-7 



CONTINUED FROM pµ= V-7 ---.. OU1FALL NO 108 -' 
'• 

2.MARK'X' 3.EFFLUENT 4. UNITS (specify if blank) 5. INfAK Ilona{) 

I. Pollutant and C AS NO. (if b a. MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE c. LONG 1ERM AVG. VALUE a LONu "fERM A VG. 

• Testma oBdJevcd ( If ava1/able ) (if <l\'Q//ab/,J) d No OF • 
available) Bcl""'cd CONCENTRA b MASS VALUE b.NO OP 

Roqu,md 
i'Iescnt 

Absent (I) (2) (I) (2) (I) (2) ANALYSES 
TION (I) (2) ANALYSES 

CONCENTRATION MASS CONCEm'RA TION MASS CONCENTRATION MASS CONCENTRATION MASS 

OC/MS FRACTION - BASE/NEUTRAL COMPOUNDS (continued) 

43B N-
NitroiOdiphcnylmnlne X - - .. - - - - mg/L kg/d - - -
1(86-30-6) 

44B Phcnanthrene X - - - - - - - mii/L kg/d - - -
l<B~l-8\ 

458 Pyrene X - - - - - - - mg/L kg/d - - -
1029-00-0 

f,¼B. 1.2,4-Tnchlorobenzcoe X - - - - - - - mg/L kg/d - - -
1(120-82-1) 

OC/MS FRACTION - PESTICIDES 
IP Aldrm 

X mg/L kg/d 1(309-00-2) - - - - - - - - - -
2P. a-BHC 

X mg/L kg/d 
1(319-84-6) - - - - - - - - - -
3P.Jj-BHC 

X - - - - - mg/L kg/d 1(319-85-7) - - - - -
4P y-BHC 

X - - - - .. - - mglL kgfd - - -1(58-89-9) 
SP. a-BHC 

X mg/L lewd (319-86-8) - - - - - - - - - -
6P. Chlordane X - - .. - - - - mglL kg/d - - -
1(57-74-9) 
7P. 4,4'-DDT 

X - - - - - - mglL kg/d - .. 
(50-29-3) 

.. -
SP 4,4'-0DE 

X mg/L kg/d 
(72-SS-9) - - - - - - - - - -
9P 4,4'-DDD 

X mg/L kgld (72-54-8) - - - - - - - - - -
!OP IJletdnn 

X mglL kg/d 
(60-57-1) - - - - - .. - - - -
I JP. a•EDOSUlfao 

X mgll. kgfd 
o1s..29-n - - - - - - - - - -
12P. fl-Endomlfan 

X - - - - - - - m!IL kg/d - - -(I 15-29-7) 
13P. Endosulfan 
Sulfate X - - - - - - - mglL kg/d - - -
'I 031-07-8) 
14P. Endnn 

X mg/L k&fd '72-20-8 - - - - - - - - - -
Aldehyde X -1(7421-93-4) 

- - - - - - mg/L kg/d - - -
16P. Heptaclilor 

X - .. - - - - - mg/L kg/d - -1(76-44-8 -
EPA Fann 3SJ0-2C (8-90) PAOEV-8 



I 
OUTFALL NO 108 

I - EPA I.D. NUMBER (copy ftom Item I of Form 1) ,-''891114 ----... 
COt-mNUED FROM P. ✓-8 

2.MARK'X' 3. EFFLUENT 4 UNITS (SfUcify (f blank) 5. INTAKE_(optlonal) 

I. Pollutmrt IIIld 
a MAXIMUMDAYVALUE 

b MAXIMUM 30 DAY VALUE (!f c. LONO TERM AVG. V ALUE(if 
a LONO TERM AVO V ALUI CASNO.(lf a Tc:snng b C 

aw,,Jabfc) awnfabft:) d No OF • b NO OF 
Bcl!cvod Bcl,cvod CONCENTRA b MASS 

Ul'OtfOb/d) Reqwred 
Present Absent (I) (2) (2) 

(I) CONCENTRATIO~ 
(2) ANALYSES 

TION (I) (2) ANALYSES 

CONCENTRATION MASS 
(I) CONCENTRATION 

MASS MASS CONCENTRATION MASS 

OC/MS FRACTION - PESTICIDES (conJmut:dJ 
171' llcptaclilor 
Epoxide X - - - - - - - mJl!l, kg/d - - -
1(1024-57-3) 
I SP. PCB-1242 

X mg/L kg/d 
(53469-21-9) - - - - - -· - - - -
19? PCB-1254 

X mg/L kg/d 
(11097-69-1) - - - - - - - - - -
20? PCB-1221 

X mg/L kg/d 
(I 1104-28-2) - - - -- -- - - - - -
21?. PCB-1232 

X mgfl.. kg/d (11131-16-5) - - - - - - - - - -
22P PCB-1248 

X mg/L kg/d (12672-29-6) - - - - - - - - - -
23? PCB-1260 

X mg/L 1,.gid 
(11096-82-5) - - - - - - - - - -
24?. PCB-1016 

X mg/L kgid (12674-11-2) - - - - - - - - - -
25P Toxaphcnc 

X - - - - - - - mg/L kg/d - - -(8001-35-2) 

EPA Fonn 3510-2C (8-90) Page V-9 



PLEASE PRINT OR..,,......, IN 11--IE UNSHADED AREAS ONLY You may report some or all oftlus information 
on separate sheet., ( us ame format) mstead of completing these pages 
SEE INSTRUCTIONS. 

EPA 1.D NUMBER (copy ftom Item I ofForm I) 
110001891114 

i I OUTFALL NO 109 

V. INTAKE AND EFFLUENT CHARACTERISTICS (contmued from e 3 of Form 2-C ! . .. . . . _! 

PART A-You must provide the results of at least one analys1S for every pollutant in this table Complete one table for each outfall See msttuctton, for lldditlonal dctatl! 

I. Pollutant 

a Biological Oxygen Demand (BOD) 

b. Chemical Oxygen Demand (COD) 

c Total Organic Carbon (I'OC) 

d. Total Suspended Soltds (TSS) 

c Ammonia (as N) 

f Flow 

g. Temperature (1rinter) 

h Temperature (SIIIIUllt!r) 

I pH 

a MAXJMUM DAY VALUE 

(I) 
CONCEl'ITRATION 

< 1.0 

VALUE 
0,1368 

VALUE 

VALUE 

(2) 
MASS 

< I 14 

2. EFFLUENT 
b. MAXIMUM 30 DAY VALUE 

(1fm-ailoblo) 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

MINIMUM 
6.5 

MAXIMUM MINIMUM 
78 

MAXIMUM 

o. LONG TERM A VO. VALUE 
(lfm'tlila/o) 

(I) 
CONCENTRATION 

< I 0 

VALUE 
0 1386 

VALUE 

VALUE 

(2) 
MASS 

< 1.16 

r-------~ 
i _ _ _ _ _ I 

3. UNITS (s~clfy if blank) 

d. No or a 
ANALYSES CONCENTRATION 

b. MASS 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

2 mg/L kg/d 

mg/L kg/d 

2 
MOD 

•c 

°C 

2 STANDARD UNITS 

4. INT AKE (optional) 

a LONG TERM AVG VALUE 

(I) 
CONCENI"RATION 

VALUE 

VALUE 

VALUE 

(2) 

MASS 

b NO.OF 
ANALYSES 

PART B - Mark "X" in column 2-a for each pollutnnt you know or have reason to believe is present Mark "Xn in column 2-b for eoch pollutant you believe to be absent If you mark column 2a for any pollutant which ts ilmtled either directly, or 
mdirectly but expressly, m Ql1 effiucnt Ifmitatlom guideline, you must provide the results of at !cost one annlysis for that pollutant For other pollutanlll for which you mark column 2a, you must provide qUQlltltnuve dnta or an cxpl111181ion ofthetr 
presence in your discharge. Complcto one table for each outfall Seo the instructions for addttlonal details nod rcquucmcnts. 

I. PoilulQIII and 
CAS NO. (If 
awn/able) 

n Bromide 
24959-67-9 

b Chiormc. Totnl 
Residual 

c Color 

d Fecal Coltform 

e. Fluonclc 
16984-48-8 

f. Nitrnte - Nllntc 
asN 

2.MARK 'X' 3. EFFLUENT 4. UNITS (specify if blank) 

b 
n. MAXIMUM DA y y AWE b. MAXIMUM 30 DAY VALUE (if c LONG TERM AVG VALUE (1f 

· BeJj-- 0 am/lab/~ IIVllilele d. OF 
Believed c ••=1-------~----1-------'-""-"'-~-"-----+-------'=~------1 No. 8 

PrclCllt Absent (I) (2) (I) (2) (I) (2) ANALYSES CONCENTRATION 
CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS 

b.MASS 

X mg/L kg/d 

X mg/L kg/d 

X NTU 

X COUIOOml 

X mg/L kg/d 

X mg/L kg/d 

EPA Form 3510-2C (8-90) Page V-1 

5. INT AKE (optional) 

L LONG 1ERM AVG.VALUE 

(I) 
CONCENTRATION 

(2) 
MASS 

b. NO.OP 
ANALYSES 



OUTFALL NO, 109 .......... 
ITEM V-8 CONTINLJF""""'"' 

,.,......__ -MARK'X' 3. EFFLUENT 4. UNITS (specify I/blank) 5 INTAKE (apll01101. 

b. MAXIMUM 30 DAY V ALUB c LONG TERM A VO VALUE d No OF 
I 

I. Pollutant and CAS a. MAXIMUM DAY VALUE CONCENTRA b MASS a LONOTERMAVO. VALUE • b (if crrmlahl•) (,J awdlabl•) ANALYSES b,NO OF NO. (lfcn'Oilahlt) Bclievcd BdJeved TION 
Presont Absent (1) (I) (I) (I) (2) ANALYSES 

CONCIDITRA TION 
(2) MASS 

CONCENTRATION 
(2) MASS 

CONCENIRATION 
(2)MASS 

CONCENTRATION MASS 

GC/MS FRACTION 

g. Nitrogen, Total X -
IOmamc(asN) 

- - - - - - mg/L kg/d - - -

h. 011 & Grease 
X < 5,0 < 5 70 -- - < S 0 < 5,780 2 mg/L kg/d - - -

~ Phosphorus (as P), X - - - - - - - mg/L kg/d - - -
Total mn-14-0l 

j. Radioactivity 

(1) Alpha X - - - - - - - pCu'L - - - -

(2) Beta X - - - - - - -- pCa/L - - - -

(3) Radium, Total X - - - - - - - pCi/L - - - -

(4) Radlwn 226, Total X -- - -- - - - - pei/L - - - -
k Sulfate (a, SO,) 

X mg/L kg/d - -
(I 4808-79-8) 

- - - - - - - -

I Sulfide (as SJ X - - - - - - - mg/L kgld - - -
m. Snlf!ie (as SO,) 

X - - - - - - - mg/L kg/d - - -
( 14265-45-3) 

n. Surfllctantt X - - - - - - - mg/L kg/d - - -· 

o Alwninum, Total 
X - - - - - - - mg/L kg/d - - -

(7429-90-5) 

p Barium Total 
X - - - - - - - mg/L kgld - - -

(7440-39-3) 

q Boron, Total (7440-
X - - - - - - - mg/L kg/d - - -42-8) 

r Coball, Total (7440-
X - - - - - - - mg/L kg/d - - -48-4) 

s Iron, Total (7439-
X -- - mg/L kg/d - - -

89-6) - - - - -
t Magncshnn, 

X - - - - - - -- mg/L kgld - - -Total (7439-95-4) 

u. Molybdenum, 
X - - - - -- - - mafL kgld - - -Total (7439-98-7) 

v. Manganese, 
X - - - - - - - mg/L ke/d - - -Total (7439-96-5) 

w Tin, Total (7440-
X - - - - - - - mg/L kg/d - - -31-5) 

x Tltanmm, 
X - - - - - - - mg/L kg/d - - -

To!al (7440-32-6) 

EPA Form 3510-2C (8-90) Page V-2 



CONTINUED FROM PA -
PART C-lf;roa area prlm,u-y huhutry and 11,b Htfall coelAlm proc,u miotrwoler, refar lo Tabh lc-2 la the lmtnctiem te dctennlaowblch of tho GC/MS frac1loa1 )'OW mma _,or.Mark "X" I ■ ail-. 2◄ for all , ■ch GC/MS frnctJoa, that apply to re,,r lnd■mJ •ad for 
ALL toxic l'fflah, cyuidH, and lolal pbeallh. lf)'ft are - roqalrod lo mwk col-• l◄ (Jttalldlll}' lndDJtrla, -,,roca, ,rastowaler oortflllh, oad aoareqalrod GC/MS fhictlaa,), mart< "X" 111 cobaaa 2-b for eau pollutant you bow er lmva ...,._ ,o bollon h p......,L Mark 
"X" h, cehrma 2-c for ffldl pellutut you bdlen h abocDt. If yo■ muk cohllllll 2a for any polhllant, yoa a,ut pnvlde Ibo ....,.u, af at least""" amlym for lh!lt pollutanL Ir yn raort< colmna 2b for aay pellutaat, yoa mml pro.-lde U.. ro,alll of ot loGJt ooe anal:,sb for 1"111 
pellutut tf yoa Jmo,,, or have roatoa ta bollm, II,.. be dlldulrsod In c:encartrall- of 10 ppb or i:ruter, If ;roa ll1al'k colllm■ lb far acnldn, acrylollltrlle, 2;4 dbdtraphmol, or l-Jlltlb~, 6 cbltnpb-1, yoa mUJt provide tho 1U1111J of al lonl .,,. ....i,..11 for each of lllue 
pollulUIJ which you kAow or ltaTo ,_.,. te bobn'o lllnl }'OIi dhobo'iO In concontratJom of IIO ppb ar f!"Glor. ~ for pohtantJ for whlob yon 111Mk col-• lb, you ,. .. , oltker 111bmU al loml ono awil:,sh or bndly dtscnbo lho rtt1om the polhilllnt h upo,:tod le ho 
dhcm.-..d Noto dtat lbore are 7 ..,.,. te Iha - ... nloase re?h:w .. ch cardiill•. C..,nlete - table loll 7 =-•' for Ol>di .., .... a S.. Instruction, for odd.lllanal dtbliJ nnd roo■lroaontJ 

Part C. 

2.MARK 'X' 3. EFFLUENT 4. UNITS 5. INTAKE (optional) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONO TERM AVO. VALUE a. LONG 1ERM A VO. 

I Polllllmll and CAS NO b C. (lf moai/ahlc) (rf m-arlable) d. No. OF 
!I. VALUE b.NO.OF (T/ armlabl, ) • TOIiing Bolle=I &IICVcd CONCENTR .b,MASS 

Reqwrcd 
Preoont Abson! (I) (I) (2) ANALYSES 

ATION (I) I (2) ANALYSES 
(I) CONCENTRATION (l)MASS 

CONCENTRATION 
(l)MASS 

CONCENTRATION MASS CONCEN1RATION b.1ASS 

METALS, CYANIDE, AND TOTAL PHENOLS 

IM Anumony, Total X - - - .. - - - mg/L kg/d - - --
(7440-36-0) 

2M Arleruc, Tow X - - - - - - - mg/L kgld - -- -
(7440-38-2 

3M BayOtum, Total X - - - - - - - mg/L kg/d -- - -
(7440-41-7) 

14M CadmlUl!l. Total X - - - - -
(7440-43-9) 

- .. mg/L kg/d - - -

SM Chraruum. X - - - .. -
T 0111 (7 "40-<4 7 -3 ) 

- - mg/L kg/d -- - -

6M Copper, Tolal X - - - - - - - mg/L kg/d - - -
(7440-50-8) 

7M Lead, Total X - - - - - - - mg/L kg/d - -- -
(7439-92-1) 

BM Mercwy, Total X - - - - -
(7439-97-6) 

- - rng/L kg/d -- - -
9M Nickel. To1111 X - - - - -
(7440-02-0) 

- - mg/L kgld - -- -

IOM Sclemum, X - - - - -
To111l (77S2--49-2) 

- .. mg/L kg/d - ~ -
11 M Stiver, Total X - - - - -
(7440-22-4 

- - mg/L kg/d -- - --
12M Thallium, X - - - - -
Total (74-40-28-0) 

- - mg/L kgld - -- -
I 3M. Zmc, Tola! X - - - - -
(7440-66-6) 

- - mg/L kg/d -- - --

I 4M. C)'lllldo, X - - - .. - - - mg/L kgld - -- -
Total (57-12-5) 

I SM. Phenols, X - - - - -
Tot8l 

- - mg/L kg/d - - --
DIOXIN 

2,3,7,8- !DESCRIBE RESULTS -
Tetrachlorodtbenzo. P X 
DIOXlll (1764-01-6) 

EPA Fonn 3510-2C (l!-90) PAGEV-3 



------. OUTFALL NO 109 
\ CONTINUED FROM P ,......, V-3 

2.MARK 'X' 3. EFFU 4. UNITS (Jvecify If blank) 5. INT. ,optional) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY c. LONG TERMAVO. VALUE a. LONG TERM A VG. 

I. Pollutant and C AS NO. (if 
a Testioa b Bclicvod C. Bclu:ved 

VALUE (if available) (,f GVOl/ah(e) 
d No OF 

a. VALUE b NO.OF m-ailabl~) 
Required Prosent Absent ANALYSES 

CONCENl'RA b.MASS (I) ANALYSES 
(I) CONCENTRATION 

(2) (I) (2) (I) (2) TION CONCENTRAl 
(2) 

MASS CONCHNTRA TION MASS CONCENTRATION MASS JON 
MASS 

GC/MS FRACTION - VOLATILE COMPOUNDS 

IV Acrolein X - - - - - - - mg/L kg/d - - -
(107-02-8) 

2V. Ac:rylomtnle X - - - - - - - mg/L kg/d - - -
007-13-1) 

3V Bemeno X - - - - - - - mg/I.. kg/d - - .. 
/71~3-2) 

4V Bis (Chloromethyl) Not Requtred Not Reqwred NOi Required 
Ether (542-88-1 l 

5V. Bromofonn X - - - - - - - mg/L kg/d - - -
(75-25-2) 

6V Carbon 
T etrachlarlde X - - - - .. - - mg/L kefd - - -
(56-23-5) 

7V. Chlorobemcnc X - - - .. - - - mg/L kg/d - - -
(108-90-7) 

8 V. Chlcrodibromomelhane X - - - - -- - - mg/L kg/d - - -
(124-48-1) 

9V. Chloroethane X - - - - - - - mg/L kg/d - - -
(75-00-3) 
IOV.2- ,Ylllyl 
Ether X - - - - - - - mg/L ktlld - - -
(I 10-75-8) 

I IV. Chloroform X - - - - - - - mg/L kgld - - -
(67-66-3) 
12V Dtchlorobromomctbme 

X mglL kg/d 
(75-27~) - - - - - - - -- - -
13V. Dichlorod1 fluorometbane 

Not Rcqlllrcd Not Required Not Reqwrcd 
(75-71-8) 
14V I, 1-Dichloroetbane 

X - - - - - - - mg/L kg/d .. - -175-34-3) 
I 5V. 1,2-Dlchloroethane 

X -- - - - - - - mg/L kg/d - - -(107-06-2) 
16V I, l-1J1cruoroelhylenc 

X - - - - - - - mglL kg/d - - -(75-35-4) 

I 7V 1,2-Dichloropropanc 
(78-87-5) 

X - - - - - - -· mg/L kg/d - - -
18V. 1,3-Dlchloropropylene X - - .. - -
(542-75-6) 

- - mg/L kg/d - - -

19V. Ethy!benzcne X - - - - - - - mg/L lg/d - - -
(100-41-4) 

20V. Methyl X - - - - - - - mg/L kgld - - -
Bromide (74-83-9) 

21V Methyl X - - - - - - - mg/L q/d - - -
Chloride /7 4-87-3 l 
EPA FOl1ll 3510-2C (8-90) PAOEV-4 



OlITF ALL NO I 09 
CONTINUED FROM PAC.c.>J:4 ,,........_,_ \ 

2.MARK'X' 3 EFFLUENT 4. UNITS (,rpcctfv 1fblank) 5. INTAK.E~ ,/) 

- b. MAXIMUM 30 DAY VALUE c."1.0NG TERM AVG. V ALUE(if 11. LONG TERM A Vtr.' 
I Pollotolll mid CAS NO. af b 

a. MAXIMUM DAY VALUE (If am,/ablt ) avaJ!ablt} • VALUE C 
d No OF b NO OF mui/a/,/e) • Tastmg Bclloved Belu,vcd 

(I) CONCEmRA TI, 

CONCENil\A b MASS 
Required Abl&ll (2) (2) (2) ANALYSES 

TION (I) (2) ANALYSES 
Preoen! (I) CONCENillATION (I) CONCBmRATION 

MASS MASS MASS CONCl!N1ltA TION MASS 

GC/MS FRACTION - VOLATILE COMPOUNDS(~ 

7.2V Methylene X - - - - - - - mg/L kgfd - - -
Chlonda n5-09-21 

23V 1.1.2.2-
Tctmchlorocthma X - - - - - - - mg/L kgld - - -
[t1Q..J4-SI 

24V TctJachloroelhyhmc X - - - - - - - mg/L ki/d - - -
IIJ27-l 11-4l 

25V Toluene X -· - - - - - - mg/L kj/d - - -
[(JOS-88-31 

26V I ,2-Trans-
Dichloroetbylene X - - - - - - - mg/L kg/d - - -

11156-60-SI 

27V I. I, I• Tnchloroethanc X - - - - - - - mg/L ki/d - - -
1171-55-61 

28V _ I , 1,2-Tnchlorocthan, X - - - - - - - mgiL kgld - - '-

lr79-00-s1 

2'JV Trlcbloroetbylene X - - - - - - - mg/L ka/d - - -
lf79.0J-6l 

30V.Tnclllorofluoromothsn X - - - - - - - mg/L ks/d - - -
lrn..69-4\ 

□ IV Vllljll Chlonda X - - - - - - - mg/L kgld .. - ~ 

lns..-01-41 

GC/MS FRACTION - ACID COMPOUNDS 

I A 2-0tlorophenol X - - - - - - - mglL ks/d - - -
1(95-37-8\ 

2A 2,4-Dichlorophenol X - - - - - - - mg/L kg/d - - -
lr120-SJ..21 

3 A 2, 4--0tmethy!phen X - - - - - - - ma,'L kgld - - -
It 105-67-91 

14A 4,6-Dmrtro-OCrcsol X - - - - - - - l!lil'L kgld - - .. 
11S3"-S2-ll 

SA 2,4-Dlmtropbenol X - - - - - - - mg/L kgld - - -
IISJ-28-51 

6A 2-Nrtrophenol X ·- - - - - - - mg/L ki/d - - '-
1188-75-S\ 

7 A 4-Nrtrophenol X - - - - - - - mg/L kgld - - -
100-02-71 

BA P-CbJoro..MCrClol X - - - - - - - mg/L ka/d - - -
59-~71 

9A Pmtachloropheno X - - - - - - - mg/L ki/d - - -
l!S7-86-5 

IOA Phenol X - - - - - - - mg/L kgld - - -
lnos..95-21 

11 A 2,4,6-Tnduorophenol X - - - - -- - - ma/L kgld - - -
88-0S-21 

EPA Form 3510-2C (8-90) PAGEV-S 



CONTINUED FR.OM PAp-'-~5 -------.._ OUTFALLNO f()I} 
\ 

2. MARK 'X' 3. EFFLUENT 4 UNITS (s-,ify if blank ) 5. INTAKE(or, ) 

I. Pollutant and CAS NO. (If a MAXIMUMDAYVALUE 
b MAXIMUM 30 DAY VALUE c. LONG TERM A VO. VALUE(if a. LONG TERM A VO. 

b C (if avaJlab{~) t1W1dabi~) • VALUE avallable) • Tmtina Bohavm Bellaved d No OF 
CONCHNTilA TI b.MASS 

b NO.DI' 
Reqw~ 

Present Absent (I) (2) (I) (I) (l) ANALYSES 
ON (I) (2) ANALYSES 

CONCENTRATION MASS CONCENIRATION 
(2) MASS 

CONCBNIRATION MASS CONCENTRATION MASS 

OC/MS PRAC"TTON - BASF.INEllraAL COMPOUNDS 
1B Acenaphthcnc (83-32-9) X - - - - - - - mg/L kg/d - - -
2B Ac:enaphtylcnc (208-96-8) X - - - - - - - mg/L kg/d - - -
3B Anlhracene ( 120-I 2-7) X - - - - - - - mg/L kg/d - - -
4B Bemldme (92-87-5) X - - - - - - - m{IIL kgld - - -
SB. Bonzo (1) Anthrocenc 

X - - - - - - - mg/L kgld - - -(~55-3) 

6B Bemo (a) Pyn,nc 
X - - - - - - - mw'l, kg/d - - -(S0-32-3) 

7B 3,4-Beo:zofluoronth 
(20.S-99-2) X - - - - - - - mw'l, kg/d - - -
8B Bemo (ghi) Porylene 
(191-2+2) X - .. - - - - - mg/1. kgld - - -
9B Benzo (Jc) Fluomtthm,e (207-

X - - - - - - - mg/L kgld - - -08-9) 

I OB Bis (2-C!tloroethoxy) 

Methane (111-91- X - - - - - - - mw'l, kg/d - - -
I) 

I IB B1J (2-Chloroed,yt) Ether 
(111-44-4) X - - - - - - - mg/L kg/d - - -

12B B11 (2-Chlorotsopropyl) 
X mg/L kg/d FJher ( I 02-80-1 ) - - - - - - - - - -

13B Bts (2-Ethylhcxyl) Phlhalate 
X - - - - - - - rnslL kgld - - -(117-81-7) 

14B 4-BromopheoylPhenyl Ether 
X mg/L ki/'d (101-55-3) - - - .. - - - .. - -

I SB Butyl Boney! Phth,,Jate (~-
X - - .. - - - - mg/L kg/d - - -68-7) 

168 2-ChloronojXllhalenc (91-58-
X mg/L ks'd 7) - - - - - - - - - -

17B 4-Chlon,phmyl Phenyl Ether 
(7003-72-3) X - - - - - - - mg/L kg/d - - -
188 Ovy,enc(218-01-9) 

X - - - - - - .. mg/L kg/d - - -
19B D,be=, (a,h) Antlncenc 
(53-70-3) X - - - .. - - - m{IIL kg/d - - -
20B 1.2-Dlchlorobenmne (95-50-
I) X - - - - - - - mg/L kg/d - .. -
21 B 1.3-Di-chloroben (~ I -

X mg/L kgld 
173-1) - - - - - - - - - -
EPA Fonn 3510-2C (8-90) PAOEV~ 



OUTFALLNO 109 
CONTINUED FROM PAC-..t..6 .--.., -----., 

2.MARK'X' 3.EFFLUENT 4 UNITS (spcc/fv ifbla11lr) 5 INTAKE (Ot')1 

a. MAXIMUM DA. Y VALUE 
b. I\IAXIMUM 3-0 DAY VALUE L ,.,ONOTERMAVO. VALUE a. LONu TERM A VO. 

I Polllllmlt mid CAS NO. (If b J,[_ awtflabl~ ) (If awlilal>le)_ d No OF 
a 

VALUE b.NO OF 
cn<allabl•) a Testma Bclloved o Believed CONCENTRA b. l\lASS 

Required Ab!IC!II (l) (I) (2) (l) ANALYSES (I) (l) ANALYSES 
Present (I) CONCl!N1RATION (I) CONCENTRATION TION 

CONCENTRATION I\IASS I\IASS CONCllNTilA TION MASS MASS 

OC/MS FRACTION· BASE/NEUTRAL COMPOUNDS loontinuodl 
22B 1,4-Dtchlorobenxeno ( I 06-

X - - - - - - - mg/L kiild - - -
146-71 
23B 3,3-Dtchlorobcimdmo (9 I· 
94-1) X - - - - - - .. mii'L lq;ld - - -
24B Dlothyl Pltthwlo (84-66- X - - - - - - - mg/L kafd - - -
2) 

2513 Dimethyl Phthel11e ( 131 • 

11-31 
X - - - - - - - mg/L kg/d - - -

268 D1-N-Butyl Phthalato (84-
X - - .. -- - .. - mg/L kgld - - -7+2) 

27B 2.4-Dinitrololucno (121-14 

2) X - - - - - - - mg/L kgld - -- -
28B 2.6-Dmrtrotolueno (606-20 
2) X - - - - -- - - mii'L kgld - - -
29B D1-N-Octyl Phthalato (I 17-

X - - - - - - .. mg/L kg/d - - -84-0) 

JOB 1,2-Dlphenylhywumo ( at 
X - - - - - - - mg/L kg/d - -- -,)Cln-66-71 

31 B Fluonntheno (206-44-0) X - - - - - - mg/L kafd 

32B, FJuom,o (86-7J-7) X - - - - mii'L ksfd -
33B Hoxaohlorobmmme ( 11 8-

X - - - - - - - ms,'L kg/d - - -
74-ll 
34B Hoxachlorobutad,e (87-

X --IAA-31 - - - - - - mg/L kg/d - - ,-

JSB. 
Hl!XaChlorocyclopontadlet1': (TT- X - - - - - - - mg/L kgld - - -
47-4) 

36B Hoxachlorocthano (67-72- X - - - -- - - mii'L kgld -
37B lndeno (J,1,3-cd) Pyrenc 

X - - - - - - - mg/L kg/d - - -
(193-39-5) 

38B Isophorono (78-59- I) X - - - - - - - m&IL kgld - -- -
39B Naphthalone (91-20-3) X - - - - - - - mg/L ka/d - .. -
40B, N rtrobeozeno (98-95-3) X - - - - - - - mg/L kafd - - -
◄ I B N-N,troood,mod,ylemone 

X - - - - - .. - mg/L kii'd - - ,-
(62-75-9) 

'42B N-NrtrolOW• N-
X - - - - - - - mg/L kg/d .. - -Propylamono ( 621-64-7) 

EPA Fonn 3510-2C (8-90) PAOEV-7 



OUTFALL NO. 109 -CONTINUED PROM P ...-=, V-7 ------.. \ 

2.MARK 'X' 3.EFFLUENT 4. UNITS (speqfy if blank) 5. INfAK. .Iona/) 

I. Pollulmlt and CAS NO. (lj b n. MAXIMUM DAY VALUE 
b MAXIMUM30DAYVALUE o. LONG TERM A VG.VALUE a. LONG TERM A VG. 

a Testing c. Bellcved (rf a\'U1/ab/11) (1[ avallabla) d No OF 
a 

VALUE b NO.OF mm/ab/•) &hcvcd CONCENTRA b MASS 
Rcqwred 

Preaent 
Ab=! (I) (2) (I) (2) (I) (2) ANALYSES 

TION (I) (2) ANALYSES 
CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS 

OC/MS FRACTION - BASE/NEUTRAL COMPOUNDS (continued) 

43B N-
N1trosodlphenylarruno X - - - - - - - mg/L kgid - - -
1(86-30-6) 

44B Phenantbrcno X - - - - -
1(85-01-8) 

- - mg/L ki!l'd - - -

45B. Pyrene X - - -- - -
I ( I 29-00-0 

- - ma/L kgid - - -

46B 1.2,4-Tnchlorobenzcne X - - - - - - - ms,'[, kgid - - --
1020-82-1) 

OC/MS FRACTION - PESTICIDES 
IP Aldnn 

X mg/L kg/d 
1(309-00-2) - - - - - - - - - -
2P a-BHC 

X mg/L kg/d 
1(319-8-4-6) 

- - - - - - - - - -
3P. )3-BHC 

X - - - - - - - mg/L J..g/d - - -1(319-85-7) 
4P y-BHC 

X - - - - - - - mg/L kg/d - - --1(58-89-9) 
5P.~HC 

X mg/L J..gid 
1(319-86-8) - - - - - - - - - -
6P. Chlordane X - - - - - - - mg/L kg/d - -- --
1(57-74-9) 
7P. 4,4'-DDT 

X mg/L kg/d 
l/50-29-3) - - - - - - - - - -
SP. 4,4'-DDE 

X - mg/L kg/d - -1(72-55-9) - - - - - - -
9P 4,4'-DDD 

X - - - - mg/L kg/d - - -
1172-54-8) - - -
I0P Dleldnn 

X mg/L kg/d 
(60-57-1) -- - - - - - - - - -
I IP !1-Enosulfan 

X mg/L kg/d 
(115-29-7) - -- - - - - - - - --
12P J3-Endosulfm 

X - - - - - - - mg/L kg.Id - - -
'(l ]S-29-7) 

13P. Endosulfan 
Sulll!te X - - - - - - - mg/L kg/d - - -
1(1031-07-8) 
14P. Endnn 

X mg/L kg/d 
/72-20-8 - - - - - - - - - -
Aldehyde X -(7421-93-4) - - - - - - mgiL kg/d - - --
16P. HeplAClllor 

X - - - -- - - - mg/L kg/d - - -'(76-44-8 
EPA Fonn 3510-2C (8-90) PAOEV-8 



OUTFALL NO. 109 

I 
........... 

EPALD NUMBER(copyfromltcm I ofFonn I) -~891114 ----.. 
CONTINUED FROM 1-. '1-S 

2.MARK'X' 3. EFfLUENT 4. UNITS ( pecify if blank) , 5. INTAKE(optlonal) 

I. Pollutant and 
a. MAXIMUM DAY VALUE 

b. MAXIMUM 30 DAY VALUE /ef c. LONG TERM A VO. V ALUE(lf 
11.LONOTERMAVO. VALUE CASNO.(lf • Tostlns 

b. C 
available) ava,lab/e) d No.OF 

.. 
b NO OF 

BdJcvod BeltcVCd CONCJ!NTRA b MASS om/Jable) Rcqu,red 
Present Ament (I) (2) 

(I) CONCENTRATION 
(2) (2) ANALYSES 

TION (I) (2) ANALYSES 

CONCENTRATION MASS MASS 
(I) CONCENTRATION 

MASS CONCENTRATION MASS 

OC/MS FRACTION - PESTICIDES (contnm,ul) 
17P. Heptacblor 

EpOXldc X - - - - - - - mg/L kg/d - - -
1(1024-S7-3) 
ISP. PCB-1242 

X mg/L kg/d 
1(53469-21-9) - - - - - -- - - - -
19P. PCB-1254 

X mg/L kg/d 
l/11097-69-1 l - - - - - - - - - -
20P PCB-1221 

X mg/L kg/d 
101104-28-2\ - - - - - - - - - -

21P PCB-1232 
X mg/L kg/d 

1(11131-16-S) - - - - - - - - - -
22P PCB-1248 

X mg/L kg/d 
102672-29-6) - - - - - - - - - .. 

23P. PCB-1260 
X mg/L kg/d lo 1096-82-S) - - - - - - - - - -

24P PCB-1016 
X mg/L kg/d 

'1267-4-11-2) - - - - - - - - .. -
25P T OlCaJ)hcnc 

X - - - - - - - mg/I.. kgld -- - -1(8001-35-2) 

EPA Form 3510-2C (8-90) l'llae V-9 



PLEASE PRINT ORT""""" IN THE UNSHADED AREAS ONLY. You may rcpon some or all ofthLS mfonnauon 
on separate sheeu (us 11me format) instead of completing these p!lgCS 

SEE INSTRUCTIONS. 

EPA I D. NUMBER ( copy from Item I of Fonn I) 
110001891114 

r---------i 
I I 

OlITFALL NO 110 

V. INTAKE AND EFFLUENT CHARACTERJSTICS contmued from e 3 ofFonn 2-C I - - - - - __ ! 

PART A-You mUSl provide the results ofat least one amlysIS for every pollutant m th15 table Complete one table for each outfall. See mstrucllons for add1ttonal details 

I. Pollutant 

11 B1ological Oxygen Demand (BOD) 

b. Chemical Oxygen Demand (COD) 

c. Total Orgamc Carbon (I'OC) 

d. Total Suspended Solidll (TSS) 

e. Ammonia (aJ N) 

r. Flow 

g. Temperature (w1111u) 

h Temperature (~r) 

I pH 

2.EFFLUENT 
e MAXIMUM DAY VALUE 

b. MAXIMUM 30 DAY VALUE 
(ifm·mlabh) 

(I) 
CONcmrRATION 

20 

VALUE 

VALUE 

VALUE 

MINIMUM 
7.1 

0.1368 

(2) 

MASS 

2 28 

(I) (2) 
CONCJ:NJ'RATION MASS 

VALUE 

VALUE 

VALUE 

MAXIMUM MINIMUM 
1.S 

MAXIMUM 

c. LONG TCRM A VG. VALUE 
(If m al/alt) 

(I) 
CONCWJ'RATION 

I 0 

VALUE 
0.1386 

VALUE 

VALUE 

(2) 

MASS 

1.16 

3. UNITS (specify if blank) 

d No. OP a. 
ANALYSES CONCBITRATION 

b.MASS 

mg/L l..g/d 

mg/L l..g/d 

mg/L kgld 

2 mg/L kg/d 

mg/L kg/d 

2 
MOD 

oc 

oc 

2 STANDARD UNITS 

4. INT AKE (optional) 

a. LONG TERM A VG. VALUE 

(I) 
CONCENI'RATION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

b NO OF 
ANALYSES 

~ 
PART B- Mark "X" in column 2-a for each pollutant you know or have reason to believe Is present Mark "X" In column 2-b for each pollutant you believe to be absent If you mark column 2a for any pollutant which is lim1led either directly, or 
Indirectly but exprc!S)y, In an effiuent limiurtlons gwdellne, you mll5t provide the results of at least ono analysis for that pollutant For other poliu!llnts for which you mark column 2a, you must provide qU1111titntive data or an expllllllltlon of their 
presence In your discharge. Complete one table for ew:h outfall Sec tho instructiol!S for addtuonal details nnd requirements. 

I. Pollutant and 
CAS NO. (If 
avculable) 

a Bromide 
24959-67-9 

b Chlonnc, Totol 
Residual 

c Color 

d Fecal Cohfonn 

e Fluondc 
16984-48-8 

f. Nitrate - Nllntc 
ruN 

2.MARK 'X' 3. EFFLUENT 4. UNITS (.s 
b. a. MAXIMUM DAY y ALUE b. MAXIMUM 30 DAY VALUE (if c. LONG TERM A VO. VALUE (1f 

Bellcvcd c Bchcved1--------------1----......;;.m...;;.aJ.;;./abl=-;e_._ ___ 4-___ _;;•.;.;;vmlii=lcc.------1 d No.OF a 
Pn=nt Absent (I) (2) (I) (2) (I) (2) ANALYSES CONCENrRATION 

CONCENI'RATION MASS CONCENTRATION MASS CONCEl'ITRATION MASS 

X mg/L 

X mg/I. 

X NTU 

X COUI0Oml 

X mg/L 

X mg/L 

EPA Fenn 3SI0-2C (8-90) Page V-1 

b. MASS 

kg/d 

kg/d 

kg/d 

l..gld 

5. INTAKE (optlo11a/) 

n. LONG TERM A VO. VALUE 

(I) 
CONCENI RATION 

(2) 

MASS 

b.NO.OF 
ANALYSES 



OlJTFALL NO I IO 
ITEM V-B CONTINUE,_.......__ -- ----.. -

.MARK 'X' 3. EFFLUENT 4 UNITS (.'fJCCT!y if bla11J:) 5 INTAKE (opt1ona, 

b MAXIM1JM30DAYVAWB c LONOlBRMAVO VALUE cl No OF 
a. 

I. Ponlll!nt lllld C AS b a MAXIMUM DAY V ALUI! CONCBNI'RA b MASS a LONOTERMAVO VALUE a (// tllY1iJablc ) (,f ava,/abk) ANALYSES b.NO.OF NO. (If aV<11/able) Belie-red TION Believed 
ANALYSES 

~ Absent (I) 
(2) MASS 

(I) 
(2) MASS 

(I) 
(2)MASS 

(I) CJ) 
CONCENTRATION CONCENTRATION CONCENTRATION CONCENTRATION MASS 

OC/MS FRACTION 

g. Nitrogen, Tow 
n.a.n1c fas NJ 

X -- - - - - - - mglL kg/d -- - -

h. Otl & Oreale 
X < 5.0 < 5 70 - - < 5 0 < 5 780 2 mg/L kgld - - -

1 Phosphorus (as P), X - - - - -
Total rn23-14-0\ 

- - mg/L kg/d - - -

i. Radioactivitv 

(I) Alpha X - - - - - - - pCi/L - -- - -

(2) Beta X - - -- - - - -- pClr1.. - - - -

(3) RadtlllD. Total X - - - - - - - pCt/L - - - -

(4) Radil1D1 226. Tow X - - - - - - - pC,11.. - - - -
k Suliluc (as SO,) 

X - -- - - - -- mg/L kgld - - -(l-4808-79-8) -

I Solflde (as S} X - - - - - - - mg/L kg/d - - -
m Sulfite (u S(>.i) 

X - - - - - - - mg/L kgld - - -(14265-45-3) 

n Sw1llctantJ X - - - - - - - mg/L kgld - - -
o. Alununum. Total 

X - - - - - - mg/L kgld - - -(7429-90-5) -
p BartumTolal 

X - - - - - - - mg/L ka,'d - - -(7-440-39-3) 

q Boron, T01al (7440-
X - - - - - - - mg/L q/d - - -42-8) 

r Cobalt, Total (7440-
X - - - - - - - mg/L kg/d - - -48-4) 

l. Iron. TOllll (7439-
X - - - - - - mg/L kgld - - -89-6) -

I Magocstum. 
X - - - - - - - mglL kg/d - -- -TOI.II (7439-95-4) 

u. Molybdeuum, 
X - - - - - - - mg/L kg/d - - -Total (7439-98-7) 

V, Manganese, 
X - - - - - - - mg/L kgld - - -Total (7 439-96-5) 

w Tm, Total (7-440-
X - - - - - - - mg/L ke,'d - - --31-5) 

X TitanJmn, 
X - - - - - - -- mg/L kg/d - - -Tolal (7440-32-6) 

EPA Form 3SI0-2C (8-90) Paec V-2 



---. 
CONTINUED FROM P.A' 1 

I =" • u nvmo°"\WVJ' uum mn.a , Ul n.om •I 

-
PART C- lfyoa are a prim11ty lodastr-, nd thlJ owtfall contllns .,.._. wuteffllltr, refer le Table lc-2 la Ille lmtructJow lo dtl.,.,,,mo1'blcb ofthe GCIMS rn,ct1ou,,,u mllll i..1 for. Mark "X" In coloma 2-a for 1111 sudl GC/MS lnlctioaJ lmll apply lo yow mdmlr) aad for 
ALL looc motals, cy11nldu, 111d total phene!J. lfyH are DGI required to m■rk cohmn l-a (utoa<bry lndmuleJ, noaprottU wat.,...ltt o■ lf■JIJ, and noareqlllred GC/MS f111c:ti..u), m■rk "X" la col ■mn l-b for e,ic:11 pollmnl ,..,u bow or llave .--,,. lo bdloft n pr,oeat. M■rk 

"X" In celnm■ 2-<: for each poDnlanl you bdloYe 11 ■- lf,-ou m■rk -· 2■ for • .,. polh,t■ul, yoa IIIDI pnndo Ibo resulu of ■t leslJt ooo ■Dllysh for lhal polluleDt. 1r,,,. mark ttlwma lb for ■ny ~ .. 1°" a,mt (IA\'lde ti1o renlU ol ■ I IHsl .... ...,.... fw tlull 
pollulJl■t If,- bow or ave ,....on lo btl\eve lJ will be dlodl1irgtd la COIKtlltnliom of 10 ppb w iffilltr, Jfyon mark col= lb for aaoldn, •cry!Ollilrk, 2,,1 dlnllrepbeool, or 2-taetlryl-<4, 6 d1nltropllenol, ruu mUII p,-o-rido 1-. ,-111 of11 t..11 .,,. ■na1,..i, for <Kil oro,..., 
p.ilulallll wldcb yoa iu.- 1r btYf rta1oa to btlieff lk■ l )"OI dlJtbuze la concmtntmu of 100 ppb nr (IIU!er. Otlienrise, for pollutull ror wblcli ,-,,. IIW'k c.lumu lb, you mutt cllb1r mbcalt •I Ital out an■fyru or brldiy ~ 11,e m>Rlllf 1M ~utaal b o,pttled lo be .. . Nolt thol lkett.,.. 7 =- to lbb mrt· ""'""'renew t1ch conlilUv. C-nmnlett .,,e lllblo Coll 7 D&Rr!ll for each oulf■U. Ste .._.,_,om for addltloul dtlllJIJ m>d ~=IN111enls 

Part C. 

2.MARK'X' 3.EFFLUENT 4. UNITS 5. INTAKE (optronal) 

a. MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE c LONOTERMAVO. VALUE a. LONG 1ERM A VO. 

I. Pollutant mxl CAS NO b C (,f avm/oble) (if araUablc) d No. OF 
a. VALUE b.NO.OF (/f cnmlable) 

._ TCllmg 
Bol,oved Believed CONCENTR b MASS 

lleqwed 
Prtxnl Ab,cnt (I) (I) (2) ANALYSES 

ATION (I) (2) ANALYSES 
(I) CONCENTRATION (l)MASS 

CONCENTRATION 
(l)MASS 

CONCENlllATION MASS CONCEmllA TION MASS 

ME r ALS, CYANIDE, AND TOTAL PHENOLS 

IM Antunony. Total X - - - - - - - mg/L kg/d - - -
(7440-36-0) 

2M. Aacn!c. Total X - - - - -
(7440-Jtl-2 

- .. mg/L kg/d -- - --
3M Baytlnan, Tolal X - .. - - -
(7440-41-7) 

- - mg/L kg/d - -- -
4M Cadmrum. Total X - - - - -
(7440-43-9) 

- - mg/L kg/d -- .. -

SM ChromlUlll, X - - - - - - - mg/L kg/d -- - -
!Total (7440-47-3) 

6M Copper. Total X - - - - -
(74"0-.S0.8) 

- - mg/L kg/d - - -

7M Lead. TOIII X - - - - -
(7"39-92-1) 

- - mg/L kg/d - - .. 

SM Maauy, Total X - - - - -
(7439-97-6) 

- - mg/L kg/d - -- -

9M. Niclcel. Total X - - - - -
(7«0-02--0) 

- - mg/L kg/d - - -

I OM Selenium. X - - - - - .. - mg/L kg/d - - -
Total (~9-2) 

11 M Suva-, Total X - - - - -
(74"0-22-4 

- - mg/L kg/d - .. .. 

12M. Thallrum, X - - - - -
TOl81 (7 4"0-28-0) 

- - mg/L kg/d - - .. 

13M Zmc. Total X - - - -· - .. - mg/L kg/d - - -
(7~) 

14M Cyatlde, X - - - - -
Total (57-12-5) 

- - mg/L kg/d -- - -
ISM Pheoob, X - - - - - - - mg/L kg/d - - -
Tola) 

DIOXIN 

2.3.7.8- I DESCRIBE RESULTS -
ITclnlchlorodibenzo-P X 
Dtoxm (1764-01-6) 

EPA Fonn 3510-2C (11-90) PAOEV-3 



CONTINUED FROM p,..-. V-3 -----..., OU fFALL NO. I IO 

---------2. MARK 'X' 3. EFFLL 4. UNITS (~cify if blank) 5. INT, .'()f](ional) 

a. MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY c. LONG 1ERM A VG. VALUE a. LONG TERM AVG. 

1 Poll11111Dt and CAS NO. (If 
• Tcstin& b Behcvcd cBolJOV<d 

VALUE (t/ ,r:arlable) (if amllable) 
d No OF "- VALUE 

b NO OF ararlable) 
Required Pr=t Aboe,,t ANALYSES 

CONCENTRA b MASS (I) ANALYSES 
(I) CONCENTRATION 

(2) (I) (2) (I) (2) TION C'ONCBNTRAT 
(2) 

MASS CONCENTRATION MASS CONCl!NTRA TION MASS ION MASS 

GC/MS FRACTION - VOLATILE COMPOUNDS 

IV.Aaolein X - - - - - - - mg/L kg/d - - -
/107-02-81 

2V. AaylOllltn!O X - - - - - - - mgll. kg/d - - -
1(107-13-1) 

3V. Benzene X - - - - - - - mg/L kg/d - - -
1171-43-21 

4V. Bli (Cbloromethyl) Not Required Not Required Not Rcqu!rcd 
Ether / 542-88- ll 

SV. Bromofonn X - - - - - - - mgll. kg/d - - -
l/7S-2S-2l 
6V Carboo 
Tcttachlorido X - - - - - - - mgll. kg/d - - -
1156-23-Sl 

7V. Cblcrobenzenc X - - - - - - - mgll. kg/d - - -
1/108-90-71 

SV Chlorod1 bromomothaoe X - - - - - - - mgll. kg/d - - -
1/124-48-ll 

9V. Chloroethanc X - - - - - - - mg/L kg/d - - -
75-00-3) 

lOV.2 IVtnyl 
Ether X - - - - -

1/110-75-Sl 
-- - mg/I. kg/d - - -

II V. Cblorofurm X - - - - - - - mg/L kg/d - - -
1167-66-3\ 
12V Dt~--- ethane 

X mg/L kg/d -1'75-27-41 - - - - - - - - -
13 V Dtchiorodifluoromcthanc 

NotRcqwred Not Required Not Reqwred 117S-71-8l 
14V. 1.1-Dtchloroctbane 

X - - - - mgll. kgfd - - -1175-34-3) - - -
15V. l.2-D1chloroethane 

X - - - - mgll. kg/d - - -In 07-06-21 - - -
I 6V 1, 1-DtcbloroClllylcne 

X - - - - - - - mg/L kg/d - - -l/75-35-4! 

17V. 1,2-D!cbloropropanc 
1178-87-S\ 

X - - - - - - - mgll. kg/d - - --
18V. 1,3-Dtchloropropylene X - - - - - - - mgll. kg/d - - -11542-75-61 

19V. Ethyl benzene X - - - - -
11100-41-4) 

- - ma,'L kg/d - - -

20V Methyl X - - - - -- - - mg/I. kg/d - - -
Bronnde 174-83-91 

21V Methyl X - - - - - - - mgll. kwd - - -
Chloride f74-87-3l 
EPA Form 35 I 0-2C (8-90) PAOE V-4 



OUTFALL NO 110 
CONTINUED FROM PAC"_.,....__4 ---., 

2 MARK'X' 3.EFFLUENT 4. UNITS (s1JCClfv rfblunk) 5.INTAKE(, J) 
b. MAXIMUM 30 DAY VALUE c. LONO TERM A YO. VALUE(ef a. LONG TERM AVG 

I. Pollutan! and CAS NO. (If b. 
!. MAXlMUM DAY VALUE 

(rf arailable) available) VALUE c. 
d No OF 

.. 
b NO OF annlabk) I Tostmg 

Bellovcd Believed CONCENTRA b MASS Required (2) (2) (2) ANALYSES 
TION (I I (2) ANALYSES Present AbJall (I) CONCENTRATION (I) CONCENTilA TION (I) CONCl!Nl'RA TION 

MASS MASS MASS CONCENTRATION MASS 

GC/MS FRACTION· VOLATILE COMPOUNDS(CMIDIW<Q 

2ZV Methylene X - - - - - - - mg/L kg/d - - -Chlondo '7~2l 

2JV 1,1,2,2· 
ITc:trachloroeilime X - - - - - - - mg/L kw'd - - r-

lf79.34-51 

24V.Tetrachloroethylcnc X - - - - - - - mg/L kg/d .. - .. 
1<127-18-4\ 

2jV, Toluene X - - - - - - - mafl.. kg/d - - -
lf!OS-88-Jl 

u;v 1,2-Trms-
Dichlorocthylcnc X - - - - - - - ms/L kg/d - - -

l<IS6-60-51 

127V I, I, 1 • Tochloroethme X - - - - - - - mg/L kg/d - - r-

lm.ss-61 

28V I , 1,2-Trlchloroetlanc X - - .. - - - - mg/L kg/d - - -
l/79.00..Sl 

29V Tnchloroethy!CIIC X - - - - - - - mg/L ka/d - - -
f79.0l-6l 

JOY Tncblorollooromcthane X - - - - - - - ms,'L kg/d - - -
1175-69-,!l 

31V Vmyl Cl,londc X - - - - - - - mg/L ke/d - - -
1f7.S-0l-4l 

GC/MS FRACTION • ACID COMPOUNDS 

I A 2-Chloropbenol 
1'95-57-81 

X - - - - - .. .. mg/L kg/d - - -
2A 2.4-Dkblorophonol X - - .. - - - - mg/L k&fd - - -
I, I 20-8J..2l 

IJA 2,4-Dtmelhylphenol 
1'10S-67-9l 

X - - - - - - - mg/L ki/d - - -
14A 4,6--Dlllltro-OCrcsol X - - - - - - - ms,'L k&'d - - -

534-52-1 l 

SA 2,4-O1111tr0pheool X - - - - - - - mll>'L kw'd - - -
1'51-28-5) 

6A 2-Nllrophcnol X - - - - - - - mg/L l<Wd - - -
88-75-5) 

17 A 4-Nrtrophc:nol X - - - - -
100-02-7) 

- - ~ qld - - -
8A P-ChlonrMCrcsol X - - - - - - - mg/L kg/d - - -
159-50-71 

9A Pmtachlorophcnol X - - - - -
(81-86-S 

- - ma,'L ke/d - - -
10A. Phenol X - - - - -
(108-9.S-2) 

- - mjlL k&/d - - -

11 A 2,4,6--Trlchlorophcnol 
X - - - - - .. - mg/L ks'd - - -(88-0S-21 

EPA Form JSID-2C (8-90) PAOE\'.-5 



OUTFALL NO. 110 
CONTINUHD FROM PA(ll'-'<. 5 ~ ---.. 

2 MARK'X' 3.EFFLUENT 4. UNITS (specrJy If blank) 5 INTAKE (op. 

I. Polhllant and CAS NO. (If a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c LV!'IG TERM A VO VALUE(if a LONG TERM AVG. 

b C (if avar/ahle) ,r,w/a~le) d No OP 
n VALUE avat!M>ie) o. Tmbna Belle-,,od Bclmed CONCllNTilA Tl b MASS 

b NO.OP 
llequlrod 

PreR1ll Ahl<DI (I) (2) (I) (I) (2) ANALYSES 
ON (I) (2) ANALYSl!S 

CONCEmllATION MASS CONCENIRA TION 
(2) MASS 

CONCENTRATION MASS CONCENTRATION MASS 

GC/MS FRACTION - BASE/NEI.ITRAL COMPOUNDS 
I B Aceiapl,thonc (83-32-9) X - - -- - - -- - mg/L kjld - - -
2B Accnapbtylene (208-96-8) X - - -- - - - - mg/L kafd - - --
3B. Anlhracm>o (120-12-7) X - - - - - - -- mg/L kg/d - - -
4B Bcnzidmc (92-87-5) X - - - - - - - mg/L kwd - - -
5B Bcnzo ( a) Anthraccna 

X - - - -- - - - mall- kg/d -- - -56-55-3) 

6B. Bonzo (a) Pyranc 
X -- - .. - - - - mall- kg/d - - -(50-32-8) 

7B 3,4-Bemofluoranthcne 
X mg/L kil/d -(205-99-2) - - - - - -- - - -

BB Benzo (glu) Perylonc 

(191-24-2) X - - - - - - - mall- kg/d - - -
9B Benzo {k) Fluormthenc (207-

X - - - - - - - mg/L kg/d - - -ioB-9) 

I OB. B11 (2-Cbloroelhoxy) 

Mctbono (111-91- X - - - - - - - mg/L kg/d - - -
I) 

I 1B B11 (2-0uoroelhyl) Ether 
(I I 1-44-4) X - - - - - - - mall- kg/d - - -
128. B1J (2-Cblorouopropyl) 

X - - mg/L kg/d - - -Etbcr ( I 02-So- I) - - - - -
I 3B Bis (2-Elhylhcxyl) Ph!halatc 

X - - - - - - - mjl/L ks/d - - -(117-81-7) 

14B ◄-BromopbenylPhenyl Ether 
X (101-55-3) - - - - - -- - mg/L kg/d - - -

I 5B Butyl Benzyl Ph!halatc (85-
X ·- - - - -- - - mall- kg/d - - -68-7) 

I 6B 2-Chlorooapbthalcnc (91-58-
X mg/L kg/d - -7) - - - - -- - - -

I 7B 4-Chlorophenyl Phony! EIJ,er 

(7005-72-3) X - - - - - - - mg/L kg/d - - '-

188 Clvysene(218-0l-9) 
X - - - - - - - mlVL kg.Id - - -

I 9B D1bonzo ( a.h) Anlhraccoc 
(53-70-3) X - - - - - - - mg/L kafd - - -
20B I ,2-Dichlorobenzeno (95-50-
I) X - - - - - - - m11/L kg/d - - -
21B l ,J.D1-cl!Joroben:z (541-

X - - mg/L kg/d - - -73-1) - - - - -
EPA Form 35l0-2C (8-90) PAGE V-6 



CONTINUED FROM PA~-6 -. OUTFALL NO 110 -, 
2.MARK'X' 3 EFFLUENT 4, UNITS (6/J=fi.• if blank) S INTAKE (opl, 

I. Pollutant end CAS NO. (If a MAXIMUM DAY VALUE b. MAXIMUM 30 DAY VALUE t,,...,uNG TERM AVG.VALUE a. LUNG TERM A VO 
b 

0 Bell......! (I/ aw1tloble ) (If {1\'Qlfabl,) d No OF 
a VALtn b, NO OF a,,a,/abl,) I Tes11oa 

BelllVOd CONCENfRA b MASS 
Reqt,i,wd Abocnl (2) (I) (2) (2) ANALYSES (I) (2) ANALYSES 

Pr-...ut (I) CONCENTRA TJON 
MASS CONCENTRA no:-i MASS 

(I) CONCl!N11lA l!ON MASS 
TION 

CONCENTRATION MASS 

OC/MS FRACTION • BASE/NEUTRAL COMPOUNDS (conturued) 

22B 1,-4-Dlchloroben=c ( I 06- X - .. - - - - - mJIIL kg/d - - -
46-71 
23B 3,J-D1chlorobeuzidffl, (91-

lqi{d 94-1) X .. - - - - - - mJIIL - - -

24B Diediyt Pbthalttc (84-66- X - - - - - - - mg/L ksfd - - -
2\ 
25B Duncthyl Phtlwllc ( 13 I • 

X - - - - - - - mg/L kg/d - - -
II 1-3\ 
26B DI-N-Butyl Ph!hala!c (84-

mg/L ksfd 74-2) X - .. - - - .. - - - -

27B 2.4-o...trotoluenc ( 121-14-
X mg/L kg/d 2) - - - - - - - - - -

28B 2.6-Dmnotoluenc (606-20 
X mg/L kg/d 

2) - - - - - - - - - -
29B D1-N-Octyl Phthal11e ( 117 

X mg/L kg/d -114-0) - - - - - - - - -
JOB 1,2-D,phenylhydrazm (as 

X - - - - - - - mg/L kg/d - - t-
· )(l??-M-7) 

31 B f1ll0rllllheoe (206-44-0) X - - - - - - - mg/L kg/d - - -
32B f1 uoomc (86-73-7) X - - - - - - - mu/L kg/d .. - -
33B Hexaohkrobenzcnc ( 11 8-

X - - - .. - - - mg/L kg/d - - -7,4-1) 

J.4B Hoxachlorobuladicne (87• 
X - - - - - - - mllfl, qld - - -lhl>.11 

35B 

He:uchlorocyclopentadiene (77- X - - - - - - - mg/L kg/d - - -
47-4) 

368 Ho.achloroethmc (67-72- X - - - - - - - milfl, "8/d - - -
37B. lodeno (J,2,3-cd) Pyrme 

X - - - - - m9'L kg/d - - -(193-39-5) - -

388 lsophorono (78-59-1) X - - - - - - - mafL kg/d - - -
39B NaphthaleM (91-20-3) X - - .. - .. - - mafL ka/d - - -
f40B N1trobcnzmo (98-9j..3) X - - - - - - - ma/L kg/d - - -
41 B N-Nllrosodmethylam!no 

X mg/L ka/d (62-7'-9) - - - - - - - - - -

42B N-Nrtrosod1· N-
mg/L kg/d Propylmnme (62Ia7) X - - .. - - - - - .. -

EPA Form 3510-2C (8-90) PAGEV-7 



CONTINUED FROM PJ,J>-V-7 
OIJTFALL NO. 110 ----.. ~ \ 

2.MARK'X' 3.EFFLUENf 4 UNITS (:rpeafy if blank) 5.INfAK.. 'tonal) 

1. Pollutant and CAS NO. (If b. a. MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE a-LONG TERM A VO. VALUE a LOm.rTERMAVO. 

a Testing c. Bchevcd (l(mw/uble) (if aro1/abfe) d No OF 
a 

VALUE b NO OF avai/al,/e) Believed CONCllNTRA b MASS 
Reqwrcd 

Prcsatt 
Absent (I) (2) (I) (:2) (I) (2) ANALYSES 

TION (I) (2) ANALYSES 

CONCENTRATION MASS CONCmITRA TION MASS CONCllNTRA TION MASS CONCENTilA TION MASS 

OC/MS FRACTION - BASE/NEITTRAL COMPOUNDS (cootmued) 

43B N-
Nitrosodlphenylamlnc X - -- - - - - - mg/L kgld - - -
(86-30-6) 

4--1B. Pheoanthrmc X - - - - -- - - mg/I.. kg/d - - -
!(85--01-8) 

45B Pyrene X -- - - - - - - mg/L kKfd - - --
1(129-00-0 

46B 1,2,4-Tnchlorobenzene X - - - - - - - mg,1. kg/d - - -
1(120-82-1) 

GC/MS FRACTION - PESTICIDES 
IP.Aldnn 

X mg/L kg/d (309-00-2) - - - - - - - - - -
2P a-BHC 

X mg/L kg/d (319-84-6) - - - - - - - - - -
3P fl-BHC 

X - - - - - - - mg/1. kg/d - - -/319-8:5-7) 
4P. y-BHC 

X - - - - - - - mg,1. ki:,ld - - -(58-89-9) 
5P.~BHC 

X - - - - - - - mg/L kg/d /319-86-8) - - --
6P Chlordane X - - - -- -
(57-74-9) 

- - mg/1. kg/d - - -
7P 4,4'-DDT 

X mg/1. kg/d /50-29-3) - - - - - - -- - - -
SP. 4,4'-DDE 

X mg/1. kg/d (72-5:5-9) - - - - - - - - - -
9P. 4,4'-DDD 

X mg/L kg/d (72-54-8) - - - - - - - -- -- -
IOP Dtddnn 

X mg/1. kg/d (60-57-1) - - - - - - - - - -
I IP a-Enosulfim 

X mg/L kg/d 115-29-7) - - - - - - -- - - -
12P Jl-Endosulfim 

X - - - - - - - mg/L kg/d - - -(IJS-29-7) 
13P F.ndosulfan 
Sulfate X - - - - - - - mg/L kg/d - - -
'1031--07-8) 
14P Endnn 

X mg/L kg/d 1<72-20-8 - - - - - -- - - - -
Aldehyde X -- - - - - - - mg/1. kg/d - - -
l/7421-93-4! 
16P Heptachlor 

X - - mg/1. kg/d - - -1176-44-8 - - - - -
EPA Form 3510-2C (S-90) PAGEV-8 



I 
OUTFALL NO llO 

I ,-. 
EPA ID. NUMBER(copy from Item 1 of Form 1) I ------..,891114 \ 

CONTINUED FROM P, ,~ 
2.MARK'X' 3 EFFLUENT 4 UNITS (iwcrfv if blank) 5. INTAKE (OlJlional) 

I. Pollutant and 
a. MAXIMUM DAY VALUE 

b. MAXIMUM 30 DAY VALUE (ef c. LONG TERM AVG VALUE(/[ 
a.LONG1ERMAVG. VALUE CASNO.(lf a Tcstmg 

b. C 
avarlable) available) d No OF 

a 
b NO OF 

Behaved Bcllcr,od CONCENTRA b.MASS m-allablo) Reqwred 
Present Absent (I) (2) (2) 

(I) CONCENTRA TIO~ 
(2) ANALYSES 

TION (I) (2) ANALYSES 

CONCENTRATION MASS 
(I) CONCENTRATION 

MASS MASS CONCENTRATION MASS 

OCIMS FRAcnON • PESTICIDES (wntlnued) 
17P. Hcptachlor 
Epo.-.1dc X - - - - - - - mg/L kg/d - - -
lrt024-57-3l 
I SP PCB-1242 

X mg/L kgld 
1153469-21-9) - - - - - - - - - -
19P PCB-1254 

X mg.IL kg/d 
1(11097-69-1\ - - - - - - - - - -
20P PCB-1221 

X mg/L kgld 1(11104-28-2) - - - - - - - - - -
21P. PCB-1232 

X mg.IL kg/d 
101131-16-5) - - - - - - - - - -
22P. PCB-1248 

X mg/L kg/d 
I (126 72-29-6) - - - - -- - - - - -
23P. PCB-1260 

X mglL kgfd lo 1096-82-Sl - - - - - - .. - - -
24P PC'B-1016 

X mi/I- kgld 
1(12674-11-2) - - - - - - - - - -
25P. Too.aphenc 

X - - - - - - - mg/L kgld - - -1(8001-35-2) 

EPA Form 3510-2C (8-90) Paje V-9 



PLEASE PRINT OR,.,.._~ IN THE UNSHADED AREAS ONLY You may report some or all of this information 
on separate sheet., ( 115 wne format) instead of completing these pages 
SEE INSTRUCTIONS 

EPA I D NUMBER ( copy from Item I of Form I) 
110001891114 

r- --, OUTFALL NO I 12 

V INTAKE AND EFFLUENT CHARACfERISTICS continued from e 3 of Form 2·C I I 

I - - - - : 

PART A-You must provide the =ulls ofat least one ane.lyi;is for every pollulllnt in this table. Complete one table for each outfall See mstructions for add1tJ011Bl deta1ls 

I. Pollutant 

a Biological Oxygen Demand (BOD) 

b Chermcal Oxygen Demand (COD) 

c Total Organic Carbon (fOC) 

d Total Suspended Solids (TSS) 

e Ammonia (a.r N) 

f Flow 

g Temperature (winter) 

h. Temperature (nonmer) 

I pH 

a MAXIMUM DAY VALUE 

(!) 
CONCENTRATION 

< I 0 

VALUE 
0 2592 

VALUE 

VALUE 

(2) 
MASS 

< 216 

2. EFFLUENT 
b. MAXIMUM 30 DAY VALUE 

(/faraf/abl~) 

(I) (2) 
CONCEITTRATION MASS 

VALUE 

VALUE 

VALUE 

MrNIMUM 
65 

MAXIMUM MINIMUM 
1.5 

MAXIMUM 

c. LONG TERM A VG. VALUE 
(lfara,Jale) 

(I) 
CONCl'JIITRATION 

< 1.0 

VALUE 
0 1872 

VALUE 

VALUE 

(2) 
~!ASS 

< I 56 

,-----, 
I 

' ' ,_ - - - - -

3. UNITS (specify if bla11k) 

d No. OF a 
ANALYSES CONCI:NraATION 

b MASS 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

3 mg/L kg/d 

mg/L kg/d 

3 
MOD 

•c 

•c 

3 STANDARD UNITS 

4. INTAKE (optional) 

a LONG TERM A VO VALUE 

(I) 
CONCENrRA TION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

b.NO OF 
ANALYSES 

---------, 
! ......... ·-·-· _J 

PART B- Marie "X" in column 2-11 for each pollutant you know or hnve reason to believe is present Mark uX'' in column 2·b for cnch pollutant you believe to be absent If you mark column 2a fbr any pollulllnt which is limited either directly, or 
mdrrcctly but expressly, in an cffiuent limitations guideline, you must provide tho results ofat least ono nnaiys1s for that poliulllnt For other pollutnnt., for which you mnrk column 2a, you must provide qunntitative dntn or an oxphmatlon of their 
presence in your discharge. Complete one table for each outfall. Sec tho instructions for 11dd1tlolllll dctaiis und requirements. 

I. Pollutant nnd 
CAS NO. (If 
al'al!ab/e) 

n Bromide 
24959-67·9 

b Chlorine. Totnl 
Residual 

c Color 

d. Fccnl Coliform 

c Fluondc 
16984-48•8 

f Nnratc • Nitrite 
asN 

2.MARK'X' 3.EFFLUENT 4. UNITS (specify If blank) 
b 8 MAJ\.1MUM DA y VALUE b MAXIMUM 30 DAY VALUE (1/ a. LONG TERM A VO. VALUE (1f 

Bell~ a. Bcllcvcdt-------"T'"""----+----m-a_,la_bl ... •.._ _______ _,;;avol-'-lal"""o+------1 d No. OP a. 
Present Absent (I) (2) (I) (2) (l) (2) ANALYSES CONCENTRATION 

CONCENTRATION MASS CONCENTRATION MASS CONCEITTRATION MASS 

b MASS 

X mg/1. kg/d 

X mg/L kg/d 

X NTU 

X COUI0Oml 

X mg/L kg/d 

X mg/L kg/d 

EPA Form 3510-2C (8·90) Page v.1 

S. INT AKE (optional) 

a LONG TERM AVG VALUE 

(I) 
CONCENTRATION 

(2) 

MASS 

b NO.OF 
ANALYSES 



OUTFALL NO I 12 
-~ ITEM V-B CONTINUE..--- .---.. -

MARK'X' 3.EFFLUENT 4 UNITS (JtPeeify If h/ank) 5. INTAKE (optlona1, 

b MAXIMUM30DAYVALUE c LONG TCRM A VO VALUE d No OF 
a 

I. Pollnlmlt llod C AS b a MAXIMUM DAY VALUE CONCENTRA b MASS a LONGTERM AVG VALUE a. ( rf arrrllahl• ) (f/,m,ilrJ/JI•) ANALYSES b NO OF NO (If ava/Jahle) BclJoved Believed 110N 
Prmmt Absent (I) (I) (I) (I) (2) ANALYSES 

CONCHNTRA TION 
(2) MASS 

CONCENTRATION 
(2) MASS 

CONCENTRATION 
(2)MASS 

CONCI!NTRA TION MASS 

GC/MS FRACTION 

g Nitrogen, Total 
IONAn1c (as N) 

X - - - - -- - - mg/L Lcgld - - -

h Oil&.Grcuo 
X 13 0 28 10 - - 43 6 713 3 mg/L kg/d - - -

f Phoiphorns (as P), X - - - - -
Total (7723-14-0) 

- - mg/L kg/d - - -

Ii. Radioactivity 

()) Alpha X - - - - - - - pCul. - - - -

(2) Beta X - - .. - - - - pCul. - - .. -

(3) Radium, Total X - - - - - - - pC,/L - - - -

( 4) Radium 226, Total X - - - - - - - pCul. - - - .. 

k Sulfate (a, SO,) 
X - - - - - - - mg/L kg/d - - -(14808-79-8) 

I Sulfide (as .S, X - - - - - - - mg/L kg/d - - -
m Sulfite (a., SO,) 

X - - - - - - - mg/L kg/d - - -(14265-45-3) 

D Surftictaots X - - - - - - - mg/L kg/d - - -
o Almnlnmn, Total 

X - - - - - - - mg/L kg/d - - -(7429-90-5) 

p Barium Total 
X .. - - - - - .. mg/L ki"d - - -(7440-39-3) 

q Boroo, Total (7440-
X - - - - - - .. mg/L kg/d - .. -42-8) 

r Cobalt, Total (7440-
X - - - - - - - mg/L kg/d - - -48-4) 

s Iroo. Total (7439-
X mg/L kg/d 

89-6) - - - - - - - - - -
t MagnCRum, 

X - - - - - - - mg/L kg/d - - -Total (7439-95-4) 

n Molybdcnmo, 
X .. - - - -- - - mg/L kg/d -- - -Total (7439-98--7) 

V Manganese, 
X .. - - - - - - mg/L kg/d - - .. 

Total (7439-96-5) 

w. Tin, Total (74-40-
X - - - - - .. mg/L kg/d - .. -31-5) -

X Titanium. 
X mg/L kg/d -Total (7440-32--6) - - - - - - - - -

EPA Form 3510-2C (8-90) PagcV-2 



COITTINUED FROM PA' 

I crn I u nvMoc.z\ \I.Up)' m,m ucm I or ro,m 11 

-
PART C - lr)'Oll an• prla■ry Jodi.Im)' ■ lld lkls eutl'■IJ cout■ lm prac,ss wormvalff, refer to T•ble lc-2 I• the lmtnrctloa, to dct.,..Ju wlllcb or Ilic GCIMS r...- YN annt tut ror. Mari< "X" la columa 2-• for ■II nd, GCiMS fradlom 111 ■1 apply lo,.... loodatry nd ror 
ALL toxic actab, cyanides, ud total pheooh. If yo,, ■re aot r,qured lo aark columa 2-il (ICCOl1dary ladu1ries, D<>aprocas wutcwater oodf 11111, ud IIOlll'Cqlllred GC/MS f l'JldJ011J), n■rk "X" bl colur■.n 2-b ror eacll polit,lnl you know or b..,. rcuoa lo btlltve Q pr-. Mui< 
"JC" ID cola11■ l-c for CllCh pollutant you bdlcn ll ■blmt. If )'011 aark colama 2■ for nay palntaat, yo,, .,DI provide Ibo rau!IJ o( al I tat .,.. lllWylh for lh•I poll■tuL If )'9• m■rk COWDD lb for ■ay pollal■ at, you mmt pronde Ike raulb of al leul ..,. aa.al)'S1I ror 111111 
pollutant .r,..,.. Jmow or bln'e re,,100 lo bdllv,, It wBI be dlJdilll'JCd ill ce11a111ntlom or 10 ppb or greater. If yo■ mark col■mn lb ror acnlebo, ouyloullrie, 2,4 dlnltrepl,eaol, or l-mdhyl-4, 6 dlllitropbfflOI, you mat pr■vlde 1b1 renlll or 01 le1ul o■ e ■olllym for each or 11,.,. 
pollutant, wlok~ yo■ kffw or have l'OJOO lo bdieYt WI you dlocbarge II canc,alnllinl ef' Ito ppb 01' Jl""W', Otllmrist, r■r pellat■ ab ror ffllid, yoa l■Jlrk co1-n lb, yotll mUII eld,er 111ball ■t !tut ... IIW)'JII er brltlly dutrlbt the ......... tbt poll,,tant ll upeckd le be .. Noce lltat tltut ■re 7 ,_,.. to 11111 D<lrt: ,,_ .....i.w OKh aref'ull,. r.-ni.ie ON table (lll 7 .......,, for e■ ch ....,,..n See lrutradlou ror llddltlom.J dtlolb and 

Part C. 

2. MARK 'X' 3.EFFLUENT 4 UNITS 5. INTAKE (uptwnal) 

11. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG TERM A VG. 

I . Polllllml and CAS NO. b (r/ awn/able) (if awrilablc) VALUE 
a. TIOIJng 

C 
d No. OF ~ b.NO.OF ((fam,labk) Believed &ltevcd CONcmrn. b.MASS R.oqulred Prescol Aboen! (I) (I) (2) ANALYSES 

ATION (I) (2) ANALYSES 
( I) CONCJENTRATION (2)MASS 

CONCENTRATION 
(2JMASS CONCEmRA TION MASS CONCEN1RATION MASS 

METALS, CYANIDE, AND TOT AL PHENOLS 

IM Antimony, Tot■! X - - - - - - - mg/L kg/d - - -(7 4-40-36--0) 

2M Arsmue, Tolal X -- - - - .. - - mg/L kg/d - - -
(7Wl-38-2 

3M Beryll 11.an, Tol81 X - - - - - - - mg/L kg/d - -- -
(7440-4 I -7) 

4M Cadmtum, Tot■! X - - - - - - - mg/L kg/d - - -
(7440-43-9) 

5M Chrom1U1!1, X - - - - - - - mg/L kg/d - - -
Total (7440-,47-3) 

6M Copper, Total X - - - - - - - mg/L kg/d - - -
(7«o-50-8) 

7M Lead, Total X - - - - - - - mg/L kg/d - -- -
(7439-92-1) 

SM McrCUI)', Total X - - - - - - - mg/L kg/d -- - -
(7439-97-6) 

9M Nickel, Total X - - - - - - - mg/L kg/d - - -
(7440-02-0) 

I OM Sclenlurn. X - - - -· - - - mg/L kg/d - - -
Total (7782-49-2) 

I IM Silver, Total X - - - - - - - mg/L kg/d - - -
(7440-22-4 

I 2M Titoll rum, X - - - - - - - mg/L kg/d - - -
!Total (7"40-28-0) 

I 3M Zmo, Total X - - - - .. - - mg/L kg/d - - -
(7~) 

14M. Cy■rudo, X - - - -· - - - mg/L kg/d - - -
Tot■l (57-12-5) 

ISM Phenol1, X - - - - - - - mg/L kg/d -- - --
Total 

DIOXIN 

2,3,7.8- I DESCRIBE RES UL TS -
Tott■chlorodibenzo.P X 
Dioxm (1764-01-6) 

EPA Fonn 3SJ0-2C (8-90) PAGEY-3 



OUTFALL NO. 112 --., CONTINUED FROM PA''"W-3 --. 
2. MARK 'X' 3.EFFLU 4 UNITS ( specify ff blanlc) 5. INf1 Jplional) 

b MAXIMUM30DAY c. LONG 1ERM A VO. VALUE a. LONG TERM A VG. 
l Pollllleol Bild CAS NO. (lJ LM!J{IMUMDAYVALUE 

VALUE (,/available) (rfavailahle) a VALUE 
a. Testma b Believed 0. Bel·-·-" d No OF b.NO OF aw,1/ablt) 

ANALYSES 
CONCENTRA b MASS (I) ANALYSES Rcqmrad Present Ab=t (2) (I) (2) (I) (2) (2) (I) CONCEITTRATION TION CONCENTRAT 

MASS CONCENTRATION MASS CONCENTRATION MASS ION MASS 

GC/MSFRACTION-VOLATILECOMPOUNDS 
IV Acroleln X - - - - - - - mgfL kg/d - - -1(107-02-8) 

2V. Acrylomtnle X - - - - - - - mg/L kgld - - -
1'107-13-ll 

3V Beazene X - - - - - - - mg/L kg/d - - -
lm-43-21 

4V. Bis (Cblorometbyl) Not Reqa!red NOi Rcqwred Nol Rcqwrod 
Ether I 542-88-1 l 

SY. Bromofonn X - - - - -
75-25-21 

- - mg/L kg/d - - -
6V. Carbon 
Tetrachloride X - - - - - - - mg/L kg/d - - -
(S6-23-!!l 

7V. Chlorobcnzooo X - - - - - - - mg/L J..g/d - - -
(108-90-7) 

av Chlorodlbranomethanc X - - - - - - - mg/L kgid - - -
1(124-48-ll 

9V. Chloroethane X - - - - - - - mg/L ka/d - - -
1175-00-31 
IOV 2-\.. ., myl 
Elbcr X - - - - -- - - mg/L kg/d - - -
I r!10-75-81 

II V. Ch lorofonn X - - - - - - - mg/L kg/d - - -
1167-66-3) 
12V Dlchlorobromometbane 

X - - - - - mg/L J..g/d - - -1(75-27-41 - -
13V. Dtchlarodtfloorometbane 

NotReqwred NotRcqwred NotReqwred lr7S-71-8l 
14 V. I, 1-Dtchloroetbane 

X - - - - - - - mg/L kg/d - - -lf7S-34-3l 
I !!Y 1.2-Dtchlorodhane 

X - - - - - - - mg/L kg/d -- - -1()07-06-21 
16V. I, 1-Dlcltlorocthyleoc 

X - - - - - - - mg/L kg/d - - -1(75-35-41 

I 7V. 1,2-Dichloropropane X -1178-87-5) 
- - -- - - - mg/L kg/d - - -

I BY. 1,3-Dtchloropropylcne X - - - - -
11542-75-6) 

- - mg/L kg/d - - -

19V. Etbylb enzene X - - - - - - - mg/L kg/d - - -
1(100-41-41 

20V. Methyl X - - - - - - - mg/L kll/'d .. - -
Bromide 174-83-9) 

21V. Methyl X - .. - - - - - mg/L kg/d - - -
Chlondc (7<4-87-3) 
EPA Form 3510-2C (8-90) PAGEY-4 



OUTFALL NO 112 ----., CONTINUED FROM PA0-:--4 -----., 
2 MARK 'X' 3.EFFLUENT 4 UNITS (spcc,fyifb/ank) S. INTAKE (r. /) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONG 1 ERM A VO. VALUE(( a. LONG TERM A VO. 

I. Pollutan! end CAS NO. (if 
a TIISluJ& 

b. C (tfaWJila/>le) available) 
cl. No OF 

a VALUE 
b NO Of' mmfahk) Believed Behoved CONCEN"JRA b MASS Requlrod Prcseat Absent (2) (2) (l) ANALYSES 

TJON (I) (2) ANALYSES 
(I) CONCENlRATION 

MASS 
(I) CONCENTilA TION 

MASS 
(I) CONCENTRATION 

MASS CONCl!NTRA TION MASS 

GC/MS FR.ACTION - VOLATILE COMPOUNDS(cantlmted) 

nv Methylene X - - - - - - - ma/L kafd - .. -ChJondo 175-09-21 

23V I, 1.2.2-
ITctnchloroethano X - .. - - - - - ma/L kg/d - - -
1179-34-51 

24V T ctrachloroetby lone X -- - - - - - .. mg/L kg/d - - -
11127-18-41 

25V Toluene X - - -- - - - - mg/L kg/d - - -
Ill 08-88-Jl 

WI 1.2-Trms-
Dtchloroethylcne X -- - - - - - .. mg/L k!V'd - - -
111~51 

27V. 1.1, 1-Tnchloroethane X - - - - -
1171-35-61 

- - mg/1. ki"d - - -

28V I, 1.2-Tnchloroclrulne X - - - - - - - mafL ltwd - - -
lf79-00-5 l 

29V Tnchloroethylcno X - - - - - - - mg/L kg/d - - -
1179-0l-61 

30V Tnchlorofiuoromcthooc X - - - - - - - mg/L kg/d - - ~ 

1175-69-41 

31V Vmyl Chlonde 
lm-01--11 

X - - - - - - - mg/L kw'd - - ~ 

GC/MS FRACTION - ACID COMPOUNDS 

I A 2-Chloropheool X - - - - - - - mwL ki"d - - -
1193-37-81 

2A 2,4-Dichlorophenol X - - - - - - - mg/L kg/d .. - -
11120-83-21 

JA 2,4-Duoetbylphonol 
lnos.67-91 

X - - - - -- - - mg/L kgld - - -
14A 4,6-Dirutro-OCrcsol X - - - - - - - ma/L ki/d - - -1'53,4..32-11 

5A 2,4-Dmltropheool X - - - - - - - mg/L kg/d - - -1'31-28-51 

6A 2-Nrtropheool X - - - - - - - mg/L ksfd - - ,_ 
88-75-51 

7 A 4-Nurophenol X - -- - - -
100-02-7) 

- - ma/L kgld .. - -

SA P-Oiloro-MCresol X - - - - - -- - mg/L kgld - -- -
1159-50-71 

9A Pen!achloropbenol X - - - - - - - mg/L ki"d - - -
1187-86-3 

IOA Phenol X - - - - - - - mg/L ki"d - - -
11108-95-21 
I IA 2,4,6-Tncblorophenol 

X - - - - - - - mg/L Qld - - -1188-05-21 

EPA Form 3Sl~2C (8-90) PAOEV-S 



CONTINUED FROM PAGJ:-Lt..1 
OUTFAUNO 112 

------ -' 2 MARK'X' 3.EFFLUENT 4 UNITS (specify if blank) 5. IN fAKE (upi 

I Pollwnt ond CAS NO (If a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LUNG TERM A VG. V ALUE(if a. LONG TERM A VO 

b C, (r[ai,ai/a/,/~) avauab/a) a VALUE 
svmlablc) • Testing BclJoved Believed 

d No 01' 
CONC£NTRA TI b.MASS 

b NO OF 
Rcqulrad 

Present Ab!ffl! (I) (21 (I) (I) (2) ANALYSES 
ON (I) (2) ANALYSES 

CONCBNTRATION MASS CONCENTRATION 
(2) MASS 

CONCENTRATION MASS CONCENTRATION MASS 

OC/MS FRACTION - BASWEI.J1RAL COMPOUNDS 

1B Aoenaphthcne(SJ-32-9) X - - - - - - - mg/L kg/d - - --
2B Acenaphtyleno (208-96-8) X - - - - - - - m&fl, kgld - - -
3B Aothracme (120-12-7) X - - - - - - - mg/L kg/d - - -
4B Benudtnc (92-87-5) X - - - - - - - mg/L kg/d - - -
5B Benzo (a) Anthraoene 

X - - - - - - - mg/L kgld - - -(56-55-3) 

6B Banzo (a) Pyrcnc 
X - - - - - - - mg/L kgld - -(S0-32-8) -

7B 3,+Benzoiloorand,c 
X m&fL 4/d (20.5-99-2) - - - - - - - -- - -

8B Benzo (glu) Petylenc 
(191-24-2) X - - - - - - -- m&fl, lqpd - -- -
9B Bemo (k) Fluoramlene (207-

X - - - - - mg/L kg/d - - -08-9) - -
108 B11 (2-Chloroothoxy) 

Mcthmo (111-91- X - - - - - - - mg/L kgld - - -
1) 

1 IB B11 (2-0tloroethyl) Ether 
(111-#-4) X - - - -- - - - mg/L kw°d - - -
128. B11 (2-0tlocouopropyl) 

X ms/L kg/d Ether (102-80-1) - - -- - - - - - - --
I 3B Bu (2-Ethylhcxy I) Phthalme 

X - - - - - - - mg/I.. kgld - - -(117-81-7) 

14B 4-Bmmophenyll'bcnyl Ether 
X mg/L kg/d (101-5.5-3) - - - - - - - - - -

I SB Baty I Bmzyl Phlhalata (85-
X - - - - - - - mg/L ki"d - - -

68-7) 

168 2~eno (91-58-
X m&fl, kg/d 7) - - - -- - - - - - -

178 4-Cblorophcnyl Phenyl Ether 
(7005--72-3) X - - -- - - - - mi"L ksfd - - -
18B Cirry3ene (218-01-9) 

X - - - - - - - m&fl, kKfd - - I-

19B Dlbenzo (a,h) Antluacaoe 
{53-70-3) X - - - - - - - mi"L kg.Id - - -
:IDB 1.2-Drchlorobenune (95-50-

I) X - - - -- - - - mg/L ka/d - - -
2 IB 1.3-Di-dllorobenzcna (541-

X mg/L kg/d 
73-1) - - - - - - - - - -
EPA Focm 3510-2C (8-90) PAGE V..fJ 



CONTINUED FROM PAG"-'-' 6 
OUTFALL NO 112 -............ -2. MARK 'X' 3.EFFLUENT 4. UNITS (specify if blank) S. INTAKE (opll 

I. Pollutant and C AS NO (TJ a MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE c LUNG TERM AVG. VALUE a. LONG fERM A VO. 

I Tcsuna b. 
C BelJ~ (If awnlabl•) (1fm'r1J/abl:J d No OF 

a VALJn: b NO OF awnlabJ•) Bolleved CONCENTRA b MASS 
Roq.=d 

Present 
Abacnt (2) (I) (2) (2) ANALYSBS 

TION (I) (2) ANALYSES 
(1) CONCENTRATION 

MASS CONCHNTRATION MASS 
(I) CONCENTRATION 

MASS CONCENI1lA TION MASS 

GC/MS FRACTION - BASE/NEUTRAL COMPOUNDS (coatmaed) 

22B I ,o(..DJCblorobenuno ( I 06-
X - - - - - - - mg/L kg/d - - -WC.Tl 

23B 3,3-D,chJoroocrmdma (91-
94-1) X - - - - - - - mi/L ks,'d - - -
248 Diethyl Phtbalatc (8-4-66- X - - - - - - - mg/L kg/d - - -121 
25B Dnnethyl Phtluiloce ( 131 - X - - - - - - - mg/L kg/d - - -
11-31 
26B DI-N-Butyl PhthoJate (84-
74-2) X - -- - - - - - mg/L kg/d - - -
27B 2.4-Dmrtrotoluenc ( 121-14 

X 111g/L kg.Id 2) 
.. - - - - - .. - - -

2!1B 2.6-Dnutrotolucne (606-20 
X mg/L kg/d 2) - - - - - - - - - -

29B Dl-N-Octyl Phthalato ( 11 7-
X mg/L kg/d 8-4-0) - - - - - - - - - -

!JOB 1,2-Dlphenylhydraz!nc (at 
X - - - - - - - mg/L kj/d - .. -

' -- -- 11122-66-7) 
31 B Fluorantbeno (206-44-0) X - - - - - - - mg/L kg.Id - - -
328 Fluorene (86-73-7) X - - - - - - - mg/L kg/d - - -
33B. Hoxachlorobcnzonc (118-

X - - - - - - .. mg/L kg/d - - -74-ll 
J.4B H ~ (87-

X - - - - .. - - mg/L kg/d - - -6&-31 
35B 
H cxachlorocydopcotad,ene (77 - X - - - - - - - mg/L kg/d - - -
147-4) 
36B Hcxachloroelhane (67-72- X - - - - - - - mg/L kg/d - - ~ 

37B. Indeno (1,1,J-cd) Pyreno 
X - - - - mi/L kg/d - .. -(193-39-S) - - -

iJ BB Iaophorooe (78-59-1 ) X - - - - - - - mg/L kg/d - - -
39B Naphthalene (91-20-3) X - .. - - - - - mg/L kg/d - - -
40B Nltrobenzenc (98-9S-3) X - - - - - - - mg/L kg/d - - -
4 IB N-N1trosodmlGthy11111me 

X mg/L kg/d (62-7S-9) - - - - - - - - - -
428 N-Nltrosodi- N-

mg/L kg/d Propylem1no (621-64-7) X - - - .. .. - - - - --
EPA FDllll 3S10-2C (8-90) PAGEV-7 



CONTINUED FROM PA,=..y.7 -.., OlJTFALL NO 112 ----, 
2.MARK'X' 3.EFFLUENT 4. UNITS (Jpec/Jy if blank) 5 JNTAK.l 011al) 

I. Pollutant and CAS NO. (If b. a MAXIMUM DAY Y ALUE 
b. MAXIMUM 30 DAY VALUE o~LONGTERMAYO. VALUE a LONG !ERM A VO. 

a Testing C. Believed (If avutlable ) (t[ mYJt!ahle) d No OF 
B 

VALUE mwlablc) BellCYcd CONCENTRA b.MASS 
b NO or 

Required 
Prc8cnt 

Absent (I) (2) (I) (2) (I) (2) ANALYSES 
TION (I) (2) ANALYSES 

CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS 

OC/MS FRACTION - BASE/Nl:.1..ITRAL COMPOUNDS (continued) 

43B N-
NllroJod1phenylammo X - - - - - - - mg/L kg/d - - -
(86-30-6) 

44B Phcnanthrene X -- - - - - - - mg/L kg/d - - -
1(85-01-8) 

45B Pyrene X - -- - - - - - mg/L kg/d - .. -
(129-oo--0 

46B. 1,2,4-Trichlorollenzcne X - - - - - - .. mg/L kg/d - - -
1(1~-1) 

OC/MS FRACTION - PESTICIDES 
IP Aldrin 

X mg/L kg/d (309-00-2) - - - - - - - - - -
2P a-BHC 

X (319-84-6) - - - - - - - mg/L kgld - - .. 
3P. Jl-BHC 

X -- - - mg/L kg/d /319-85-7) - - - - - - -
4P.r-BHC 

X - - - - - - mg/L kgld /58-89-91 - - - -
5P. 6-BHC 

X - .. - - - - - mg/L kg/d -( 3 I 9-1!6-11) - -
6P. Chlordane X - - - - -
(57-74-9) 

- - mi/I, kgld - - -
7P. 4,4'-DDT 

X mg/L kgfd (50-29-3) - - - - - - - - - -
8P. 4,4'-DDE 

X mg/L kg/d (72-55-9) - - - - - - - - - --
9P 4,4'-DDD 

X - - - - mg/L kg.Id -(72-5~) - - - - -
!OP Dlcldrin 

X mg/L kg/d (60-57-1) - - - - - - - - - -
I IP. a-Eno:mlfan 

X mg/L kgfd 1(115-29-7) - - - - - -- - - - -
12P. ~-Endoiulflm 

X - - - - - mg/L kgld -1(115-29-7) - - - -
13P Endosulfan 
Sulfate X - - - - - - - mg/L kg/d - .. -
(1031-07-8) 
l~P. Endnn 

X mg/L kgld 1(72-20-8 - - - - - - - - - -
Aldehyde 

X - - - - -l/7421-93-4) - - mg/L kg/d - - -
16P. Hepmcblor 

X - - - - .. - - mg/L kg/d -1(76-44-8 - -
EPA Form 35!0-2C (8-90) PAOEV-8 



----- I 
OUTFALL NO. I 12 ---, 

EPA ID. NUMBER (copy from Item I ofForm I) 1 ,..-......_891114 

CONTINUED FROM P, ✓-8 

2 MARK 'X' 3 EFFLUENT 4. UNITS (specify if blank) 5. INTAKE (ODlional) 

I. Pollutant end 
a MAXIMUMDAYVALUE 

b. MAXIMUM 30 DAY VALUE {if c.LONO TERM AVG. VALUE(if 
a. LONG TERM AVG. VALUE CASNO.(Jf a Toslalg 

, b. C. Cl\>Quablc) available) d No OF a 
b NO.OF Bcheved BelJCV<d CONCENTRA b MASS aml/abla) R.cquu-cd 

Presant Absent (I) (2) (2) 
(]) CONCHNTRATIONj 

(2) ANALYSES 
TION (I) (2) ANALYSES 

CONCl!NI"RATION MASS 
(I) CONCENTRATION 

MASS MASS CONCHNTRA TION MASS 

OC/MS FRAC"I10N - PESTICIDES (continued} 
17P Hcptachlor 
Epoxtdc X - - - - - - - mg/L kg/d - - -
'I 024-57-3) 
ISP. PCB-1242 

X mg/L kgid 
'53469-21-9) - - - - - - - - - -
19P PCB-1254 

X mg/L kg/d 
101097-69-1) - - - - - - - - - -
20P. PCB-1221 

X 
11104-28-2) - - - - - - - mg/1. kg/d - - -

21P. PCB-1232 
X mg/L kg/d 'I 1131-16-5) - - - - - - - - - -

22P PCB-1248 
X 

l/12672-29-6) - - - - - - - mg/L kg/d - - -
23P. PCB-1260 

X mg/L l.g/d l/11096--82-5) - - - - - - - - - -
24P PCB-1016 

X mg/L kg/d 
'12674-1 1-2) - - - .. - - - - - -
25P. T oxaphene 

X .. - - - - - - mg/L kg/d - - -'8001-35-2) 

EPA Fenn 35 I 0-2C (8-90) 



PLEASE PRINT OR P=": IN THE UNSHADED AREAS ONLY You may report some or all ofthi, lnfonnatlon 
on separate sheets (us, une fonnat) imtead of completing these pages. 
SEE INSTRUCTIONS 

EPA ID NUMBER (copy from Item I of Form I) 
110001891114 

r------~ 
L ______________________________ ----- _I 

OITTFALL NO I 13 

V INT AKE AND EFFLUENT CHARACTERISTICS continued from e 3 of Form 2-C 

PART A-You must provide the results ofat least one analysis for every pollutant in thlS table Complete one table for each outfall See instruct10115 for add11Iooal detatls 

I. Pollutant 

a Bloloi!cal Oxygen Demand (BOD) 

b. Chemical Oxygen Demand (COD) 

c Total Organic Carbon (TOC) 

d Total Suspended Solids ([SS) 

e Ammorua (as NJ 

f Flow 

g Tempen,.ture (mnter) 

b. Temperature (S11111mer) 

I.pH 

2.EFFLUENT 
a. MAXIMUM DAY VALUE b MAXIMUM 30 DAY VALUE 

(If crrallable) 

(I) 
CONCENTRATION 

< 1.0 

VALUE 

VALUE 

VALUE 

MINIMUM 
65 

0 2592 

(2) 
MASS 

< 216 

(I) (2) 
CONCENI"RATION MASS 

VALUE 

VALUE 

VALUE 

MAXIMUM MINIMUM 
7.5 

c. LONG TERM A VO VALUE 
(,f aruilol,) 

(I) (2) 
CONCENTRATION MASS 

< 1.0 < I 56 

VALUE 
0 1872 

VALUE 

VALUE 

r~ 
I_ -- - --- - -- ---- - ---

3. UNITS (specify if blank) 

d No. OF a 
ANALYSES CONCENfRATION 

b MASS 

mg/L kg/d 

mg/L 1:g/d 

mg/L l:g/d 

3 mg/I.. kg/d 

mg/L kg/d 

3 
MGD 

oc 

oc 

3 STANDARD UNITS 

4. INTAKE (optional) 

e. LONG TERM AVG VALUE 

(]) 
CONCENI'RA TION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

b. NO OF 
ANALYSES 

PART B-Mark "X" in column 2-a for each pollutant you know or have reason to believe JS present Mark "X" in column 2-b for each pollutant you believe to be absent If you mark column 2n for any polllllllnl which Is lnnrted either directly, or 
indirectly but expres,ly, in an em uent limitations guldel ine, you must provide the results of et least one anelys is for that pollutant For other poll umnts for v.-hlch you mark column 2a, you must provide qll3111ltative data or an explarnttwn of their 
presence in your discharge. Complete one table for each outfall. See the in.structlom for oddlt!onel details and requlromcnts. 

I. Pollutant and 
CAS NO. (If 
awulahle) 

a Bromide 
24959-67-9 

b Chlonne, Total 
Residual 

c Color 

d Fecal Coliform 

e Fluoride 
16984-48-8 

f N1tnte - Nitrite 
asN 

2.MARK 'X' 3. EFFLUENT 4. UNITS (specify if blank) 

b. .,_, e.MAXIMUMDAYVALUE b MAXIMUM30DAYVALUE(lf o LONO~~~~O VAWE(1f 
Beliavcd o .,..lcved 1-------...------+---....;;.Ql'Q=llabl;;;::,;;•.1..----+------=tt=•=-=1------I d No OF a. 
Present Ai-rt (I) (2) (I) (2) (I) (2) ANALYSES CONCENTRATION 

CONCEITTRATION MASS CONCENI'RATION MASS CONCENTRATION MASS 

b. MASS 

X mg/L kg/d 

X mg/L kg/d 

X NTU 

X COUI0Oml 

X mg/L kg/d 

X m&fL kg/d 

EPA Form 3510-2C (8-90) Paae V-1 

5. INTAKE (optional) 

a. LONG TERM AVG. VALUE 

(I) 
CONCEI-ITRA TION 

(2) 
MASS 

b.NO.OF 
ANALYSES 



,.......__ OUTFALL NO. 113 
~ ITEM V-B CONTINoor- -

,\iARK 'X' 3.EFFLUENT 4. UNITS (~lfjlfblank) 5. ~AKE(optlona/1 

b. MAXIMUM 30 DAY V ALUB c. LONG TERM A VO. VALUE d No OF 
a. 

I Pollutant and CAS b. IL MAXIMUM DAY VALUE CONCENTRA b.MASS a. LONG TERM A VO. V ALUB IL ( If aratlabl, ) (If am/lob!.) ANALYSES b.NO OF NO (1/ awiflabl~) Be!lC'VCd Belmcd TION 

Proscnl Absenl (I) (I) (I) (I) (2) ANALYSES 

CONCENTRATION 
(2) MASS 

CONCENTRATION 
(2) MASS 

CONCENTRATION 
(2)MASS 

CONCENTRATION MASS 

OOMS FRACTION 
g. Nrtrogen. Tollll 
Oraonic (a, NJ 

X .. - - - - - - mg/L kg/d - - -

h Otl & Grease 
X 13.0 28 10 - - 43 6713 3 mg/L kg.Id - - -

1. Phosphorus (u P), X - - - - - - - mg/L kg/d - - -
Total (7723-14-0l 

j. Radioactivity 

(I) Alpha X - - - - .. - - pCl/1. - - - -
(2) Beta X - - - - - - - pCJ/L - - - -
(3) Radmm, Total X - - - - - - - pCJ/L - - -- -

(4) Radium 226, Total X .. - - - - - - pCJ/L - - - -
k. Sulfate (a, SO ,J 

X - - - - - - mg/I.. kg/d - -
(14808-79-8) 

- -

I Sulfide (a:r S) X - - - - - - - mg/L kg/d - - -
m. Sulffte (u SO.,) 

X .. - - - - - - mg/I.. kg/d - - -(14265-45-3) 

n Swfaclant! X - - - - - - - mg/L kg/d - - -
o Alummum, Total 

X - - - - - - - mg/L kg/d - - -(7 429-90-5) 

p. Barlmn TOlal 
X - - - - - - - mw'l, kgld - - -(7440-39-3) 

q Boron. Total (7 440-
X - - - - - - - mg/L kg/d - - -42-8) 

r Cobalt, T ollll (7440-
X - - - - - - - mg/L kg.Id - - -48-4) 

s. Iron, Total (7439-
X - - - - - .. - mg/L kg/d - - -89-6) 

t Magnesnun, 
X - - - - - - - mg/L kg/d - - -Total (7439-91-4) 

lL Molybdenum, 
X - - - - - - - mg/L kg/d - - -

Total (7439-98-7) 

V Man~ X - - - - - - - mg/L kg/d - - -!Tola.I (7439-96-5) 

w Tm, Total (7440-
X - - - - - - - mg/L kg/d - - -31-S) 

x T111111lum, 
X - - - - - - - mg/L kg/d - - -Toti!! (7440-32-6) 

EPA Form 3510-2C (S-90) Page V-2 



CONTINUED FROM PA 
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PART C - If,..,. an• prtou,r:r ladlutry aad lhls ntful cootaln proca, -r, «fer to Table lc-2 lo Ibo lmtractloftl te ddermloe wlolch ofllN, GC/M1I f'nlctloo1 yoe 1111111 tut ror, Mark "X" In ttlomo 1-a ror oll .... GC/MS l'nldlen, tkal opply to yow lndntr:r nd ror 
ALL tout metal,, cyanides, ■od telal pbonoh. lfyoa ■n,- nqaired lo ...,.1, cohlma 2-a (-,bry lndllllria, IIOltJ)l'OaU wastcw■ ter outrall ■, ■ ..! oonrequlrtd Ge/MS f'nlttloD1), marl< "X" In e<>l ... 2-b ror tacla po0-)'ft lmow er b■ve rnsoo to bo11eYe Is pr,,aL Mark 
~X" la colani■ 2-cror .,,ct, polllltmll )'011 bdi,ve b ■bRlrt. lfyoo iurl<ailmnn 2■ ror a■y polJatut, you mat pronle the raalu orat lanl Olll ■■al71ll for tliat pollutaaL lf)'ft m■ rl< col■ l■JI lb ror any poll■ lant, you ramt provide the .-..alb orot lemt one ■nalyJb !or !Ital 
polhtwt tf you kaow or h■T1l rMMD to bdln-e lt mil be dlschargnl bi <Ntentntlom or 10 ppb or puter, If 1ft m■rk tolamo lb ror atnlein, attyloaltrAe, l,.4 dloltnp~ or 1-melhri-', 6 cltnltrophmol, yoa must pron<le Ille rmi1t1 or 11 leat ODt DJW)'IU ror e■<h or tbao 
polilltanll wl,ldi you know or bave reuoa lo bdJevo lh■ t ;roa dlidu,rp In tootaltradoll! or 180 ppb or greater. C>tkenrue, ror pGl!ot■ntJ for ,rl,!di you morl< tolam■ lb, yn m111t either 1■bmlt 11 IN,t ooe ualysb or brldly dutrlbe the re,uom the pollut■ at b upttled to bo 
dlsdHi---' .,,,._ that there an 7 """" to 1h11 _..., n.._,. -'- _,. .-..,.nv, Com......, o■e tablo /aD 7 __ , l'or each outran. Seo....,.,.,,-.,., for ■dd1t!Oaal detallJ ■■d reaolremmu 

Part C. 

2.MARK 'X' 3.EFFLUENT 4. UNITS 5. INT AKE (optional) 

a MAXIMUMDAYVALUE b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a. LONG 1ERM A VG. 
1. PollUlanl and CAS NO. b C (ff avo1/abl~) (If awrt/ahlo) 

ti. No. OP 
a. VALUE 

b.NO OF (If awnlabk ) ._ Tcstms 
Believed Boliovcd CONCENTR b.MASS Required 
Presoot AboC!rt (I) (I) (2) ANALYSES 

ATION (I) (2) ANALYSES 
(1) CONCENTRATION (2)MASS 

CONCENTRATION 
(2)MASS 

CONCmmtA TION MASS CONCllNTilA TION MASS 

METALS, CYANIDE. AND TOT AL PHENOLS 

1 M Antonony, Total X -- - - - - - - mg/L kg/d - - -
(7 440-36-0) 

2M Arscnlc, Total X - - - - - - - mg/L kg/d -- - -
(7440-38-2 

3M Berylhum, Tola! X - - - -- -- - - mg/L kg/d -- -- -
(7440-41-7) 

4M Cadmium, Total X - - - - - - .. mg/L kg/d - - -
(7440-43-9) 

SM Chromium. X - - - - - - - mg/L kg/d - - -
Total (7440-47-3) 

6M Copper, Total X - - -- -- - - - mg/L kg/d - - -
(7440-50-8) 

7M Lead, Total X - - - - - - - mg/L kg/d - - -
(7439-92-1) 

SM Mercury, Total X - - - - - - - mg/L kg/d - - -
(7439-97-6) 

9M Nickel, Total X - - - - - - - mg/L kg/d - - -
(7«0-02-0) 

I OM Seleruum, X - - - - - - - mg/L kg/d - - -
Total (7782-49-2) 

I IM SUver, Total X - - - -- - - - mg/L kg/d - - --
(7440-22-4 

12M. Thall rum, X - - - - - - - mg/L kg/d - - -
Total (7440-28-0) 

I 3M Zinc, Total X - - - - - - - mg/L kg/d - - --
(7-440-66-6) 

14M Cymtdo. X - -- - - - - - mg/L kg/d -- - -
Total (S7-l2-5) 

'™ Phenol,, X - - - - - - - rng/L kg/d -- - -
Total 

DIOXIN 

2,3,7,8- I DESCRIBE RESULTS -
Tclnlchlorod,benzo-P X 
DIOXm (176+01-6) 

EPA Form 3S10-2C (8-90) PAGEV-3 



CONTINUED FROM p,1-._y.3 ...-----.,_ OUTFALLNO 113 ---,._ 

2.MARK 'X' 3.EFFLU. 4. UNITS ( mecfjy (f blanlc) 5. lN[J,, 1pt10nal) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY o.LONOTERMAVO. VALUE a LONG TERM A VG 

I Pollutant Bild CAS NO. (If 
IL Tortin& b. Bo!Jcved c. &llcved 

VALUE (ffam,/abk) (if al'Ol!able) 
d No OF 

a VALUE b.NO OF 
m"Udable) CONCEN'JRA b MASS 

Reqmred Preoent Abseot (2) (I) (2) (I) (2) ANALYSES (I) 
(2) ANALYSES 

(I) CONCBNTRA TION TION CONCENTRA1 
MASS CONCENTRATION MASS CONCENTRATION MASS 

ION 
MASS 

GC/MSFRACTION-YOLATILECOMPOUNDS 
IV Acrolcin X - - - - - - - mg/L kg.Id - - -
(107-02-8) 

2V. Aaylonltrllc X - - - - - - - mg/L kg.Id - - -
(107-13-1) 

3V Benzene X - - - - - - - mg/L kg.Id - -
1(7l"'43-2) 

4V BIJ (ChkM'tmetbyl) Nol Required 
Ether ( 542-88-J\ 

Not R.eqwred Not Required 

SY Bromoform X - - - - - - - mg/L kg/d - - -
(75-25-2) 

6V. Carbon 
Tetntchloodc X - - - - - - - mg/L kg.Id - - -
'(56-23-5) 

7V. Chlorobmizenc X - - - - - - - mg/L kg.Id - - --
In 08-90-7l 

SY Chlcrodlbranomethanc X - - - - -- - - mg/L kg/d - - -
I (124-48- I) 

'N. Chloroctbanc X - - - - -
:/75-00-3) 

- - mg.IL kg.Id - - -
1ov.2~ Ylll)'I 

Ether X - - - - - - - mg/L kg/d - - -
1(110-75-8) 

I IV Chla-ofonn X - - - - - - - mg/L kg/d - - -
1(67-66-3) 
I 2V Dlchlorobromomctbanc 

X mg/L kg/d 
(75-27-41 - - - - - - - - - -
I 3 V Dtchlorodlflooromcthanc 

Not R.equJrcd Nol Rcqwred Not Reqwrcd 
(75-71-8) 
14V l,J-D1chloroethane 

X - -- - - - -- - mg/L kg/d - - -,(75-34-3) 
I SY 1,2-Dichloroetbane 

X - - - - - - - mg/L kg/d - - -(107-06-2) 
16V. I, 1-Dtchloroed!yleoe 

X - - - - - -- - mg.IL kg.Id - - -'(75-35-4) 

17V 1,2-D1chlocopropanc X - - - - - - - mg/L kl!fd - - -
(78-87-5) 

I SY. I ,3-Dichloropropy !enc X - - - - -
(542-75-6) 

- - mg.IL kg.Id -- - -

J 9V Ethylbcnzene X - - - - - - - mg/L kg/d - - -
(100-41-4) 

20V. Melby! X - - - - - - - mg!L--...... kg/d - - -
Bromide (74-83-9) 

21V Methyl X - - - - - - - mg/L kg.Id - - -
Chloride (74-87-3) 
EPA Form 3510-2C (8-90) PAOEV-4 



CONTINUFD FROM PAOP-L<..4 -----.., OUTFALL NO. 113 ----, 
2.MARK 'X' 3 EFFLUENT 4. UNITS (s~~blank) 5.INfAKE(o,. d) 

a MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c CONG TERM AVG. VALUH(if a LONG 1ERM A VO. 

I. Pollrnot Bild CAS NO (T/ b 0 (/fawn/able) ava,lab/•) 
d No OF 

a VALUE 
b,NO.OP awn/ab/•) L TOll!og 

Behov,:d Bdl<!Vtd CONCl!lffilA b MASS 
Required - AbteO! (2) (2) (2) ANALYSES 

TION (I) (l) ANALYSES 
(I) CONCE'ffRATION 

MASS 
(I) CONC'liNlRATION 

MASS 
(!)CONCENTRATION 

MASS CONCENTRATION MASS 

GC/MS FRACTION - VOLATILE COMPOUNDS(ccmll1Ul,d} 

122V. Motbyleoe X - - - - - - - mg/L kg/d - - .. 
Chlondc (75-09-2) 

23V 1,1,2,2-
Tetrachlorootbme X - - - - - - - mg/L kg/d - - -
1179-34.51 

24V, Tctrachloroethykme X - - - - - - - mg/L kgld - - -
11127-18-41 

125v Toluene X - - - - - - - rng/L kj/d - - -
k1og.gg.31 

126V 1,2-Tram-
D,chloroethylene X - - - - - - - mg/L ks/d - .. -
k1~51 

27V I , 1, 1-Tnchloro«hane X - - - - - - - mi>'L kwd - - -
1<71-55-61 

28V I, 1,2-Tochloroethme X - - - - - - - mj/L kiJ"d - - -
lf79-00.51 

2'JV T ncltlorootbylone X - - - - - - - ma'I- kg/d - - -
l/79-01-{jl 

30V, TnchloroOuoromclhanc X - - - - - - - mi>'l, kg/d .. - -
1175-69--41 

)IV Vmyl Chlonde 
lm-01-41 

X - - .. - - - - mg/L kg/d - - ~ 

OC/MS FRACTION - ACID COMPOUNDS 

I A 2-0tloropbenol X .. - - - - - - mg/L kg/d - - -
1195-57-81 

2A 2,4-Dichloropbonol X - - - - - - - mg/L ks/d - - -
111~-21 

JA 2,4-DUlletbylphenol X - - - - - - - tna/1- kifd - - -
11105-67-91 

4A ◄,6-Dimtro-OC=ol X - - - - - - .. mj/L kg/d - - -1 '53◄-52-ll 

5A 2,4-Dimtrophcool X - - - - - - - mg/L kg/d - - -1'51-28-51 

6A 2-Nltrofi,cnol X - - - - - - - mg/L kg/d - - .. 
1(88.75-51 

7 A 4-Nitropbonol X - - - - - - - mg/L ks/d - - -
11100-02.71 

SA P-Chloro-MCresol X - - - - -
'59-50-7) 

.. - mg/L kg/d - - -
9A Pcn!achlorophcnol 

1187-86-5 
X - - - - - - - mg/L kj/d - - -

IOA Phenol X - - - .. - - - mg/L k&fd - - -
11 I 08-95-21 
I IA 2,4,6-Tncblorophcnol 

X - - - - - - - ma/L ksfd - - -1188~21 

EPA Fonn 3510-2C (8-90) PAGEV-5 



CONTIN1JED FROM PAGP-'<-5 ..-.._ OlITFALLNO 113 ----.., 
~ 

2 MARK 'X' 3 EFFLUENT 4. UNITS (specify ,f blank) 5 INTAKE (op/, I 

1. Pollutant and CAS NO (If a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. V ALUE(!f a. LONG TERM AVG. 

b. o. ((/arl11lab/e) aw11labl_«) • VALUE avmlablc) a. TOIiing 
Bd1eved Bclleved d No. OF 

CONCEN'IRATI b.MASS 
b NO.OF 

Requlrod 
Pr-,n Abtmt (I) (2) (I) (I) (2) ANALYSES 

ON (I) (2) ANALYSES 

CONCENIRATION MASS CONC!lNTilA TION 
(l) MASS 

CONCENTRATION MASS CONCl!NTRA TION MASS 

OC/MS FRACTION - BASl!/NEUTRAL COMPOUNDS 
I B Acenopbthene (83-32-9) X - - - - - - - mg/I.. ka/d - - -
2B Acenophtylcnc (lOS-96-8) X - - - - - - - ma,'L q/d - - -
3B All!hraceoo (120-12-7) X - - - - - -- - mg/L kg/d - - -
48. Bermdmo (92-87-5) X - - - - - - - mg/L kg/d - - f--

58 Bem:o (a) Anthraceno 
X - - - - - - - m&'l, kg/d - - -1(56-55-3) 

6B Bemo (a) Pyreno 
X - - mg/L kg/d (50-32-8) - - - - -- - - -

7B 3,4-Bcnzofluoran!hene 
X (205-99-2) - - - - - - - mg/L ksfd - - -

8B Benzo (slu) Petylene 
(191-24-2) X - - - - - - - mglL kafd - - -
98 Bcnzo (k) Fluommbeno (207-

X - mg/L kg/d 
08-9) - - - - - - - - -
JOB B11 (2-0,loroethoxy) 
Methane (111-91- X - - - - - - - mg/L kg/d - - -
I) 

I I B 811 (2-Chloroed,yl) Ether 
(111-44-4) X - -- - - - - - mglL kwd - - -
128. 815 (2-ChlOfOllOpropyl) 

X ma,'L kg/d Ether ( I 02-80-1 ) - - - - - - - - - -

138 BJJ (2-Ethylhexyl) Pbthala!o 
X - - - ~ - - - ms/I., ka/d - -- -(II 7-81-7) 

148. 4-Bromopbenyl Phenyl Ether 
X mg/L kg/d (101-55-3) - - - - - - - - - -

I SB B.-yl Bcnzyl Phthalllll (85-
X - - - - - -- -- mg/L kg/d - - --M-7) 

I 6B 2-Claoronaphtbalenc (9 I -5 8-
X mafL kg/d 7) - - - - - - - - - -

17B 4-Cblorcpbonyl Phenyl Ether 
(7005-7:2-3) X - - - - - - - ma,'L kg/d - - -
188 CbryJeoe (218.01-9) 

X - - - - - - - mafL kg/d - - -
198 Dib<:nzo(a,h)Anthracene 

{.53-70-3) X - - - - - - - ma,'L kg/d - - -
20B 1,2-Dichlorobenune (95-50-
I) X -- - - - - - - ma,'L kg/d - - -
l lB. I ,3-Dl-chlorobermio (5'1 I -

X mg.IL kg/d 73-1) - -- - - -- - - - - -
EPA Form 3SI0-2C (8-90) PAOEV-6 



CONTINUED FROM PAo-< 6 ------,._ OlITFALLNO 113 ~ 

-2.MARK'X' 3.EFFLUENT 4 UNITS (specify ifblanJ:) S INTAKE (optr.. 
b MAXIMUM30DAYVALUE o. u)NQ TERM A VO VALUE a LONG TEllM A VO. 

1. Pollutunt and CAS NO (lf b. a. MAXIMUM DAY VALUE 
(If aw,1/ablc ) (1( m-01/abl,) d No.OF 

Q VALUE b NO OF awnlabl•) • TOJtmg Bellt,,.od o Bellcve<I 
CONCl!NJRA b MASS 

(I) (2) ANALYSES Ro<p.,lrod Ablcn1 (2) (I) (2) (2) ANALYSES 
~t (I) CONCENTRATION (I) CONCENTRATION TION 

CONCEm'RATION MASS MASS CONCENTRATION MASS MASS 
-

GC/MS FRACTION· BASE/NEUTRAL COMPOUNDS (contmued) 

22B l ,+Dlchlorobcrm:nc ( 106- X - - - - - - - mg/L ka/d - - -
46-71 
23 B 3,3-Dloblorobmndmc (91-

94-1) X - - - .. - - - m&fl. kg/d - - -

24B Diethyl Phthable (114-66-
2\ 

X - - - - - - - mg/L kgld - - -
258 Dimethyl Phthilm ( 131 • 

X -
11-31 - - - - - - mg/L kgld - - -
268 Di-N-Butyl Pbtbalate (84-
74-2) X - - - - - - - mg/L ki/d - -- -
278 2,4-Dln1tro1oluene (121-14 

X - - - - - - - mg/L kg/d - - -2) 

288 2,6-Dmltrotolueno (606-20 

2) X -- - - - - - - mg/L kgld - - -
2913 Di-N-Oetyl Phtlwate ( 117-

X - - - - - - - mg/L ki/d - - -84-0) 

JOB 1,2-Diphcnylhydrume ( a, 
X - - - - - - - ml!l'L kgld - - -• I 1122-66-71 

31 B Fluormthene (206-44-0) X - - mo/L kg/cl - -
32B Floorcne (86-73-7) X - mg/L kgld - -
33B Hcxacblorobenzene ( 11 8-

X - - - - - - - ma,'L lewd -- - -
7+11 
348, Hoxacblorobutadi (87-

X - - - .. - -- - mall, ka/d - - -68-31 
JSB 

Hexachlorocyclopcntadiene (77- X - - - - - - - mg/L kgld - - -
47-4) 

36B Hcxachlorocthanc (67-72• X - - - - ma,'L kjld - --
378 lodeoo (/,].3-cJ) Pyrcne 

X - - - - - - - mg/L kgld - - -(193-39-5) 

388 Isophorooo (78-59-1) X - - - - - mg/L kgld - - -
398 Naphthalene (91-20-3) X - - -- - mg/L kgld - - -
408 Nttrobcmzeno (98-95-3) X - - - - - ma,'L kgld - - -
418 N-N urosodnnethylll'llJDC 

X - - - - - - mg/L kgld - - --(62-75-9) -
'42B N-N llroSo<h- N-
Propylanune ( 621-64-7) X -- - - - - - - mg/L kg/d - - -
EPA Forro 35l0-2C (8-90) PAGEV-7 



CONTINUED FROM PJ,,.P-"'--V-7 
OUlFALL NO. 113 -----.. 

------2 MARK'X' 3.EFFLUENT 4. UNITS (, TMC/fy ,[blank) 5.INTAfu anal) 

I PoUutant and CAS NO. (ff b a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE o LONG TERM A VG VALUE n. LONGTERMAvlJ. 

a Tc.ting C. Believed (rfavullab/e) r,r ava,/ah{c) d No OP 
a. 

mailable) Believed CONCl!NTRA b MASS VALUE b NO OF 
Rcqu,red 

Present 
Absent (I) (2) (I) (2) (I) (2) ANALYSES 

TION (I) (2) ANALYSES 
CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS 

OO?v!S FRACTION. BASE/NEtrrRAL COMPOUNDS (continued) 

43B N-
Nitrosodiphenylmnmc X - - - - - - - mg/L kg/d - - -
'86-30-6) 

44B Phenanthrcne X - - - - - - - mg/L kg/d - - -
(85-01-8) 

45B.Pyrcnc X - - - - - - - mg/L kg/d - - -
(129-00-0 

46B. 1,2,4-Trn:hlorobcnzenc X - - - - - .. - mg/L kg/d - - -
(120-82-1) 

GC/MS FRACTION • PESTICIDES 
IP.Ahlnn 

X mg/L kg/d 1309-00-2) - - - - - - - - - -
2P. a-BHC 

X mg/L k)!fd '319-84-6) - - - - .. - - - - -
3P. P..BHC 

X - .. - - - - mg/L kg/d (319-85-7) - - - -
4P -,.BHC 

X - - - - - - - mg/L kg/d - -(58-89-9) -
SP~BHC 

X mg/L kg/d 319-86-8) - - - - - - - - - .. 

6P Chlordane X - - - - - - - rng/L kg/d - - -
(57-74-9) 
7P. 4,4'-DDT 

X mg/L kg/d 'S0-29-3) - - - - - - - - - -
SP. 4,4' -DDE 

X mg/L kg/d 72-55-9) - - - - - - - - - -
9P. 4.4' -ODD 

X mg/L kg/d 1!72-54-8) - - - - - - - - - -
I OP Dleldrio 

X mg/L kg/d 160-57-ll - - - - - - - - - -
I IP. a-Enosulfan 

X mg/L kg/d 1(115-29-7) - - - - - - - - - -
12P. Jl-Endolulfim 

X - - - - .. - - mg/L kg/d - - -In I s-29-71 
13 P. Endorulfan 
Sulfate X - - - - - - - mg/L kg/d - - -
1(1031-07-8) 
14P. Endnn 

X mg/L kg/d l<n-20-s - - - - - - - - - -
Aldehyde X - - - - - - - mg/L kg/d - - -1(7421-93-4) 
16P. Heptachlor 

X - - - - .. - - mg/L kg/d - - -1(7~4-8 
EPA Fonn 3510-2C (8-90) PAOEV-8 
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I 
OUTFALL NO 113 I -, 

EPA ID NUMBER (copy !tom Item I ofFonn I) 1 ,,.---..,,\91114 ' 
CONTINUED !'ROM PA, ,-8 

2 MARK'X' 3 EFFLUENT 4. UNITS (mec/fv if blank) 5. INTAKE (op(ional) 

I. Pollutant and 
a. MAXIMUM DAY VALUE 

b. MAXIMUM 30 DAY VALUE q/ c. LONG TERM AVG V ALUE(if 
a.LONGTERM AVG. VALUI 

CASNO.(// a. Testing 
b C 

aw11/ahle) ai-ailahle) d. No OF a b NO OF 
Believed Bd.teved CONCENTRA b MASS m'adable) Reqtm-ed Absent (I) (l) (2) 

(I) CONCENTRATIO~ 
(2) ANALYSES TION (I) (2) ANALYSHS 

Present (I) CONCENTRATION 
CONCENTRATION MASS MASS MASS CONCENTRATION_ MASS 

GC1MS FRACTION - PESTICIDES (conttm,e,JJ 

17P. HcplllClllor 

Epo,-ldo X - -· - - - - - mgil. kgld - - -
lo 024-57-3 l 
IBP PCB-1242 

X mg/L kgld 
(53469-21-9) - - - - .. - - - - -
19P. PCB-1254 

X mg/L kgld -10 1097-69-1 l - - - - - .. - - -
20P. PCB-1221 

X mg/L kg.Id 
In 1104-2s-21 

.. - - - - - - - - -
21P. PCB-1232 

X mg/L kgld 
I01131-16-5) - - - - - - - -· - -
22P. PCB-1248 

X mg/L kg/d 
1(12672-29-6) - - - - - - - - - -
23P PCB-1260 

X mg/L kgld 
101096-82-5) - - - - - - - - - -
24P, PCB-1016 

X mg/L kgld -'12674-11-2) - - - - - - - - -
25P. Toxapllcne 

X - - - - - - - mg/L kg/d - - -1(8001-35-2) 

EPA Form 3510-2C (8-90) ~eV-9 



PLEASE PRINT OR ,--,t.; IN THE UNSHADED AREAS ONLY You may report some or all of this inforrnat.100 
on separate sheets (11! 11111e format) mstead of completing these pages 
SEE INSTRUCTIONS 

--------
EPA ID NUMBER (copy from Item 1 of Form 1) 

110001891114 

,-------------------7 
OtrrFALL NO I 14 

V INTAKE AND EFFLUENT CHARACTERISTICS continued from I I I _ _ • __ • _ I 

PART A-You must provide the results ofat lea.st one analysis for every pollutant In thJs table Complete oae table for each outfall See mstructtons for addrt1onal detlllls 

I. Pollutant 

a Biological Oxygen Demand (BOD) 

b Chemical Oxygen Demand (COD) 

c Total Orgnmc Carbon (TOC) 

d Total Suspended Solids (TSS) 

e Ammoma (as N) 

f Flow 

g Temperature (win/tr) 

h. Tempenuure (S11111mtr) 

I pH 

a MAXIMUM DAY VALUE 

(I) 
CONCENTRATION 

< 1.0 

VALUE 

(2) 
MASS 

< 0.0428 

0 00513 

VALUE 

VALUE 

2.EFFLUENT 
b MAXIMUM 30 DAY VALUE 

(if aro1/abla) 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

MINIMUM 
74 

MAXIMUM MINIMUM 
75 

MAXIMUM 

0 LONG TERM Ava. VALUE 
(if m al/ale) 

(I) 
CONCl!NTRA TION 

< 10 

VALUE 
0.00285 

VALUE 

VALUE 

(2) 

MASS 

< 0 023769 

~ 
• • - - I 

3. UNITS (specify if blank) 

cl No OF a 
ANALYSES CONCENTRATION 

b MASS 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

2 mg/L kg/d 

mg/L kg/d 

2 
MGD 

oc 

oc 

2 STANDARD UNITS 

4. lNTAKE (optional) 

• LONOTERMAVG VALUE 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 

MASS 

b. NO.OP 
ANALYSES 

~ 
I ____ ----- _____________ ! 

PART B- Merle "X" In colwnn 2-a for each pollutant you know or have reason to believe Is present Marie "X'' m column 2-b for each pollutant you believe to be absent If you mark column 2a for any pollutant which is limited either directly, or 
indirectly but expressly, men effluent limitat10ns guideline. you must provide the resulis of et least one analysis for that pollutant For other pollutants for which you mark colwnn 2a, you must provide qunntltntlve data or en explenalton oftbe1r 
presence in your dl5Chargc. Complete one table for each outfall. See the lllStruct!ons for lldditlonal details and requirements. 

I Pollutant and 
CJ\S NO (If 

available) 

n Bromide 
24959-67-9 

b. Chlonnc. Tolnl 
Rcsldunl 

C. Color 

d. Fecal Coliform 

e Fluoride 
16984-48-8 

f Nitrate - N1tnte 
asN 

2.MARK. 'X' 3.EFFLUENT 4. UNITS (specify if blank) 

b I 
MAXIMUM DA y VALUE b MAXIMUM 30 DAY VALUE (if c LONG TERM A VO VALUE (if 

· cvcd m~/lab/•) ---"-'o Believed C Bell t-------r-----+---_,;;,..:;;uc=...,...:-----+----..:;;"...:;;;;;V1UJJIJ=4------1 d No. OF II. 
Present Absent (I) (2) (I) (2) (1) (2) ANALYSES CONCENTRATION 

CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS 

b. MASS 

X mg/L kg/d 

X mg/L kg/d 

X NTU 

X COUIOOml 

X mg/L kg/d 

X mg/L lcg/d 

EPA Form 3!510-2C (8-90) Page V-1 

5. INTAKE (optional) 

a LONG TERM A VO V AWE 

(I) 
CONC!NfRA TION 

(2) 
MASS 

b, NO.OP 
ANALYSES 



rrnM V-B CONTINUE',--. ...--..,_ OUTFALLNO 114 --.., 
-

.MARK'X' 3.EFFLUENT 4. UNITS (!lpl!C/fylfblanlr) 5. INTAKE (opnanal. 
' 

b. MAXIMUM 30 DAY VALUE c LONG TERM A VO. VALUE d No.OP' 
a 

I. Pollutant and CAS a MAXIMUM DAY V Al.UR CONCENTRA b.MASS a.LONGTERM AVG VALUE • b (ifmatlabl,) (I[ arailablt) ANALYSES b NO Of NO (If ava,lablt) Bcl1C¥ed Believed TION 

Abacot (I) (I) (I) (I) (1) ANALYSES 
Prcsmt (2) MASS (2) MASS (2)MASS 

CONCENTRATION CONCENTRATION CONCENTRATION CONCENTRATION MASS 

OC/MS FRACI10N 

g. NtlroglE, Total 
Orvmlc (a, NJ 

X - - - - - - - mg/L kg/d - - -

b OIi &Ottuc 
X 16 0 0 68 - -- 70 0 166383 2 mg/L kg/d - - -

I Phosphorus ( IIS P), X - - - - - - - mg/L ksid - - -
Total (7723-14-0) 

j. Radioactivity 

(I) Alpha X - - - - - - - pCi/1. - - ·- -

(2) Bela X - - - -- - - - pC1/L - -- - --

(3) Radtum, Total X - - - - - - - pCI/L - - - -

( 4) Radrnrn 226, Total X - - -- - - - - pC!/L - - - -
k Sulfale (as SO,) 

X - - - - - - - mg.IL kg/d - - -
( 14808-79-8) 

I. Sulfide (ar S) X -- - - - - - - mg/L kg/d - - -

m. Sulfite (u SC>.i) 
X - - - - - - - mg/L kg/d - - -

(14265-45-3) 

n Sur&cmnts X - - - -- - - - mg/L kg/d - - -
o Aluminum, Total 

X - - - - - - - mg/L l.g/d - - -(7429-90-5) 

p. Banum Total 
X - - - - -- - - m,rL kg/d - - -

(7440-39-3) 

q. Boron, Total (7 440-
X - - - - - - - mg/L kg/d - - -

42-8) 

r Cobalt, Total (7440-
X - - - - - - - mg/L kg/d - - -

48-4) 

L lroo, Total (7439-
X - - - - - - - mg/L kg/d - - -

89-6) 

I Magnesium, 
X - - - - .. - - mg/L kg/d - - -Tow (7439-9S-4) 

u Molybdenum, 
X - - - - - - -- mg/L kg/d - - -Total (7439-98-7) 

Y Manganese, 
X - - - - - - - mg/L kg/d - - -Total (7439-96-5) 

w Tm, Total (7440-
X - - - - - mg/L kgfd - - -31-5) - -

x Titainum, 
X - - - - - - - mg/L kg/d - - -Total (7440-32-6) 

EPA Ponu 3510-2C (8-90) Page V-2 



CONTINUED FROM PA 

I t:rl\, u i,uMot:1< \copy mxu nem I m rorm 11 

-

PART C- lfyou on, 1 prha■ry Industry ■-d l~b .. 1na CO.-. procen 'lnl<t<W1l1U, rdtr lo Table lc-2 In IIM: '-tlaDJ 10 detennlaewhlcli oflhe GC/MS frKlions yoa mnt lat for, Mm "X" la columa 2-il for ■11 IUdl GC/M8 frnctmu 11111 apply lo 1"1'1Ddatry DDd for 
ALL to-de mctoh, cyu,del, 111d tolJII plwooh. lfyeu an DOI ttqwrcd to marl< ceman 2 .. (......t•ry hulmtrus, -i,rt>CCSJ WlltOffllltt OOllfolb, md noar,qiw-ed GCIMS fractions), =rlt "X" In c:oluln 2-b for -11 poDut■at,..., bow or ban rcuon to btlJen II prcttnt. Mark 
"X" hi cohnn n 2-c for each pollut■nl ,..,.. bdlen, Is llhHm. If you lllJU'll ~IIIIID h ror ■ny ptllutut, yoa mast proTide U.. rendlJ of at 1...i ..,. ualyslo fer lhat pollJltlUu. If) oa m■ rk column lb for uy pollatut, you mUJI praYld• the .... n11s of at leut one nolyns for that 
polhsllln1 If yon bow or have .--on 10 bdlen 11 will be dllcllarpd ,. c:aoamtratloat of le ppb or l"tlllcr, If,,,.. mark colllll'la lb for ■crolrin, ncry\GIOltrlle, 2.' dlnitropbmol, or 2-mtthyl-4,, dlnrtroph<nol, you 11ml prevlde tu raullJ of ■ I 1ea1t ooe ■nalJffl for CIICh of lhOH 
pollat■ nu whlcb ,-.a knew or bavt ,_ t• bdlave lhal yo,, d,scbarge la coaceatntlocu of 100 ppb or -lar, Ollllnriff, fur pollut■DIJ for wldch yn a,ark colam■ lb, you mutt cllhcr anb■JII ot ltut ou ualym or brlclly detenbe the muem Ole pollntut II esp,cttd to be 
dnw•h....,td. Nme lllot tben an 7 ~- to tloll t>Ol'tl r,1..., review e■dl cnttf ..&r. Co__,_., oae t■ blo loll 7 -•-' for eacli outfnll See lmtnldlonJ t'llr addltnol detJllb DDd regn"-,11111 

PartC. 
2.MARK 'X' 3.EFFLUENT 4 UNITS 5 INT AKE (opllonaf) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG VALUE a. LONO TERM A VG. 

I Pollutant md CAS NO. b C (If awu/oble) (/f=lable) d. No.OF 
B. VALUE b.NO.OF 

(If OWIJJabl• ) L Tes1Jn8 Be~oved Believed CONCENTR b.MASS 
Required 

Preseat Abo<n! (1) (1) (2) ANALYSES 
ATION (I) (2) ANALYSES 

(I) CONCENTRATION (2)MASS 
CONCENIRA'IlON 

(2JMASS CONCENlRA TION MASS CONCENTRATION MASS 

METALS, CYANIDE, AND TOT AL PHENOLS 

IM Anwnony, Total X - - - - - - - mg/L kg/d - - -
(7440-36-0) 

2M. Ammc, Tot■l X - - - - -
(7440-38-2 

- -- mg/L kg/d -- - -
3M Bcryllrum, Tot■I X - - - -- - - - mg/L kg/d - - -
(7440-41-7) 

4M Cadrruum. Total X - -- - - - - - mg/L kg/d - - -
(7440-43-9) 

SM Chromrurn, X - .. - - -
Total (7440-47-3) 

- - mg/L kg/d - - -
6M Copper, Total X - - - - -
(74-40-50-8) 

- - mg/L kg/d -- - -
7M Lead, Total X - - - - -· - - mg/L kg/d -- -- -
(7439-92-1) 

SM Mercu,y, Total X - -· - - --
(7439-97-6) 

- - mg/L kg/d -- -- -
9M N,ckel. Total X - - - - - - - mg/L kg/d - - -
(74-40-02-0) 

I OM Selenium, X - - - -- -- - ·- mg/L kg/d - - -
!Total (n82-49-2) 

I IM Silver. Tot■! X - - - - -
(7440-22-4 

- - mg/L kg/d - - -
12M. Thollnm, X - - - - -
Tot■! (7440-28-0) 

- - mg/L kg/d - -- -
I 3M Zmc, Total X - - - - -
(7440-66-6) 

- - mg/L kg/d - - -
14M Cyanide, X - - - - - - - mg/L kg/d - - -
Total (57-12-5) 

1,M. Phenols, X - - - - - - - mg/L kg/d - - --
Total 

DIOXIN 

2,3,7,8- !DESCRIBE RESULTS -
Tetrachlorodlbcnzo-P X 
lhoxm (1764-01-6) 

EPA Form J,10-2C (8-90) PAOEV-3 



CONTINUED FROM P - V-3 ------
OUTFALL NO 114 -----. 

2.MARK.'X' 3. EFFLL 4. UNITS (sp«clfy if blank) 5 INT, iopt1011al) 

a MAXIMUMDAYVALUE 
b. MAXIMUM 30 DAY c.LONO1ERMAVG. VALUE a LONGTE!illAVO. 

I. Pollutmt and CAS NO (1J 
a Tcstm¥ b Behoved C Behoved 

VALUE (if avat/ab/,, ) (if a1'arlablt!) 
d No OF 

a VALUE 
b.NO OF m-ar/able) 

Reqwred Present Absent ANALYSES 
CONCENTRA b MASS (IJ ANALYSES 

(I) CONCENTRATION 
(2) (I) (2) (I) (2) TION CONCENTRAT 

(2) 
MASS CONCENTRATION MASS CONCENTRATION MASS 

ION MASS 

GC/MS FRACTION-VOLATILE COMPOUNDS 

IV Acroleio X - - - - - - - mg/L kgld - - -
/107-02-8) 

2V. Aaylonlmle X - - - - -- - - mg/L kg/d - - -
lrJ07-13-ll 

3V. Benzene X - - - - - - - mg/L kg/d - - -
1(7)-43-2) 

4 V Bis (Cbloromelhyl) NOi Required Not Required Not Reqmrcd 
Ether 1542-88-n 
5V Bromofoon X - - - - -
1!75-25-2) 

- - mg/L J..wd - - -
6V. Carbon 
Tetrachlonde X - - - - - - - mg/L kg/d - - -
l/56-23-5\ 

7V Chlorobenzcnc X - - - - - - - mg/L kgld - - -
l11os.90-n 

SV Chlorodibromomethane X - - - - - - - mg/L kg/d - - -
l/124-48-ll 

9V. Chlcroethane X - - - - - - - mg/L kg/d - - -(75-00-3) 
IOV 2J vmyl 
Ether X - - - - - - - mg/L kgld - - -

11110-75-8) 

I IV. Chloroform X - - - -- - - - mg/L kgld - - -
1'67-66-3) 
12V Dlchlorobromomethane 

X mg/I. kg/d 
1'75-27-41 - - - - - - - - - -
13V Dtchlorodi fluoromethane 

NotReqwred Not Required Not Reqwrod 1175-71-8) 
14 V I, 1-Dtchloroethane 

X - - - - - mg/L kg/d - - -1175-34-3) - -
15V. 1,2-Dicliforocthaoc 

X - - - - - mg/L kg/d - - -11107-06-2) - -
16V 1,1-Dlcliloroetbyleoe 

X - - - - - - - mg/L kgld - - -75-35-4) 

17V. 1,2-Dichloropropanc X -l/78-87-51 
- - - - - - mg/L ka/d - - -

18V 1,3-Dtchloropropylene X - - - - -
11542-75-6) 

-- - mg/I.. kg/d - - -

19V. Ethylbenzenc X - - - - -
1/100-41-4) 

- - ma/I- kg/d - - -

20V. Methyl X - - - - - - - mi/L l:gld - - -
Bromide /74-83-91 

21V Methyl X - - - - - - - mg/L kg/d - - -
Chlondc /74-87-3\ 
EPA Form 3510-2C (8-90) PAGEV-4 



CONTINUED FROM PA,---- 4 ---.. OUTFALLNO 114 ----._ 
2. MARK 'X' 3.EFFLUENT 4. UNITS ( ,,,,.,,.rv ,[hlank) 5.!NfAKE(, J/) 

a MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONG TERM A VO. VALUE((/' a. LONG TERM AVO, 

I. PollUIBnt md CAS NO (If 
I TcstmJI 

b. C (tfara//able) arw/able) 
d No OF • VALUE 

b NO Of' mmlahl•) Bcltcved Beltcvcd CONCENTRA b MASS 
Requlrod 

Pr=! AblCl>I (2) (2) (2) ANALYSES 
TION (I) (2) ANALYSES 

(I) CONCENTRATION 
MASS 

(I) CONCENTRATION 
MASS 

(I) CONCENTRATION 
MASS CONCENTRATION MASS 

OC/MS FRACTION • VOLATILE COMPOUNDS(c<JrlllmMJ) 

22V Melhyleno X - - - - - - - ma,'L qld - - -Chloodo n5-09-21 

23V, 1.1.2.2· 
Tetrxhloroethano X - - - - - - - mjp'L kg/d - - -
!179-34--51 

24V Totrachloroethylcne X - - - - - - - mg/L kgld - - -
:1127.JS-4\ 

2W.Tolueoo X - - - - - - - mg/L kgld - - -
!1108-88-31 

26V 1.2-Trma-
Dicbloroethyleno X - - - - - - - mg/L kllfd - .. -
l,156-6()...,. 

27V I.I. I-Trichloroethane X - - - - - - - mglL kg/d .. .. . . 
(71.55-6\ 

28V I, 1,2-Tncbloroetlw!e X - - - - - - - mg/L kg/d - - ... 
1179-00-S\ 

29V Tncltloroethyleno X - - - - -
1,79-01-61 

- - mg/L kg/d - - -

30V Tnchlorofluoromctlum X - - - - - - - mglL Jcw'd .. .. -
75--69-4\ 

31V Vmyl Chlondc X - - - - - - - ma,'L kgld - - -
1175-0J-4\ 

OC/MS FRACTION • ACID COMPOUNDS 

I A 2-Chlorophonol X - - - - .. - - mg/L kg/d - - -
1195-57..Sl 

2A 2,4-DichlCXOJEmol X - - - - - - - mg/L kg/d - - .. 
120-83-21 

3A 2,4-Dlmelhylphenol 
l/l~-67-91 

X - - - - - - - mg/L kgld - - -

4A. 4,6-Dirutro-OCresol X - - - - -
11534,52.11 

- - mg/L Jcw'd - - -
SA 2,4-Dtrulrophenol X - - - - - - - ma/L kg/d - - -

1151-28--51 

6A 2-Ntlroplenol 
1188--75-Sl 

X - - - - - - - mg/L kg.Id - - -
7 A. 4-Nltrophenol X - - .. - - - - ma/L kg/d - - I-
It I 00-02-71 

BA l'-OJoro-MCreool 
1159-50-71 

X - - - - - .. - mall- ka{d - - -

9A Pcntachlorophen X - - - - - - - mg/I.. kg/d - .. -
187-86-S 

JOA Pbonol X - - - - -
108-95-21 

- - mg/L kg/d - - .. 
11 A 2,4,6-Tnchla'ophc,nol 

X - - - - - - - mg/L ka/d - - -'88-05-21 

EPA Form 35l0-2C (8-90) PAOEV-5 



CONTINUED FROM PA,--,-5 ----. OIJTI'ALL NO 114 ........,._ 

2.MARK 'X' 3. EFFLUENT 4. UNITS (specify tf blank ) S. INTAKE(ot- ) 

I. PolJUlanl and CAS NO, (If a. MAXIMUM DAY V ALlJE 
b. MAXIMUM 30 DAY VALUE c. LUNG TERM AVG. V ALUE(if n. LONG TERM A VG 

b C (if al'ailah/e ) {1\'0lial>le) I, VALUE 
aY11tlablo) a. Tostlns Bellavcd Beuevld 

d No OP 
CONCbNTRA TI b MASS 

b NO OP 
llequlred 

Prcscnl Abtcnt (I) (2) (I) (I) (2) ANALYSES 
ON (I) (2) ANALYSES 

CONCENlRATION MASS CONCEN1RA TION 
(l) MASS 

CONCENTRATION MASS CONCl!NTRATION MASS 

OC/MS FRACTION - BASE/NEUTRAL COMPOUNDS 
I B Acenopbtheno (83-32-9) X - - - - - - - mafL kg/d - - -
lB Acenaphtylonc (208-96-8) X - - - - - - - mg/L kg/d - - -
3B. Anthraceno (120-12-7) X - - - - - - - ma/1, kgld - - 1--

4B Beozulme (92-87-5) X - - - - - - - ma/L kg/d - - 1--

SB Bemo (a) Anllnccno 
X -1(56-55-3) 

- - - - - - mg/L ka,'d - - -
6B Bonzo(■) Pyreno 

X - - - - - - - mg/L kg/d - - -
(50-32-8) 

7B 3,4-Benzofluoranthooe 
X mg/L kgld 

(20YJ9-2) -- - - - - - - - - -

8B Benzo (gin) Pmyleno 

(191-24-2) X - - - - - - - ma/1, kg/d - - -
9B Benzo (le) Flucnn<hene (207-

X - - - - -08-9) - -- mg/L lqjld - - 1--

1 OB B1, (2-Qiloroolhoxy) 

Methane (111-91- X - - - - - - - mg/L kg/d - - -
I) 

11 B BJJ (2-Chlorocthyl) Ether 
(111-44-4) X - -- - - - - - mafL ka,'d - - f--

128, BIS (2-0ilorotropropyl) 
X mg/L kg/d - -Ether ( I 02-80-1) - - - - - - - -

13B Bis (2-Ethylhcxyl) PhthAlate 
X - - - - - - - 111g/L kwd - - .. 

(117-81-7) 

14B 4-BromophcoylPhenyl Ether 
X mg/L kg/d - -(101-SS-3) - - - - - - - -

15B Butyl Benzyl Phthalatc (85-
X - - - - - - - mg/L kg/d - -- -68-7) 

168 2-Chlorooaphlhalone (91-58-
X mg/L kg/d - -7) - - - - - - - -

I 7B 4-Cblorophenyl Pheoyl Ether 
(700S-72-3) X - - - - - - - ma,'L kgld - - -
18B Ch:ysene (218-01-9) 

X - - - - - - - mg/L ki'd - - -
198 Dibenzo (a.h) Antlnccne 
(53-70-3) X - - - - - - - mg/L kg/d - - -
200, 1.2-Dtchlorobcnzr:ne (9.5--50-

mg/L kg/d 1) X - - - - - - - - - -

21 B 1,3-D1-chlorobenttno (.541-
X - mg/L kafd - - -73-1) - - - - - -

EPA Form 3510-2C (8-90) PAOE V-6 



OUITALLNO 114 
CONTINUl!O FROM PA,-, -6 .........., -2.MARK'X' 3 EFFLUENT 4. UNITS (,.,,.,,rfu rfblunk) 5. INTAKE (oDt 

I. Pollutant and CAS NO. (ff a MAXIMUMDAYVALUE 
b. MAXIMUM 30 DAY VALUE 0 LONOTERMAVG VALUE 11. LONG TERM AVG 

I Testlns b. e Belloml ( ,r al'auoble ) (lfami/able) d No OF • VALUE b NO Of ar-ailabh) Belmed CONCHNTRA b.MASS 
Requm>d A1-tt (l) (I) (2) (2) ANALYS!iS (I) (2) ANALYSl!S - (I) CONCENlRA TION (I) CONCENTilATION TION 

MASS CONCEITTRA TION MASS MASS CONCHNTRATION MASS 

OCIMS FRACTION - BASE/NEUTRAL COMPOUNDS (contmucdl 
228 I .4-D1chlarobcnz,::no ( I 06-

X - - - - - - - mg/L f<s/d - - -~~"" 
23B 3.3-Dicltlorobermdme (91-
94-1) X - - - - - - - mg/L f<s/d - - -
248 Dtelhyt l'Wiallle (8-4-U-

X - - - - - -- - mi"I, kg/d -- - -
21 

25B Dtmcthyl Phthalllle ( 13 I -
X -

11-31 
- - - - - - mg/L kg/d - - -

26B Di-N-Butyl Phthalato (84-

74-2) X - -- - - - - - mi"I, kg/d - - -
27B 2.4-Dlll1trotoluene(l21-14 

2) X - - - -- - - - mg/L kg/d - - -
28B 2.6-Dinltrololuene ( 606-20-
2) X -- - - - - - - mg/L kg/d - - -
29B. Di-N-Octyl Phlhalato ( 117-

X - - - - mg/L kgld - - -8-4--0) - - -
JOB I .2-Dtphouylhydrazinc ( a, 

X - - - - - - - mg/L klfld - - -'··'----· 111.,,,-66-71 

3 IB Flucnntheno (206-#-0) X - - - - - - - mg/L kgld - - -
328 Fluo=a (86-73-7) X -- - - - - - - mg/L ka/d - - -
338. Hexaehlorobenzenc ( 11 S-

X - - - - - - - rni"I, kafd - - -
174-JI 
34B Hoxacblorobutad!cnc (87-

X - - - - - - - rng/L kgld -- - I-
1 ..... 3, 

358 
Heuchlorocyclopontad,ene (TT- X - - - - - - - mg/L kg/d - - -
47-4) 

368 Hexachloroethano (67-72- X - -- - - - - - m&fL ka/d - - -
37B Indeno (1,2, 3-cd) Pyreno 

X - -- - .. - - mg/L ki,l'd - - -(193-39-5) -
38B bopborooo (78-59-1) X - - - - - - - mafl., ki,'d - - -
39B NIJ)htbolono (91-20-3) X - - - - - - - m&'l, kg/d - - ~ 

40B N!trob= (98-9""3) X - - - - - - - m&'l, kg/d - - -
◄ I B N-Nltrosodunethylamino 

X - .. mg/1. kg/d - - -(62-7S-9) - - - - -

◄28 N-N1trosodt- N-
mg/L lcg/d Propylmnlne ( 621-64-7) X - - - - - - - - - -

EPA FOIID 3510-2C (S-90) PA0EV-7 



CONTINUED FROM P ~ ,V-7 -----
01.JTFALL NO 114 

', --._ 
2.MARK'X' 3.EFFLUENT 4. UNITS (:.oectfy ,fbla11k) 5 INTM tional) 

l Pollutant and C AS NO. (ij b a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE o LONGTERM AVG. VALUE e.. LONG TERM A vG. 

a Testing C BeJM1Vcd ( rf available) (rf available) d No OF 
a 

awnJal>le) Believed CONCENTRA b MASS VALUE b NO OF 
Required 

Prnomt 
Aboent (!) (2) (I) (2) (I) (2) ANALYSES TION (I) (2) ANALYSES 

CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS CONC'IMTRA 110N MASS 

GC/MS FRACTION - BASPJNEUTRAL COMPOUNDS (contmued) 

43B. N-
N rtrosodlpbonyhunme X - - - - - - - mg/L kg/d - - -
1,86-30-6) 

44B. Pbenanlhrene X - - - - - - - rng/L kgld - - -
(85-01-8) 

45B.Pyrene X - -- - - - - - rnsfl.. kg/d - - -
'129-00-0 

46B. 1,2,4-Tnehloroben%C!IO X - - - - - - - rng/L kg/d - - -
!(120-82-1) 

OC/MS FRACTION - PESTICIDES 
IP.Aldnn 

X (309-00-2) - - - - -- - - rng/L kg/d - - --
2P a-BHC 

X 1319-84-6) - - - - - - - rng/L kg/d - - -
3P,IJ-BHC 

X - - - - - mg/L kg/d 
(319-85-7) - - -- - -
4P y-BHC 

X - - - - mg/L kg/d 
158-89-9) - - - - - --
5P5-BHC 

X 
319-86-8) - - - - - - - rng/L kg/d - - -· 

6P. C1tlordme X - - - - - - - rnJll'L kg/d - - -
(57-74-9) 
7P. 4,4'-DDT 

X - rng/L kg/d 
150-29-3) - - - - - - - - -
8P 4,4'-DDE 

X -- - rng/L kg/d 
(72-55-9) - - - - - - - -
9P. 4,4'-DDD 

X -- rng/L kg/d 
72-54-8) - - - - - - - - -
!OP Dteldrm 

X '60-57-1) - - - - - - - rng/L kg/d - -- --
11 P a-Eoosulflm 

X rng/L kg/d 
115-29-7) - - - - - - - - - -

12P ~Endorulfao 
X - - - mg/L kg/d lo 15-29-7) - - - - -- - -

13P. Endosulfan 
Sulfate X - - - - - - - rng/L kg/d - - -
'1031-07-8) 
14P Endnn 

X - rng/L kg/d 
1<72-20-8 -- - - - - - - - -
Aldehyde X - - - - - - - mg/L kgld - - -1(7421-93-4) 
I 6P Hcplachlor 

X - - - - - rng/L kg/d 
1(76-44-8 - - - - -
EPA Form 35 I 0-2C (8-90) PAOEV-8 
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I 
,.----., 01.TTFALL NO. 114 

EPA I.D. NUMBER (copy ftum Item 1 ofFonn I) ' 1 891114 

------CONTINUED FROM P,. . V-8 

2.MARK'X' 3.EFFLUENT 4. UNITS (~c/fy if blanJr.) 5 INTAKE (optional) 

I. Pollutant and 
a. MAXIMUM DAY VALUE 

b. MAXIMUM 30 DAY VALUE 'if c. LONG 1ERM AVG. V ALUE(if 
a. LONG TERM AVG. VALUE 

CASNO.(]J a TOl!iaa b C 
avatlable) m>ailable) d No OF 

L 
b NO.OF 

Bcl!cvcd BellCVCd CONCENTRA b MASS 
m>auable) Required 

Pr=nt Absent (I) (2) (2) (2) ANALYSES 
TION (I) (2) ANALYSES 

CONCENTRATION MASS 
(I) CONCENTitA TION 

MASS 
(I) CONCENIBATION 

MASS CONCHNTRA TION MASS 

GC/MS FRACDON - PESTICIDES (conllmMd) 

17P lleptac!Jlor 
Epoxlde X - - - - - - - mg/L kg/d - - -
(1024-57-3) 
ISP PCB-1242 

X mg/I.. kg/d -(53469-21-9) - - - - - - -- - -
19P. PCB-1254 

X - mg/I.. kg/d - - -
(I 1097-69-1) - - - - - -
20P. PCB-1221 

X mg/L kg/d 
(11104-28-2) - - - - - - - - - -
21P. PCB-1232 

X mg/L kg/d 
(11131-16-5) - - - - - - - - - --
22P. PCB-1248 

X mg/L kg/d 
(12672-2%) - - - - - - - - - -
23P PCB-1260 

X mg/I.. kg/d 
]1096-82-,) - - - - - - - - - -

24P n..:li-1016 
X - - - - - - - mg/L kg/d - - --:n 2674-1 I-2l 

25P Toxapbene 
X - - - - - - - mg/I.. kg/d - - -'(8001-35-2) 

EPA Form 3SI0-2C (8-90) Page V-9 



PLEASE PRINT OR 'P'l'E IN TIIE UNSHADED AREAS ONLY. You may report some or all of this information 
on separate sheets (u: ·amc fonnat) instead of completing these pages 
SEE INSTRUCTION~ 

EPA 1.D NUMBER (copy from Item I of Form I) 
110001891114 

' ' I I OlITFALL NO 115 

V INTAKE AND EFFLUENT CHARACTERISTICS contmued from eJ ofPorm 2-C 
! ! 
I - - ·- - • - - • - - - - - • - - • _, 

PART A-You must provide the results of at least one analysis for every pollutant m this table. Complete one table for each outfall See instructlons for add1ttonal detruls. 

I. Pollutant 

n B1ological Oxygen Demand (BOD) 

b Chemical Oxygen Demand (COD) 

c Total Organic Carbon (TOC) 

d Total Suspended Solids (TSS) 

e Ammonia (as NJ 

f. Flow 

g Temperature (wmt11r) 

h. Temperature (SID!lmu) 

I pH 

2. EFFLUENT 

a. MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE 

(tf(Jl'(J//abla) 

(I) 
CONCENfRATION 

19.0 

VALUE 
0 15 

VALUE 

VALUE 

MINIMUM 

(2) 

MASS 

23 n 

(I) (2) 
CONCENTRATION MASS 

VALUE 

VALUE 

VALUE 

MAXIMUM MINIMUM 
73 

MAXIMUM 

c LONG TERM A VO. VALUE 
(,f urmla/o) 

(I) 
CONCENJ'RA TION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

~ 
,_ ' 

3. UNITS (specify if blank) 

d No OF a. 
ANALYSES CONCENTRATION 

b.MASS 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

MGD 

°C 

oc 

STANDARD UNITS 

4. INf AKE (aptio11a/) 

11. LONG TERM A VO VALUE 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 

MASS 

b NO.OF 
ANALYSES 

r--~ 
! . . - - - --- I 

PART B- Mnrk "X" m column 2-a for each pollutant you know or have renson to believe is present Murk "X'' In column 2-b for each pollutant you believe to be ab5ent Jfyou mark column 2a for any pollutnnt which 1s Ilnuted either directly, or 
indirectly but expressly, man effiuent limitations guideline, you must provide the results ofat least one annlysis for that poliulllnt For other pollutants for which you 111111'k column 211, you must provide quonU!a!IVe dota or an cxplanatlon of their 
prcscncc In your discharge. Complete one table for each outfall Sec the instructlons for ndchuooal details nnd requirements. 

I. Pollutnnt and 
CAS NO. (If 
awulable) 

a Brom1do 
24959-67-9 

b Chlorine, Total 
Residual 

c Color 

d. Fecal Coliform 

e Fluoride 
16984-48-8 

f N1tn1te - Nitrite 
as 

2.MARK 'X' 3. EFFLUENT 4. UNITS (specify if blank) 

8 
MAXlJ\,IUl\lDAY VALUE b MAXll\!UM 30 DAY VALUE (if o LONG TERM A VO VALUE (If 

c. Believed <I\'01/al>la) cna!Jalc d. No Of a 
Believed Absenl 1---(-1)-----.--(2_)_-+---(-t)_;;=~-'--(2-)--+---(-l)__,.;;==,--(-2)--I ANALYSES CONCEmRATION 

Prll3CDI CONCBITRATION MASS CONCENTRATION MASS CONCENTRATION MASS 

b. 
b.MASS 

X mg/L kg/d 

X mg/L kg/d 

X NTU 

X COUI0Oml 

X mg/L kg/d 

X mg/L kg/d 

EPA Form 3510-2C (8-90) Page V-1 

5. INfAKE (optional) 

a LONG TERM A VO. VALUE 

(I) 
CONCENTRATION 

(2) 
MASS 

b. NO.OF 
ANALYSES 



-----
OlITFALL NO. I IS ---ITEM V-B CONTINUF - I ·-,MARK'X' 3 EFFLUENT 4 UNITS (specify ifbla11Jc) 5. INTAKE (optlona, 

b. MAJ<.1MUM 30 DAY VALUE o. LONG TERM A VO. Y ALUE d No. OF • I. Pollutant and CAS b a MAXIMUM DAY VALUE CONCENTRA b MASS o LONG TERM A VG. V ALUB • (rfamtlablc) (if atY11/able) ANALYSES NO. (ljava1/able) Believed Bchcved TION b NO OF 

Preso,t Absent (I) (I) (I) (I) (2) ANALYSES 

CONCENTRATION 
(2) MASS 

CONCENTRATION 
(2) MASS 

CONCENTRATION 
(2)MASS 

CONCENTRATION MASS 

OOMS FRACTION 

g. Nitrogen, Total 
Qrgim1c(as NJ 

X - - - - - - - mg'L kg/d - - -

b 011 &Greuo 
X < so < 626 - - - - I mg/L kgid -- - -

I PhosphorUJ ( 115 P), X - - - - -
TDIIII (7723-14-0) 

- - mg/L kg/d - - -

j. Radioactivity 

(I) Alpha X - - - - - - - pCI/L - - - -

(2) Beta X - - - - - - - pCI/L - - - -

(3) Radtum, Tote! X -- - - - - - - pC1/L - - - -

( 4) RaclnnD 226, Total X - - - -- - - -- pCI/L - - - -
k Sulfate (at SO,) 

X - - - - mg/L kg/d 
(14808-79-8) - - - - - -

I Sulfide (a, SJ X - - - - - - - mg/L kg/d - - -
m Sulfite (Ill SO,) 

X - - - - - mglL lg/d 
(1426~5-3) 

- - - - -

n Surf&ctanu X - - - - - - - mg/L kg/d - - -
o Alnrnfnum, Total 

X - - - - - - - mg/L kg/cl - - -(7429-90-5) 

p Bmum Total 
X - - - - - - - m&,IL kg/d - - -(7«o-39-3) 

q. Boron, Total (7440-
X - - - - - - - mg/L kg/d - - -42-8) 

r. Cobalt, TOlal (7440-
X - - - - -- -- mg/L kg/d - - -48-4) -

s Iron, Total (7439-
X - - - mg/L kg/cl -

89-{;) - - - - - -
I Magnesium, 

X - - - - - - - mg/L kg/d - - -TOia) (7439-95-4) 

u. Molybdenum, 
X - - - - - - -- mglL kg/d - - -TOia! (7439-98-7) 

v. Manganese, 
X - - - - - - - mg/L kg/d - - -Total (7439-96-5) 

w. Tin. Total (7440-
X - - - mg/L kg/cl - - -31-5) - - - -

x. Tltanimn, 
X - -- - - - - - mg/L kg/cl - - -TO(a( (7440-32-{;) 

EPA Form 3510-2C (8-90) Pll!e V-2 



CONTINUED FROM P> 1 

I =n ,,v ,wmoc.n. \'-"PY nun mom 1 o, rOJlll I J IIVWID,,,111~ r1'JlrALLNU II) 

-~ 
-

PART C- rr,..,. are a primary adalJ') ••d this olrtflll COJll.llru p-.. W111tow111tt, refer IO Table lc-2 lo Ibo hmroctlwu to detOT111lnewblch of the GC/MS fractlom yea mmt tat fer. Mark "lC" ,a cohmin 2-a f'or oll Rck GC/MS frac:tleou that apply to,...... b>dutry aad ror 
ALL lone lletlll, eyaahl••• and lot.If plloaoll. U yoo are aot reqarrod to mark....,. 2-• (RCODdary bnlaJtries, oonproca, 'ft'1lll.lWlltor ootfallJ, 11.11d aooroqsir<d GC/MS fradloGJ), mark "X" • eoluma 2-11 fir - poD11ta1 you lutew or baYe 1't1IIOD to bdlen n present. Mark 
"X" lo cola,o 2-c ror ucll pgllutmtt ,..., bolJow ls abomt. If )'Oii lUrl< COOllllD 21 for aay polhrtnnt, yea mmt ,ro>ido lllo rallltJ ol at least on, analysis rer that pallutanL U yeu mark colmna lit ror any pollJllaM, you mmt prnido Ike resait, of at i....,1 one ual:,m for that 
poll■t■■ l If yon know or lone ro■so11 to bdlno II wW be dlsckars,d I■ ..., ... tr■tlom orto ppb or gm,tu, If you mark columa lb for aeroleia, aerylo■Jtrile, 1,,1 dlaitropboool, or l-mothyl-4, 6 dlnrtrophoaol,ye■ mul proridethe rauJu oraa i...t..,. aanlph ror each o(tlooi, 

poll■l.lnlt wlllch yon latew er bvo ,...... to bellow that yo■ dladuirp Ill CODttll!nltloos or 100 ppb er srutor, Ot1oerw1so, ror polwtaab ror wludi yo■ ■oarlr. col■mo lb, yau ■1mt either ,ul,oult at 1- one ... 1y11s or brlclly dolerlbe tho reinons the pollatant ls e:q,rd<d lo bt 
dk,1,..--d Nole thal !hr« .... 7 ....... to 1h11 part, - - each cardilllY, Comni.te OQC toble (■D 7 _, fer ..,h ntfllll. S,e bu'""'"'- for •d-1 dttallt ud .......... ..,It 

Part C. 

2.MARK 'X' 3 EFFLUENT 4. UNITS S. INTAKE (op/tonal) 

a MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE c. LONO.TERMAVG. VALUE a. LONG 1ERM AVG. 

I Pollutant Md CAS NO. b C, (if aw,dab/e) (if aml/able) d No OF 
a. VALUE b.NO.OF (If available ) • TClllllg Be!Joved Behoved CONCENTR b.MASS Reqwred Preoenl Abaent (I) (1) (2) ANALYSES 

ATION (I) (2) ANALYSES 
(I) CONCEN'IRATION (2)MASS 

CONCENTRATION 
(2)MASS 

CONCENTRATION MASS CONCENTRATION MASS 

METALS, CY AN1DE. AND TOTAL PHENOLS 

IM Anlllnooy, Total X - - - - .. - - mg/I.. kg/d - - -7440-36-0) 

12M Arsenic, Total X - - - - - - - mg/L kg/d - - -
(7440-38-2 

3M Betylhum, Total X - - - - - - .. mg/L kg/d - - --
(7440-ll-7) 

4M Cadmnm, Tow X - - - .. - - - mg/L kg/d - - -
(7«o-43-9) 

SM Chrom l1lll1, X - - - - - - - rng/L kg/d - - --
TOIB] (7440-47-3) 

6M Copper, Total X - - - - - .. - mg/I... kg/d - - --
K7440-50-8) 

7M Lead, Total X - - - - .. - - mg/L kg/d - - -
(7439-92-1) 

SM Mc:rcmy, Total X - - - - - - - mg/L kg/d - - -
(7439-97-6) 

9M Nickel. Total X - - - - - - - mg/L kg/d - - -
(7440-02-0) 

I OM Seleruum. X - - - - - - - mg/L kg/d - - -
Total (7782-49-2) 

1 IM SIMI', Total X - - - - - .. - mg/L kg/d - - -
(7440-22-4 

12M Thallium. X - - - - - .. - mg/L kg/d - - -
T ota1 (7440-28-0) 

13M ZIDc, TOI.II X - - - - - - - mg/L kg/d - - -
(7440-66-6) 

14M. Cyomde, X - - - - - - - mg/L kg/d - - -
Total (57-12-5) 

ISM Ph<nols, X - - - - - - - mg/L kg/d - - -Total 

DIOXIN 

2,3,7,8- 'DESCRIBE RESULTS -
Tctrachlorodibenm-P X 
D= (1764-01-6) 

EPA Fonn 3~10-2C (8-90) PAOEY-3 



O\JTFALL NO. 115 
CONTINUED FROM p,._- V-3 -------, ---,_ 

2.MARK 'X' 3. EFFLl 4 UNITS (specify ,[blank) 5 INT, 'optional) 

a MAXIMUMDAYVALUE 
b. MAXIMUM 30 DA y· c.LONOTERMAVO. VALUE a. LONG TERM A VG. 

I. Pollutant and CAS NO. {lf 
a Testing b Believed c Bchc,'Cd 

VALUE (lfavailablt:) (If al'tnlah/11) 
d.No. OP 

a VALUE b NO.OF m-ai/able) 
Reqmred Abseoi ANALYSES 

CONCEKTRA b MASS (1) ANALYSES Present (2) (I) (2) (I) (2) TION (2) (I) CONCENTRATION CONCENTRA1 
MASS CONCENTRATION MASS CONCENTRATION MASS ION MASS 

GC/MS FRACTION-VOIATILE COMPOUNDS 

IV Acrolein X - - - - - - - mg/L kgld - -- -
1(107-02-8\ 

2V. Aayl0111tnle X - - - - - - - mg/L kg/d - - -107-13-1\ 

3V. Benzene X - - - - -
lm-43-21 

- - mg/L kgld - - -
4V Bis (Chloromethyl) Not Required Not Requrred Not Reqwrcd 
Ether (542-88-1 l 

5V Bromofonn 
lr75-25-2l 

X - - - - - - - mg/L kg/d - - -
6V. Camon 
T etrachlondc X - - - - -- - - mg/L kg/d -- - -
1(56-23-5\ 

7V. Chlorobenzcoc 
1'108-90-7\ 

X - - - - - - - mg/L kg/d - - -

SY. CWcrodlbromomcthmtc X - - - - -- - - mg/L kg/d - - -
1<124-48-ll 

9V Chloroethane X - - - - - - - mg/L kg/d - - -1<75-00-31 
I OV HJUorociliylvmyl 
Ether X - - - - -
In 10-15-B\ 

- - mg/L kg/d - - -

11 V Chloroform X - -- - - - - -- mg/L tg/d - - -
1(67-66-3\ 
12V Dlchlorobrom cm ethane 

X - mg/L kg/d - -lf7S-27-4l - - - - - - -
13 V. Dldtlorodifluoromethane 

Not Requln,d Not Rcq111red Not Reqwrcd 1(75-71-8\ 
14 V I, 1-Dichlorocthane 

X - - - - - - me,'L kgfd - - -lm.34-31 -
15V 1,2-D1chloroctbme 

X - - - - - - - mg/L l:g/d - - -In 01-06-21 
16V. I, 1-Dtchloroethylene 

X - - - - - - - mg/L k&/d - - -lm.35-41 

17V 1,2-Dlcbloropropane X -
1<78-87-5) 

- - - - - - mg/L kg/d - - -
18V. 1,3-Dicltloropropylenc X -

1<>42-75-6\ 
- - - - - - mg/L kg/d - - -

19V. Ethylbenzene X - - - - - - - mg/L kgld - - -
(100-41-4\ 

20V Methyl X - - - - - - - mg/L kg/d - -
BromJde (74-83-9\ 

21V. Methyl X - - - - - - - mg/L kg/d - - -
C1iloridc (74-87-3\ 
EPA Fonn 3510-2C (8-90) PAOEV-4 



OUTFALL NO. 115 
CONTINUED FROM PJ\P"-"'-4 -------.,,, -----..._ 

2MARK'X' 3.EFFLUENT 4. UNITS (m«ffv ,[blank) S.JNTAKEl '-Ji) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c LONG TERM AVG. VALUE(lf a. LONG TERM A VO. 

I. Polhnnt and CAS NO (if b. • (If arcnlah/e) aral/a/Jlt) 
d No OF 

I VALUE 
b.NO OF m"riilaN,) a Tootma BclJevod Believed CONCEITTRA b MASS Rcc,.ilred 

Present Absmrt (2) (2) (2) ANALYSES 
TION (I) (2) ANALYSES 

(I) CONCENIXATION 
MASS 

(I) CONCENIRATION 
MASS 

(I) CONCENTilATION 
MASS CONCENTilA TION MASS 

QC/MS FRACTION - VOLATILE COMPOUNDS(~ 

22V, Methylene X - - - - - - - mg/I.. qld - - -
Chlorido <1~21 

23V 1.1,2,2-
ITetrachloroetbooo X - - - - - - - ms,'L kgld - - -
1(7().34-51 

24V Tetmchloroelhyla X - - - - - - - mg/1. qld - - -
11121-1µ1 

25V Toluene X - - - - - - - mg/L kg/d - - -
11108-8&-31 

26V 1,2-Tram-
Dichlorocthylenc X - - - - - - - mg/L l<gld - -- -

11156-60-51 

27V. 1.1. I-Trichloroethane X - - - - - - - mg/L kgld -- - -
1'71-55-61 

28V I , I ,2-Tnclilorocll11me X - - - - - - - mg/L kgld - - -
lrn-00-51 

2'1V Tnchlorocthylene X - - - - - - - ma/L kg/d - - --
lr79-0l-61 

30V, Tnchlorotluoromolhmc X - - - - - - - ma/L kgld - - -
if75-69-41 

31V Vinyl Chlondo X - - - - - - - mg/I.. kgld - - -
1175-01-41 

OC/MS FRACTION - ACID COMPOUNDS 

I A 2-Chlorophcnol X - - - - - - - mjp'L ks,ld - - -
1(95-57-81 

2A 2,4-Dtchlorophcnol X - - - - - - - mg/L kg/d - - -
11120-83-21 

3A 2.4-Dimotbylphenol X - - - - - - - mg/L ka,ld - -- -
lr1o.s-67-91 

4A 4,6-Duutro-OCretol X - - - - - - - mg/I.. kw'd - - -
11534-52-ll 

5A. 2.4-Dmrtrophcnol 
1151-28-51 

X - - - - - - - mg/L kgld - - -

6A 2-Nltrophenol X - - - - - - - mg/L ka/d - - -1'88-75-51 

7 A 4-Nrtrophenol X - - - - - -- - ma/L kg/d - -- -
100-02-71 

BA. P..Q,loro-MCresol X - - - - - - -- mglL ka/d - - -
(59-50-T\ 

9A ~ X -- - - - -
'87-86-5 

- - mg/I.. kgld - - -

IOA Phenol X - - - - -- -- - mg/I.. qld - - -
'108-95-21 
11 A. 2.4.6-Tnchlorophonol X - - - - - - - mg/I.. ~d - - -'88-05-2) 

EPA Form 35l0-2C (8-90) PAOEV-5 



CONTINUED FROM PA<W-l!,5 .-. OUTFALLNO 115 ---,_ 
2.MARK'X' 3. EFFLUENT 4. UNITS (zpcclfy if blank ) :!. INTAKE (Of, ) 

I Pollutant and CAS NO (If a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c LvNO TERM AYO. VALUE(!{ a LONG TERM AVG 

b C. ( If available) availabl~) d.No OF • VALUE 
available) I Tomng 

Bo!J"'od Behoved CONCENTRA Tl b.MASS 
b NO OF 

Required 
Pre$OIII Absent (I) (2) (I) (I) (2) ANALYSES ON (I) (2) ANALYSHS 

CONCENTRATION MASS CONCENTRATION 
(2) MAsS 

CONCi!NTilA TION MASS CONCJ!N1RATION MASS 

OC1MS FRACTION - BASE/NEUI'RAL COMPOUNDS 

1B Accnopbthene (83-32-9) X - - - - - - - mg/L ka/d - - -
2B Atctwpbtylene (208-%-8) X - .. - - - - - mg/L ki/d - - -
3B Anllncenc ( 120-I 2-7) X - - - - - - - rtliiL ka{d - .. -
4B BenzKlmo (92-87-5) X - - - - - - - mg/L kg/d - - -
5B8enzo(a)Antlnceno 

X - - - - - .. - mg/L ksfd - - -
1(56-55-3} 

6B. ~ (a) Pyn,ne 
X - - - - - - - mg,'L ki/d - - -

K50-32..!!J 

7B 3,4-&nzofluorantben 
X mg/L ksfd (205-99-2) - - - - - - - - - -

SB Benzo (glu) Pcrylcne 
(191-24-2) X - - - - - - - ma/I.. kg.Id - - -
9B 8cl!Zo (k) Fluormhenc (207-

X - - - - - - - mg/L lqi/d .. - -08-9) 

!OB 81J (2-Chloroethoxy) 

Methane (111-91 X - - - - .. - - mg/L ki/d - - -
I) 

I IB Bts (2-0iloroethyl) Ether 
(111-44--4) X - - - - .. - - mg/L kgld - - -
12B Bis (2-ChloroltOpropyl) 

X - - - - mg/I.. ks/d - - -Elluir ( I 02-80-1) - .. -
I 3B Bl5 (2-Ethynxr<yl) Plibalate 

X - - .. - - - - mg/L ksfd - - -(IIHl-7) 

14B ._Bromophenyl Phenyl Ether 
X mg/I.. ki/d (101-5.S-3) - - - - .. - - - - -

158, Butyl Bfflzyl Phthalate (8.S-
X - - - - - .. - mg/L kw'd - - -68-7) 

16B 2-Cbloronapbthalene (91-58-
X mg/L ki/d 7) - - - - - - - - - -

17B 4-Chloropbenyl Phenyl Ether 
(700> 72-J) X - .. - - - - - mg/L kgld - - t-

18B Cluysene(218-01-9) 
X - - - - - - - mg/L kg/d - - -

19B Dibemo ( a,b) Anthracene 
mg/L kg/d (53-70-3) X - - .. - - - - - - -

10B 1,2-Dichl<YObcnzene (95-50-

I) X - - - - - - - mg/L ka,'d - - -
21 B 1,3-DH:hlorobcnzmo (54 I· 

X ml!IL kg/d -73-1) - .. - - - - - - t-

EPA Form 3510-2C (8-90) PAGEV-6 



CONTINUED FROM PAc;,:..,.,-6 -----.., OUTFALLNO 115 
\ 

2.MARK'X' 3 EFFLUENT 4. UNITS (s~cljj• cf blank) 5. INTAKE (opt ' 
b MAXIMUM 30 DAY VALUE 1.o -~ONO TERM A VO.VALUE n. LONU 1ERM A VO 

I Pollutant and CNl NO. (Tf b n MAXIMUM DAY VALUE (I/ mwlobl~) (rf m-ot/obl~) d. No OP • VALUE b NO OF 
crrallahlo) a, TCJtmg 

Bellovotl 
c Bclu,vod 

ANALY~ 
CONCT:NTRA b MASS 

(I) (2) ANALThliS Required Abffltt (2) (I) (2) (2) TION Presoot (I) CONCENTRATION 
MASS CONCIDITRATION MASS 

(I) CONCHNTRATION 
MASS CONCENTRATION MASS 

OC/MS FRACTION. BASE/NEUTRAL COMPOUNDS (cootuwed) 

22B 1.4-Dtchlorob=eno ( I 06- X - - - - - - - mg/L kg/d - - -14&7) 

23B 3,3-Dtchlorobmndu,e (91-
X - - - - - - - m&ll, kg/d - - -9+-1) 

12-4B O.ethyl Phtbalate (84-66- X - - -- - - -- - mg/L kgld - - t-
121 
25B DLDlethyl Phchalatll (131 • X - - - - - - - mglL kg/d .. - t-
11-3) 

126B Dt-N-Butyt PhlhAla!e (84-

74-2) X - - - .. - - - - m&ll, kgld - - -
Z7B 2,4-Dimtrotolue11c (121-14-

X - - - - - - .. mg/L kg/d .. - -2) 

2.8B 2,6-Duutrotolueno ( 606-20-
X - - - - - - - mg/L kgld - - -12) 

29B 0.-N-Oc!yl Phlhalate ( 117-
X - - - - -- - - mafL kg/d - - -84-0) 

JOB I ,2-D,phcoy{ltydrulo ( ar 
X -

· l '122-66-n - - - - - - mafL q/d - .. -
3 I B Fluomitbcnc (206-44-0) X - - - - - mafL kgld - -
32B Fluoccno (86-73-7) X - - - - moll. kgld 

133B Hcxachlcxubcnmne ( 118-
X - - - - - - - ma,'L kg/d - - -

174-1) 
34B Hexacblorobutadtcnc (87-

X - - - - - - - mg/L kg/d - - -
llil!-1) 
35B. 
H c:xachlorocyclopc:ntad,me (77- X .. - - - - - - mg/L kgld - - -
47-4) 

36B Hoxacbloroetbanc (67-72- X .. - - - - mg/L kgld -
37B lndcno (/,2,kd) Pyroao 

X - - - - - - - mg/L kg/d - - -( 193-39-5) 

38B Isophorono (78-59-1) X - - - .. - - - mg/L kgld - - -
39B Naphthalono (91-20-3) X - - - - - - - mwl, k&/d - - -
40B N1trobcnzeno (98-95-3) X - - - - - - - mwl, kivd - .. -
4 IB N-Nrtrosod!mcthy1111nlno 

X - - .. - .. - - mg/L kgld - - -(62-75-9) 

42B N-Nltrolodl- N-
X - - - - - mg/L kg/d .. -· -Propy\amLn0(62l-64-7) - -

EPA Form 35l0-2C (8-90) PAOEV-7 



CONTINUED FROM ~,._.r; V-7 _, OUTFALL NO. 115 -----, 
2.MARK 'X' 3 EFFLUENT 4 UNITS (specify if blank) 5.INTM lrona/) 

I. Pollutant anrl CAS NO. (if a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONG TERM A VG. VALUE a. LONU ·rERM AVG. 

a Testing 
b 

c Believed ( ff available ) (r[ ava1lahfe! d No OF 
a 

VALUE b NO or aw1//ab/e) Believed CONCENTRA b MASS 
Required 

Present 
Absent (I) (2) (I) (2) (I) (2) ANALYSES 

TION (I) (2) ANALYSES 
CONCEmllA 110N MASS CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS 

OC/MS FRACTION • BASE/NEUTRAL COMPOUNDS (continued) 

43B N-
N1trosod!pheoyl111111ne X - - -· - - - - mg/L kg/d - - -
'(86-3().{;) 

44B. Phenaotbrene X - - - - - - - mg/L kg/d - - -
1(85-01-8) 

45B.Pyrcuc X - - - - - - - mg/I.. kg/d - - -
(129-00-0 

46B 1,2,4-Tnchlorobcn=ie X - - - - - - - mg/L kg/d - - -
1(120-82-1) 

OC/MS FRACTION - PESTICIDES 
IP. Alclrm 

X m~ kg/d ( 309--00-2) - - - - - - - - - -
2P.a-BHC 

X mg.IL kgld 
(319-84-6) - - - - - - - - - -
3P. ll-BHC 

X - - - - - - - mg.IL kg/d - - -
I (319-85-7l 
4P. -,.BHC 

X - - - - - - - mg/I.. kg/d - - -1(58-89-9) 
SP. o-BHC 

X mg/L kg/d 
1(319-86-8) - - - - - - - - - -
6P. Chlordane X - -· - - -
1(57-7+9) 

- - mg/L kjyd - - -

7P. 4,4'-DDT 
X - - - - - - - mg/L kg/d - - -1(50-29-3) 

SP 4.4 -DDE 
X mg/L kg/d 

1<72-55-9) - - - - - - - - - -
9P ◄ ,4'-DDD 

X mg/L kg/d - - -<72-54-8) - - - - - - -
!OP Dteldrm 

X mg/L kg/d - -1(60-57-1) - - - - - - - -
I IP. a-EnOIUlfan 

X mg/L kg/d 
(I 15-29-7) - - - - - - - - - -
12P ll--EndO!lliJim 

X - .. - - - - - mg/L kg/d - - -
1

( I 15-29-7) 

13P. Endosulfan 
Sulfate X - - - - - - - mg/L kg/d - - -
( I 031-07-81 
14P.t::D<ll1n 

X mg/L kg/d 
(72-20-8 - - - - - - - - - -
Aldehyde X -
(7421-93-4) 

- - - - - -· mg/L kg/d - - -
16P. Heptachlor 

X - - - - - - - mg/L kg/d - - -(76-44-8 

EPA Form 3510-2C(8-90) 



I 
Ot.rrFALL NO. 115 -- EPA I.D. NUMBER(copy from Item I ofForm I) ----- 891114 

CONTINUED FROM P. ✓-8 

2 MARK'X' 3.EFFLUENT 4 UNITS (mectfvr/bfank) 5. INTAKE (optional) 

I. PollUl!ml and 
a. MAXIMUM DAY VALUE 

b. MAXIMUM JO DAY VALUE lf c LONG TERM A VG V ALUE(if 
a LONOTERMAVO. VALUE CASNO (ff a Testing 

b 0 
l1Wlilable) amrlable) cl No OF • b NO OF 

Believed Believed CONCENTRA b MASS m·allable ) Rcqwrcd 
Prnent Absent (I) (2) (2) 

(I) CONCENTRAnoi;j 
(2) ANALYSES 

TION (I) (2) ANALYSES 

CONCENTRATION MASS 
(I) CONCENTRATION 

MASS MASS CONCENTRATION MASS 

OC/MS FRACTION - PESTICIDES (continued) 

17P. llcptachlor 
Epw.u!c X - -- - -- - - - mg/I.. kg/d - - -
(I 024-57-3) 
ISP. PCB-1242 

X mg/L kg/d 
( 53469-21-9) - - - - - - - - - -
19? PCB-1254 

X mg/L ke/d (11097-69-1) 
- - - - - - - - - -

20P PCB-1221 
X mg/L kgld 

( 11104-28-2) - - - - - - - - - -
21? PCB-1232 

X mg/L kg/d 
(1 ! 131-16-5) - - - - - - -- - - ~ 

22? PCB-1248 
X mg/L kg/d 

( 12672-29-6) - - - - - - - - - -
23?. PCB-1260 

X mg/I.. kg/d 
( I 1096-82-5) - - - - - - - - - -
24P PCB-1016 

X mg/L kg/d 
(12674-11-2) - - - - - - - - -- -
25P To-..aphcnc 

X -- - - - - - - mg/I.. kg/d - - -(8001-35-2) 

EPA Form 35l0-2C (8-90) Page V-9 



PLEASE PRINT OR p.t.QE IN THE UNSHADED AREAS ONLY. You may report some or all of this lnfonnauon 
on separate sheets (11!. arne fonnat) l!uitead of completing these pages 
SEE INSTRUCTION~ 

,........,_ EPA I.D NUMBER (copy from Item I ofForm I) 
110001891114 

: --- -- ------- ----------7 OUTFALL NO. I 16 

V INTAKE AND EFFLUENT CHARACTERISTICS continued from I _ _ _ _ _ _ . _ I 

PART A-You mll5t provide the results ofat least one analym for every pollutant m this table Complete one table for each outfllll Sec instructions for additional details 

I Pollutnnt 

a B1ologlcal Oxygen Demand (BOD) 

b Chemical Oxygen Demand (COD) 

c To!AI Org1m1c Carbon (f()C) 

d Total Suspended Solids (TSS) 

e Ammonia (as NJ 

f Flow 

g Temperature (winter) 

h. Temperature (s1011mtr) 

I pH 

a. MAXIMUM DAY VALUE 

(I) 
CONCENTRATION 

VALUE 
0 072 

VALUE 

VALUE 

(2) 
MASS 

2. EFFLUENT 
b. MAXIMUM 30 DAY VAWE 

(I/ m•mlab/a) 

(I) (2) 
CONCl!NTRATION MASS 

VALUE 

VALUE 

VALUE 

MINIMUM MAXIMUM MINIMUM MAXIMUM 

c LONGTERM AVG, VALUB 
(lfm·ailah) 

(I) (2) 
CONCENTRATION MASS 

VALUE 
0072 

VALUE 

VALUE 

~ 
I - -· 

3. UNITS (specify if blank) 

d No. OF o 
ANALYSES CONCENI"RATION 

b.MASS 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

6 MGD 

oc 

oc 

STANDARD UNITS 

4. INT AKE (opllonal) 

n.LONOTERMAVO VALUE 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

b NO.OF 
ANALYSES 

PART B- Mruk "X" In column 2-a for each pollutant you know or have reason lo believe i!! present Mori.: "X" In column 2-b lbr each pollutant you believe to be absent If you mark column 2a for any pollutnnt which 1s limited either directly, or 
indirectly but expressly, in an effluent limitations guideline, you mU51 provide the results ofat least one analys~ for that pollutant For other pollutants for which you mark column 2a, you must provide quantltn!Jvo data or an explanatron ofthe1r 
prcsencc m your discharge_ Complete one table for each outfitll. Sec the mstructlons for additional details and requirements 

I. Pollutant and 

CAS NO. (If 
ava1/able) 

a Brormde 
4959-67-9 

b. Chlorine, Total 
Residual 

c Color 

d Fecal Coliform 

c, Fluondc 
16984-48-8 

f. Nitrate - Nitrite 
asN 

2.MARK 'X' 3. EFFLUENT 4. UNITS (specify if blank) 
n. MAXIMUM DA y VALUE b. MA;,,.1MUM 30 DAY VALUE (if c LONG TERM AVG, VALUE (1f 

c. Bchevcd 1-------~----------"-t11_'al-"/a_bl"'6_._ ___ +-____ nvall __ ul--1c------1 d_ No. OF a 
Behoved Absent (I) (2) (I) (2) (I) (2) ANALYSES CONCfilITRATION 
rrc.cnt CONCENJ"RATION MASS CONCENTRATION 11,,!ASS CONCENTRATION l\,IASS 

b. 
b MASS 

X mg/L kg/d 

X mg/L kg/d 

X NTIJ 

X COUIOOml 

X mg/L kg/d 

X mg/L J...g/d 

EPA Fonn 3510-2C (8-90) Page V-1 

5. INT AKE (optional) 

a LONG TERM A VO. V ALUB 

(I) 
CONCENl RATION 

(2) 
MASS 

b.NO,OP 
ANALYSES 



ITEM V-B CONTINUF,.--.__ ,.,..--., OUTFALL NO 116 ---... -
.MARK'X' 3. EFFLUENT 4 UNITS (sprctfJr If blank) 5. INTAKE (optionaJ, 

b MAXIMUM 30 DAY VALUE o LONG TI!RM A VO VALUE d No OP • I. Pollutant and C AS a. MAXIMUM DAY VALUE CONCENTilA e LONGTERMAVG VALUE n b. (ifal'Cnlabl•) (If am/lab!,) ANALYSES 
b MASS 

NO. (If available) Bdto=l Believed TION b NO OF 

Prcocnt Absent (1) (I) (I) (I) (2) ANALYSES 

CONCENI'RATION 
(2) MASS 

CONCEN1 RATION 
(2) MASS 

CONCENTRATION 
(2)MASS 

CONCENTRATION MASS 

OOMS FRACTION 
g Nitrogen, Total x -

I Ormmlc (as NJ - - -- - - - mg/L kg/d - - -

b. 0.1 &. Grease 
X - - - - - - I mg/L kg.Id - - -

I Phospbonu (u P), X - -- - -- - - - mg/L kg/d - - -
Tollll (7723-14-0l 

j. Radiooctivi ty 

())Alpha X - - - - - - - pCi/L - - - -

(2) Beta X -- - - - - -- - pC!/L - - -- --

(3) Rlldium, Total X - - - - - - - pCIIL - - - -

(4) Radtum 226. Total X - - - - - - - pCi/L - - - -
k Sulfate (O.!' SO ,J 

X mg/L kg/d 
( I 4808-79-8) 

- - - - -- - - - - -

I. Sulfide (aJ S) X - - -- - - - - mg/L l.g/d - - -
m Sulflte (as~) 

X - - - - -- - - mg/L kg/d - - -(14265-45-3) 

n. Surlictanu X - - - - - - - mg/L kg/d - - -
o AllllDlllUll1, Tola! 

X -- - - - - - - mg/L kg/d - - -(7429-90-S) 

p. Bmwn Total 
X - - - - - - - mg/L kg/d - - -

(7440-39-3) 

q Boron, Total (7440-
X - - - - - - - mg/L kg/d - - -42-8) 

r Cobalt, To1al (7440-
X - -- - - - - - mg/L kg/d - - -48-4) 

s. Iron, Total (7439-
X - - - mg/L kg/d - -89-6) - - - - -

I. Magnesium, 
X - - - - - -- - mi/l, kg/d - - -Total (7439-95-4) 

u Molybdenum, 
X -- - - - - - - mg/L kg/d - - --Total (7439-98-7) 

v Manganese, 
X - - - - - - - mg/L kg/d - - -Total (7439-96--') 

w Tin, Total (7440-
X - - - - - - - mg/L kg/d -- - -31-5) 

X Tn1111111111, 
X - - - - - - - mg/L kg/d - - -Total (7440-32-6) 

EPA Fonn 35l0-2C (8-90) Page V-2 



CONTINUED FROM P/i 
~ 

I er-/\ 1 u r<UMOtl<. \copy IT0IJl ur:m I ot ro,m 1 / l~ll!Ylll41U\Jl~ALLNU Jib 

-
PART C- lf,-n..,. a prlla"'J' lodntry and llLb outCall c:oatalD, preau ,n1t<Wal<r, rd'..- lo Tablo lc-1 In tho lmtracbom lo detenalncwhldl oftloe GC/MS fractions,... mllft ,,., for. Marlt "X" hl columa 2-a fer a0 sadl GC/MS fradlanl that apply to yow hNlutry and fur 
ALL tnJc mllah, cyamdes, and total phoaoh. lfyuu arc - required lo mark column 2 ... (......i.uy adastri<s, ■ouproccu waJlt!wlller outfalls, and -rcqa,red GC/MS £n,ct!om). mark "X" In columa 2-11 f.,. eacli pollata■t yo■ k■ow or hAve ....., .. lo b<llon II pnomt. Mark 
"X" ,n colum■ 2-c for o■m po_, yua bcltn'I! 11 abuat. If you mark rollllllJI la for my poll■tut, yuo mrut prom!• th< rualu of at loat - an.olysb for that pollatmt If you mark coltma 2.b for any polmut, yoa mut pRTid• the rttulb of at leaJI °"" aulyJb for tbat 
pollatallt 11,... know or haTe rouo■ to bdle¥o 11 will be ch11tharaed la C9DCftllnollODI or 10 ppb or~. If1"■ markcela,■■ 2b for ..... 1om, ocryloo,Jtno, 2,,1 dhtltroplRaol, or 2-motbyl-4, 6 dioallroplwlol,you mmi prorido tilt rnulb of at lNst ooo ■a■lyRS f&r ach or111 ... 
pollataaJJ w•ldt ,-n bow or have reasoa to bdJn,, lb.■ I you dJlcharto hl caac:mtnllOIII ol 100 ppb or cruter. Otlterwne, ror potut,mu far wbldt Y°" m&rk cola.a 2b, yeu mllSI fflhu ,o- at !tut one a■alyns or bnoo,, dncnhe tho ,_ Iii• polllllallt " npttted to h< 
~ Note that 11,ero ■n 7 -•to.._ n..-., n1-- ...,,i.w udl ,.......,,,.,_ <'=nl.,_ nu lllblo lall 7 Daftll for .. c11 _._IL See for adcbhoaal ...._,,. __, _....,,.,,11 

PartC 
2.MARK 'X' 3.EFFLUENT 4. UNITS 5. INTAKE (oj,{lonal) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. LONG TERM AVG. VALUE a LONG TERM A VG. 

I. PollutJmt and CAS NO b. 0. (if available ) (if Cll'Ollablo) d. No.OF 
a. VALUE b.NO. OF (ff awnlahk) a TCIIIDJI Believed Bcl1..-I CONCENTR b.MASS 

Required 
Present Absent (I) (I) (l) ANALYSES 

ATION (I) (2) ANALYSES 
(I) CONCEN!llATION (2)MASS 

CONCENlllATION 
(l)MASS 

CONCENTRATION MASS CONCl!NTilA TION MASS 

METALS, CYANIDE, AND TOT AL PHENOLS 

IM Anumooy, Total X - - - - - - - mg/L kg/d -- - -
(74"°"36-0) 

2M Armitc, Tot■! X - - - - - -- - mg/L kg/d -- - -
(7440-38-2 

3M. Baylltum, Tola! X - - - - -
(7440-41-7) 

- - mg.IL kg/d - - -

14M Cadmn■n, Total X - ·- - - - - - mg/L kg/d - - -
(7440-43-9) 

,M Chroml\llD, X - - - - - - - mg/L kg/d -- - --
IT ota1 (7 44()..,17 -3 J 

6M Copper. TOW X - - - - - - - mg/L kg/d - - -
(7440-50-8) 

7M Lead, Total X - - - - - ·- - mg/L kg/d -- - -
(7439-92-1) 

8M Mercury, Total X - - - - - - - mg/L kg/d - - -
(7439-97-6) 

9M Niclce~ Total X - - - - - - - mg/L kg/d - - --
(7440-02-0) 

I OM Selonlum, X - - - - - - - mg/L kg/d - - --
Total (7782-49-2) 

11 M Stlver, Total X - - - - - - - mg/L kg/d - -- --
(7440-22-4 

12M lbalhum, X - - - - - - - mg/L kg/d -- -- -
Total (7440-28-0) 

I 3M. ZUIC, Total X - - - - -- - - mg/L kg/d - -- -
(7440-66--6) 

14M Cyanide, X - - - .. - - - mg/L kg/d - - -
Total (57-12-5) 

I 5M Phenoli, X - - - - - - - mg/L kg/d - - -
Total 

DIOXIN 

2,3.7,8- I DESCRIBE RESULTS -
T olnlchlorod,benzo.P X 
D1oxm (1764-01-6) 

EPA Form 3510-2C (8-90) PAOEY-3 



CONTINUED FROM P,,._...,, V-3 ,--.,, OUTFALL NO 116 -2.MARK'X! 3 EFFLl 4. UNJTS (, ~cify ifblanfc) S INT. ,Of]tlonal) 

a MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY c LONO'IERMAVO. VALUE a LONG TERM A VO. 

1 Pollutant and CAS NO. (If 
a TCllmg b. BollOVCd o. Believed 

VALUE (/fm-al/able) (if am1/ab/e) 
d No OF 

m VALUE 
b NO OF amdable) 

R.eqwred Prumt Absent ANALYSES 
CONCENTRA b MASS (I) ANALYSES 

(I) CONCl!NTRATION 
(2) (I) (2) (I) (2) TION CONCENTRA! 

(2) 

MASS CONCENTilATION MASS CONCENTRATION MASS ION 
MASS 

GC/MS FRACTION - VOLATILE COMPOUNDS 

IV. AcrolCU1 X - - - - - - - mg/L l._gld - - -
1(107-02-8) 

2V Aaylomtnle X - - - - - - - mg/L kg/d - - -
1(107-13-1) 

3VBcnzcue X - - - -- -
1(71-43-2) 

- - mg/L kgid - - -

4V B~ (Cbloromethyl} No! R.eqwred No!Reqmred Not Reqmred 
Ether ( S42-8S- I) 

5V Bromofonn X - - - - - -- - mg/L kg/d - - -
1(75-25-2) 
6V. CaroOll 
Tetrachlonde X - -- - - - - - mg/L kg/d - - -
1(56-23-5) 

7VChlocobenzene X - - - - - - - mg/L kg/d - - -
l<lOS-90-7) 

BY Chlcrodtbrcmometbane X - - - - - - - mg/L kg/d - - -
I rt24--48- ll 
9V Cbloroethanc X - - - - - - - mg/L l._g!d -- - -
(75-00-3) 

11 OV. 2-Lllloroe\byl vmyl 
Ether X - - - - ·- - - mg/L l._gid - - -
1(110-75-8) 

11 V. Chlorofonn X - - - - -
1(67-66-3) 

- - mg/L kg/d - - -

12V Dlcb 
X mg/L kg/d 

1(75-27-4) - ~ - - - - - - - -
13 V Dtcblorodttluoranethanc 

Not Required NotReqwred Not Required 
1(75-71-8) 
14V. l,I-D1cblorocthane 

X - - - - - - - mg/L kgid - - -(75-34-3) 
15V 1,2-Dtcblorocthanc 

X - - - - - - - mg/L kg.Id - - -'!107-06-2) 
16V. l,l•Dicbloroethylene 

X .. - -· - - - - mg/L kg/d - - -1(75-35-4) 

17V. 1,2-Dlcbloropropanc X - - - - - - - mg/L kg/d - - -
(78-87-5) 

18V. 1,3-Dtcbloropropylene X - - - - -
(542-75-6) 

- - mg/L kg/d - - -

19V. Etbylbcnzene X - - - - - - - mg/L kg/d - - -
1(100-41-4) 

20V. Methyl X - - - - - - - mg/L kgld ·- - -
Bromide 174-83-9) 

21V. Methyl X - - - - - - - mg/L kg/d - - -
Chlondc (74-87-3) 
EPA Form 3510-2C (8-90) PAGEV-4 



OUTFALLN0.116 -...,_ CONTINUED FROM PA,.,,.._.-4 -----
2 MARK'X' 3 EFFLUENT 4. UNITS ( ctJeclfy if blank) 5 INTAKE(, 1!) 

11. MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE c. LONG TERM AYO. VALUE(!( a. LONG TERM A VG 

I Pollunrt IIJd CAS NO (Jf b C. (ti am,lable ) available) 
d No OF • VALUE 

b NO.OF muliabl,) a Tcotina Bdl.-1 llfflevcd CONCENIRA b.MASS 
Reqt=d Abtent (2) (2) (2) ANALYSES 

TION (I) (2) ANALYSES Preoom (I) CONCENIBATION (I) CONCENTRA 110N (I) CONCEN'IRA TION 
MASS MASS MASS CONCENTRATION MASS 

GC/MS FRACTION -VOLATILE COMPOUNDS(cv,lfmwJ) 

22V M~lene X - - - - - - - msfL kj/d - - -
Chlondo <75--09-2\ 

23V. 1,1,2.2· 
Tenchlorottlw,e X - - - - - - - ma/L ka/d - .. -
79-3-1--51 

24V.Tctracblarocthylene X - .. - - - .. - ma,'L kg/d - - -
11127-18-41 

125v. Toluene X - - - - - - .. mj!/L kg/d - - -
11108-88-31 

126v 1,2-Trans-
DICbloroetbylenc X - - - - - - - msfL kg/d .. - -
156-60-5\ 

27V I, I, 1-Tnchlorocthme X - -- - - - - - mg/L kl!fd - - .. 
lnt-55-61 

28V 1.1,2-Tnchloroethone X - - - - - - - mg/L kjvd - - -
79-00-'ll 

'l'JV Trichlorocthylena X - - - - - - - msfL kg/d - - -
1179-0t-61 

30V Tnchloro!looromethanc X - - - - - - - msfL kg/d - - .. 

''754.1-4\ 

JIV Vinyl Chlondo 
ln5-01-4, 

X - - - - - - - ma,'L ka/d - - -
GCIMS FRACTION. ACID COMPOUNDS 

I A 2-0iloropheool X - - - - - - - mg/L kg/d - - -
1i95-57.g1 

2A 2.4-Dichloropbenol X - - - - - - - ma,'L kl!fd - - -
11120-83-2\ 

3A 2,4-Dancthylpbc:nol X - - - - - - - msfL kgld - - -
1<105-67-91 

4A 4,6-Dmotro-OCrcsol 
11534-52-ll 

X .. - - - - - .. ma,'L kw'd .. - ,__ 

5A 2,4-Dlllltrophenol X - - - - - - - mg/L kg/d - - -
1<51-28-5\ 

6A 2-Nitrophonol X - - - - - - - msfL kg/d - - -
1(118-75-51 

7 A -!--N1trophenol X - - - - - - - D1a,'L k;/d - - ,_ 
100-02-71 

8A P-Chloro-MCrcsol X - - - - - - - ma,'L kg/d - - -
(59-50-71 

9A PctnchloroJ:A,eol X - - - - - - - mg/L k&/d - - -
187-86-5 

IOA Phenol X - - - - - - - msfL kg/d .. - -
'I 08-95-21 
11 A 2,4.6-Tncluophenol 

X -
88-0.5-21 

- - - - - - ma,'L kg/d - - -
EPA Form 3510-2C (8-90) PAOEV-5 



OUTFALL NO 116 -.._, CONTINUED FROM PAP,..., 5 ,.-...._ 

2.MARK'X' 3.EFFLUENT 4. UNITS (ncqfy if blank) 5. INTAKE (op ) 

I , Pollutant and CAS NO (If a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c. WNG TERM AVG. V ALUE(if a. LONG TERM AVG 

a TOll!ng 
b. C (lf(ll'O//oh/e) mYJilahle) d. No OF • VALUE avulablc) Bdleved Balloved CONC!lNTR.A TI b.MASS 

b NO OF 
Roquirod 

Present Ab9<DI (I) (2) (I) (I) (l) ANALYSES 
ON (I) (2) ANALYSES 

CONCENTRATION MASS CONCENTilATION 
(2) MASS 

CONCENillATJON MASS CONCENrRATION MASS 

OC1MS FRACTION - BASE/NRUTRAL COMPOUNDS 

I B. Aceoaph!bcoc (83-31-9) X - - - - - - - mg/L kg/d .. - -
2B Acenaphtylenc (208-96-8) X - - - - .. - - m&fl.. ka/d - - -
3B, Anlhracene (120-12-7) X - - - - - - - mg/L kgld - - -
4B Benzidtnc (92-87-5) X - - - - - .. - mg/L l<s'd - - -
5B Bemo ( a) Anthracene 

X - - - - - - - mg/L kg/d - - -
'.56-S5-3) 

6B Bcnzo (a) Pyrcna 
X - .. - - - - - msfL kg/d - - -(S0-32-8) 

7B. 3,4-Bcnzoflucnnthene 
X mg/L q/d 

(205-99-2) - - - - - - - - - -

8B Bmtzo (gh1) Pe,ylene 

(191-24-2) X .. - - - - - - mg/L k@ld - - -

98 Bonzo (k) Auonnthone (207-
X - - - - - mg/L kg/d - - -08-9) - -

I OB Bis (2-0!Joroethoxy) 

Methane (111-91- X - - - - - - - mall- kg/d - - -
I) 

I I B 815 (2-Chloroethyl) Ether 
(111-44-4) X - - - - - - - mg/L kgld - - -
128 B11 (2-Chloroisopropyl) 

X - - - m&fl.. kgld - - -Ether (I 02-80-1) - - - .. 

13B Bis (2-Ethylboxyl) Phlbalatc 
X - - - - - - - mg/L kwd - - -(117-81-7) 

14B 4-BromopbenylPheoyl Ether 
X mwL J<wd (101-55-3) - - - - - - - - - -

I SB Butyl Bonzyl Phthalate (85· 
X - - - - - - - m&fl.. ki/d - - -6S-7) 

168. 2-CJ»ororaphdlaone (91-58-
X m&fl.. kg/d - - -7) - - - - - - -

I 7B 4-Cblorophenyl Phenyl l!thcr 
(7005-72-3) X - - - - - - - mg/L kgld .. - -
188 Clwysc:nc (218-01-9) 

X - .. - - - - - mg/L lqpd - - -
198. Dlbemo (a,h) Anlhracenc 

m&fl.. kg/d (53-70-3) X - - - - - - - - - .. 

20B. 1,2-Dlchlorobenzeno (95-.50-
ms/L kg/d I) X - - - - .. - - - .. -

21B 1.3-Dl-cltlorobcnzcnc (541-
X m&fl.. kwd -73-1) - - - - - - - - -

EPA Form 3510-2C (8-90) PAGE V-{, 



OUTFALL NO I 16 
CONTINUED FROM PA<1"--1/-6 ----... ---... 

2. MARK 'X' 3 EFFLUENT 4. UNITS ( TJl!CifY if blank) 5. INTAKE (opt ' 
I Pollutant and CAS NO (ff 11. MAXIMUM DAY VALUE 

b. MAXIMUM 30 DAY VALUE 1.. ~ONO TERM A VO. V AWE a. LONO TERM A VO. 
a T..ilns b, 

C Believed (1( aw,Jlabl6) (if amtlab/1!) d No OF • VALUE b NO.Or (11'(1/lab/•) Bc!lcved CONCENTRA b MASS 
Required AblO!!l (2) (I) (2) CJ) ANALYSES (I) (2) ANALYSES 
~ (1) CONCl!NTRATJON (I) CONCENTRATION TION 

MASS CONCENTRATION MASS MASS CONCENTRATION MASS 

GC/MS FRACTION - BASF/NEUTRAL COMPOUNDS rrnnmn..,.n 

21B 1,4-Dlchlorolionzr:ne ( I 06-
X - - - - - - - mwl, kg/d - - -46-7\ 

23B 3,3-Dicl11orobermdmc (91-
94-1) X - - - - - - - mg/L kg/d - - -
248 Diethyl Phthalate (84-t,6- X - - .. - - -- - mg/L kg/d - - -2\ 
25B Dimethyl Phthalate (131 -

X - - - - - - - mg/L kgid - - -
"·" 
26B D1-N-Butyl Pbtbalate (84-

14-2) X - - .. - - - - mg/L kg/d - - -
27B 2,4-Dinitrololueoc (121-14 

X - - mg/L kgld - - -2) - - .. - -
2813 2.6-Dmttrotolucne ( 606-20 

X - ma/1, kg/d - -2) - - - - - - -
2913 Di-N-Ociyl P!nhllate ( 117 

X - - - - mg/L kg/d .. - ,_ 
84-0) - - -
JOB 1,2-Dtpbenylhythzme (a, 

X - .. .. - .. - - mg/L kg/d - - -\ fJ 22-66-7\ 

31 B F1wnnthono (206-44-0) X - - .. - - - - ma/1, k&fd - - -
32B. Fluoreno (86-73-7) X - - - - - - - ma/1, lewd - - -
33B, Hexachlorobenzeno ( 118-

X .. - - - - - - mg/L qld - - -174-1' 
34B Hexachlorobutadleac (87-

X - - - - - - - mg/L kg/d - - -611-J\ 
35B 
H~clopentadJeoe (77- X - - - - - - - mg/L kg/d - - -
47-4) 

36B Hexachlorocthane (6 7-72- X - - - - - - - ma/1, kg/d - - -
37B. lndeno (1,2,J.cd) Pyrene 

X - - - - - - - mg/L ~g/d - - -(193-39-5) 

38B Isophorooe (78-59-1) X - - .. - - - - mg/L k8'd - - -
39fl Naphthalene (91-20-3) X - - - - - - - ms,'L ksld - - -
40B N 1trtlbenzcne (98-9.S-3) X - - - - - - - mg/L kg/d - - -

14 I B N-Nrtrosodunothy lam me 
X - - - - ma/1, 4/d .. - -(62-7.S-9) - - -

◄2B N-Nltrorod1- N-
mg/L kg/d Propylamine ( 621-M-7) X - - - - - - - -- - --

EPA Fonn 35l0-2C (8-90) PAGEV-7 



CONTINUED FROM P/,,.'"'.V-7 
OUTFALL NO, 116 ....--.,__ .--.,,_ 

2.MARK'X' 3.EFFWENT, 4. UNITS (specify if blank) 5 INTAK lanai) 

I, Pollutant md CAS NO (1f b a. MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE c LONOTERMAVO VALUE a LONG 11:.RMAVG, 

a Taollnjj: c.Bcl!CVod (1favallah/~) (1fam1/ahlt!) d No.OF 
.. 

VALUE b.NO OF awn/able) Behoved CONCENTRA b. MASS 
R.eqwred 

Prosmt 
Abocnt (I) (2) (I) (2) (I) (2) ANALYSES 

TION 
(I) (2) ANALYSES 

CONCBNI'RA TJON MASS CONCENTRATION MASS CONCENTRATION MASS CONC'ENTRA TION MASS 

OC/MS FRACTION - BASE/NElJfRAL COMPOUNDS (continued) 

43B, N-
N 1trosodtpheoylamme X - - - .. - - - mg/L kg/d - -- -
'86-30-6) 

44B Phenllllhrcnc X -- - - - - - - mg/L kg/d -- - -
(85-01-8) 

4SB Pyrene X - - - - - - - mglL kg/d - - -
(129-00-0 

46B 1,2,4-Tnchlorobemeoc X - - - - - - - mg/L kg/d - - -
(120-82-1) 

OCIMS FRACTION - PESTICIDES 
IP.Ahlnn 

X mglL kg/d 
(309-00-2) - - - - - - - - - -
2P a-BHC 

X mg/L kg/d 
(319-84-6) - - - - - - - - - -
3P.l}-BHC 

X - - - - - - - mglL kg/d - - -319-85-7) 
4P y-BHC 

X - - - - - - - mg/L kg/d - - -(58-89-9) 
SP. ~BHC 

X mg/L kg/d 
,(319-86-8) - -- - - - - - - - -
6P Chlordane X - - - - - - - mg/L kg/d - - -
(57-74-9) 
7P. 4,4'-DDT 

X - - - - - - - mglL kg/d -- - -(50-29-3) 
8P 4,4'-DDE 

X - - - - - - - mg/L J..g/d - - -(72-55-9) 
9P. 4,4'-DDD 

X - - - mg/L kgld - -(72-54-8) - - - - -
I0P Dieldnn 

X mg/L kg/d 
(60-57-1) - - - - - - - - - -
I IP. a-Enosulfan 

X mglL kg/d 
/] 15-29-7) - - - - - - - - - -
12P 11-Endosulfan 

X - - - - -- - - mg/L kg/d - - --(115-29-7) 

13P. Endosulfan 
Sulfate X - - - - - - - mg/L lg/d - - -
1031-07-8) 

UP Endnn 
X mg/L kg'd 

{72-20-8 - -- - - - - - - - -
Aldehyde 
'7421-93-4) 

X - - - - - - - mg/L kg/d - - --
16P Heptacblor 

X - - - - - - - mg/L kgld - - -1(76-44-8 

EPA Form 3SI0-2C (8-90) PAOEV-8 



I 
OUTFALL NO I 16 

I -- EPA LD. NUMBER (copy from Item I ofFonn I) ----,_,891 I 14 
--.._ 

CONTINUED FROM P ,-s 
2. MARK 'X' 3. EFFLUENT 4. UNITS (specify ([blank) 5 INTAKE (opllonal) 

1. Pollutant and b. MAXIMUM 30 DAY VALUE ief c. LONG TERM AVG V ALUE(if 
CASNO.(lf a Teatma b C a. MAXIMUM DAY VALUE 

ava,lable) mwlablt!) d No. OF a a LONOTERMAVO. YALU! 
Behaved Bweved CONCENTRA b.MASS 

b NO OF 
mwlable) Rcqurrcd 

Preltllt Absent (I) (2) (2) (2) ANALYSES 
TION (I) (2) ANALYSES 

CONCENTRATION MASS 
(I) CONCENTRATION 

MASS (I) CONCENTRATION 
MASS CONCENTRATION MASS 

OC/MS FRACTION - PESTICIDES (commur:d) 
17P. Heptachlor 
Epoxuk, X - - - - - - - mg/I.. kg/d - - -
'1024-57-3) 
ISP PCB-1242 

X mg/I. kg/d 
'53469-21-9) - - - - - - - - - -
19P. PCB-1254 

X mg/L kg/d In 1097-69-ll - - - - - - - - - -
20P PCB-1221 

X 
1(11104-28-2) - - - - - - - mg/L kg/d - - -
21P PCB-1232 

X mg/L kg/d 11131-16-5) - - - - - - - - - --
22P. PCB-1248 

X mg/L kgld 1(12672-29-6) - - - - - - - - - -
23P. PCB-1260 

X kg/d 1(11096-82-5) - - - - -- - - mi/I. - - -
24P. PCB-1016 

X mg/L kg/d 1(12674-11-2) - - - - - - - - - -
25P. Toxaphcoe 

X - - - - - - - mg/L kg/d - - -1(8001-35-2) 

EPA Form 35 I 0-2C (8-90) P!!iCY-9 



PLEASE PRINT OR :,,a-mE IN THE UNSHADED AREAS ONLY You may repon some or all oftlus mfonnatlon 
on separate llhccl! (u same forrnnt) imtcad of completing these pages 
SEE INSTRUCTION~ 

EPA ID NUMBER (copy from Item I ofFonn I) 
110001891114 

--.., 

i- -- ·- ---------- --- -----··- - ------
OUTFALL NO 117 

V INTAKE AND EFFLUENT CHARACTERISTICS continued from e 3 of Form 2-C 

PART A-You must provide the results ofat least one analysis for every pollutant m this table Complete one table for each outfall See instruct.Ions for additional details 

I Pollutant 

a B1ologiCIII Oxygen Demand (BOD} 

b Chemtcal Oxygen Demand (COD) 

c. Total Organic Carbon {TOC) 

d Total Suspended Sol ids (TSS) 

e Arnmoma (as N) 

f Flow 

i Temperature (winter) 

h Temperature ( summir ) 

I.pH 

e. MAXIMUM DAY VALUE 

(I) 
CONCEN'ffiATION 

VALUE 
1.15 

VALUE 

VALUE 

(2) 
MASS 

2.EFFLUENT 
b. MAXIMUM 30 DAY VALUE 

(/faroi/able) 

(I) (2) 
CONCENJ"RATION MASS 

VALUE 

VALUE 

VALUE 

MINIMUM MAXIMUM MINIMUM MAXIMUM 

c LONG TERM A VO. VALUE 
(lfawnlaJ,) 

(I) (2) 
CONCENTRATION MASS 

VALUE 
047 

VALUE 

VALUE 

- --- - --- - --

3. UNITS (specify if blani:) 

d. No. OP a 
ANALYSES CONCENTRATION 

b.MASS 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

7 MGD 

oc 

oc 

STANDARD UNITS 

4. INTAKE (optional) 

11. LONG TERM AVO VALUE 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

b NO.QI' 
ANALYSES 

PART B- Mark "X" m column 2-a for each pollutant you know or have reason to believe IS present Mnrk "X" In column 2-b for each pollutant you beheve to be absent If you marlc column 2a for uny pollutant wluch is lirmted either 
directly, or indirectly but expressly, m Bil effluent limitations guideline, you must provide the results ofat least one analysis for that pollutanL For other pollutants for which you mark column 2a, you must provide quantrtative data or an 
explnoot.ion of their presence In your discharge. Complete one table for each outfall See the instructions for addltiom,.l details Bild requirements, 

I. PollutB!lt Bild 
CASNO. (If 
available) 

a Bromide 
24959-67-9 

b. Chlorine, Total 
Residual 

c Color 

d. Fecal Coliform 

e Fluoride 
16984-48-8 

f. Nitrate - N1tnte 
(13 

2.MARK 'X' 3. EFFLUENT 4. UNITS (specify if blank) 

b 
O 

MAXIMUM DA y y ALUE b MAXIMUM 30 DAY VALUE ( 
Believed c Belioved1-------..------+-----m_aJ_i_ab/-.•..._ _______ ....a,11V_ellal_o ____ -i d. No. OF a 
Present Absent (I) (2) (I) (2) (I) (2) ANALYSES CONCENTRATION 

CONCENJ"RATION MASS CONCEJIITRATION MASS CONCENI'RATION MASS 

o. LONG TERM AVG, VALUE (1f 

b.MASS 

X mg/L kg/d 

X m&fL 

X NTU 

X COUIOOml 

X mg/L kg/d 

X mg/L kg/d 

EPA Fonn 3510-2C (8-90) Page V-1 

5. INTAKE (optional) 

a LONG TERM A VO. VALUE 

(I) 
CONCENJ'RA TION 

(2) 
MASS 

b. NO.OP 
ANALYSES 



-- OUTI'ALL NO. 117 
ITEM V-B CONTINU( --.. -----, ·-...MARK'X' 3.EFFLUENT 4. UN ITS (.,p«tfy If /,lank) 5. INT AKE (opt/OM, 

b. MAXIMUM 30 DAY VALUE c LONG TERM A VG. VALUE d No 01' 
a 

I. Pollutant and CAS a MAXIMUM DAY V AWE CONCENTRA b MASS L LONG TERM A VO VALUE a b ( r/ a,u,/ab/o ) (If aradabh!) ANALYSES b.NO OF NO. (If =lab/•) Behovod TTON Bchcved 
ANALYSES 

Present Absent (1) 
(2) MASS 

(I) 
(2) MASS 

(I) 
(2)MASS 

(I) (2) 
CONCENTRATION CONCENTRATION CONCENTRATION CONC.ENTRA TION MASS 

OC/MS FRACTION 

g Nitrogen, Total 
n..oim,c (as NJ 

X - - - - - - - mg/L kg/d - - -
X - - - - - - I mg/L kg/d - - -h. Oil & Grease 

I. Pho,phorus (as P), X - - - - -
Total r7723-14-0l 

- - mg/L kg/d - - -
'. Radioactivity 

(I) Alpha X - - - - - - - pCJ/L - - - -

(2) Beta X - - - - - -- - pD/L - - -- -

(3) Radllllll, Total X - - - - - - - pCJ/L - - - -

(4) Radimt n6, Tola] X - - - - - - - pCi/L - - - -
J.: Sulfate (as SO,) 

X - - - - - - - mg/L kg/d - - I-
( 14808-79-8) 

I. Sulfide (m S) X - - - - - - - mg.IL kg/d - - -
m Sulfite (aa SO,) 

X - - - - - - - mg.IL kg/d - - -(14265-45-3) 

n. Surtactants X - - - - - - - mg.IL kg/d - - -
o Alwnlnum, Total 

X - - - - - - - mg/L kg/d - - -(7429-90-5) 

p Barium Total 
X - - - - - - - mg/L kg/d - - -(7440-39-3) 

q Boron. TOia! (7440-
X - - - - - - - mg/L kg/d - - -42-8) 

r. Cobell, Total (7440-
X - - - - - - - mi/I, kg/d -- - -48-4) 

I. lroo, Tole! (7439-
X - - -- - - - - mg/L kg/d - - -89-6) 

L Maineslum, 
X - - - - - - - mg/L kg/d - - -Tola] (7439-95-4) 

u Molybdenum, 
X - - - - - - - mi/I, kg/d - - -Tola! (7439-98-7) 

vMan~ X - - - - - - - mg/L kg/d - - -Total (7439-96-5) 

w Tm, Total (7440-
X - - - -- - - - mwJ., kg/d - - -31-5) 

<t. T1tanrum, 
X - - - - - - - mg/L k~d - - -Total (7440-32-6) 

EPA Fonn 3510-2C (8-90) Page V-2 



CONTINUED FROM PAG 

I h~A I u NUMtihR (copy trom llem I ot ~orm I) 

-
-

PART C- 1r,-oa oro o pnmu-y lnduillJ' ud tbl■ outl'■n coalllm proceo wutmttt, mer lo Tobie lc-l lu doc lulrudloa.l lo dotennmewlndl oflh• GCIMS froctlom yoa mmt test ror. Mork "X" ID co!DGm l-o ror oD ndl GC/MS froc:ho'II !hat apply to youT IDdtutry ond for 
ALL tmJc metDII, cyaofde,, ■ Del tetal phenol,. Ir you on DOC reqmred lo m■rk cobimn l-11 (1«9odary lodurtrln, ll0IIJll1lto11 wal0Wlller 04ltnlh, oud ooorequlred GC/MS lrroctlonJ, iu.rk "X" la colwan l-b ror ndl polhmmt yon kHw or hon re■ soe 10 bdlne b proent. M..-k 
"X" !Ji eohne :i-. ror eocb polltrtul you bdleve b nbsout. Ir :,oa muk cohunu lo for nay polhatant, yo-a mmt proY!de Ille ttlUlb or at lust one amf J"III r..- 1h11 poll■tut Ir you ... rk col■mn lb ror ony pollutut, :,ou r■ ust pronde Ille result, or II lout ..,. onalpl, for 1h11 
poDutonl If yn know er bave remon to bdfrtt It wlll be disd!■rged ID CODCOlllnlttJDJ or te pph or areatu. Ir you lllrll colun,n lb ror llffOleiA, ocrylonltrh, ],<I d!nltrwpbonal, or l-metby\-4, 6 dluhroplm>ol, you mml prcmd< !be renlts of at lout°"' ■■olysb for eodi ,r ...... 
poDutonls nldi yn know or lulve ....., •• to bd.ieve tluil ,-oa db chars< fn coaceatrotlo111 of I 00 ppb or p-tater. Otbonris,, for polluJ.oDls r.r wblcb you -rk colam■ lb, you 111ml oitMr Nlbmlt ■I least OM onaly,I, or brlolly delcrllle tloo ......., Ibo ,,.n.tuil t, expttted lo i,., 
......,_,_, N■te •••• ..__ •rn 7 --10 1bl. _..,, "'••,e rnlow -■-lo card""" r-nl°'t ON llblt (ul 7 -1 ror cadl tut!nll. Seo ID,ir.etlo,u ror addllloaal detdJ and -lrt1111m 

PartC. 

2. MARK 'X' 3.EFFLUENT 4.UNITS 5. INTAKE (opllonul) 

a MAXIMUMDAYVALUE 
b. MAXJMUM 3-0 DAY VALUE c. LONG TERM A VO. VALUE o. LONG TERM A VO. 

I Polllllmt end CAS NO b. 0 (if available ) (if ararlable) cl. No. OF 
a.. VALUE b.NO OF rif =lable) a. Tesru,g BelltMld Bo\lOVOd CONCENTR b MASS 

Required Present Aboenl. (I) (I) (2) ANALYSES 
ATION (I) (l) ANALYSES 

(I) CONCENTilATION (l)MASS 
CONCENTilA TION 

(2JMASS 
CONCENTRATION MASS CONCEN1RATION MASS 

METALS, CYANIDE, AND 10TAL PHENOLS 

IM Anlunooy, Total X - - - - - - - mg/L kg.Id -- - --
(7440-36-0) 

2M Arsenic, Total X - - - -- -
(7"40-38-2 

- - mg/L kg.Id -- - --

3M Berylhwn. T otol X - - - - -
(7-440-41-7) 

- - mg.IL kg/d - - -
4M Cadmrum, Total X - - - - -
(7-440--0-9) 

- - mg/L kg/d - - -
SM Chromrum. X - - - - -
Total (7-440-47-3) 

- - mg/L kg/d - - -
6M Copper, Total X - - - - - - - mg/L kg/d - -- -
(1<440-50-8) 

7M Lead, Total X - - - - -
(7439-92-1) 

- - mg/L kg.Id - -- -
SM Merctiy, Total X - - - - -
(7439-97-6) 

- - mg/L kg.Id - - -
9M Niclccl, Tot■ ! X - -- - - -
(7440-02-0) 

- - mg/L kg/d - - --
I OM Selcnrum, X - - - - -
Total (7782-49-2) 

- - mg/L kg/d - - --
1 IM Silver. Total X - - - - -
(7440-22-4 

- - mg/L kg/d - - -
12M Thallmm, X - - - - -
Total (7440-28-0) 

- - mg/L kg.Id - - -
!3M Zmc, Total X - - - - -
(7440-66-6) 

- - mg/L kg.Id - - .. 

14M Cyarudc, X .. - - - -
Toto! (57-12-5) 

- - mg/L kg/d -- - -
15M Pheoou. X - - - - -- -- -- mg/L kg/d - -- -

!Total 
DIOXIN 

2,3.7.8- 'DESCRIBE RESULTS -
Tctrachlorodibenzo.P X 
DIO'<m (176-4-01-6) 

EPA Fonn 3510-2C (8-90) PAGEV-3 



CONTINUED FROM PA,---.'-3 -----.,_ OUTFALL NO 117 ------, 
2. MARK 'X' 3.EFFLUl 4. UNITS (wecifY if blank) 5. INfA pt1onal) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY c. LONG TERM AVG. VALUE e. LONG TERM A VG. 

I Pollutnnt aDd CAS NO (if 
a Tcsting b. Bcllevcd c. Behoved VALUE I.![ awulabl« ) (tf awufab/c) 

d No. OF • VALUE 
b NO OF aMJlablt!) 

ANALYSES 
CONCENTRA b MASS (I) ANALYSES Rcqwred l'rMent Aboent (2) (I) (2) (I) (2) TION (2) (1) CONCENTRATION CONCENTRAT 

MASS CONCENTRATION MASS CONCl!NTRA TION MASS 
ION MASS 

GC/MS FRACTION - VOLATILE COMPOUNDS 
IV Acrolcin X - - - - - - - mg/L kg.Id - - -
'107--02-81 

2V Acrylonltrilc X - - - - - - - mg/L kg.Id - - -
107-13-1\ 

3V Benzene 
1<71-43-2) 

X - - - - - - - mg/1 kg.Id - - -
4 V Bis (Chlorometbyl) No! Required Not Required Not Required 
Ether (542-88-ll 

SV. Bromofonn X - - - - - - - mg/1 kg/d - - -
1<75-25-2) 
6V. Carbon 
T etracbloridc X - - - - - - - mg/L kg/d - - -
lrs6--23-5l 

7V. Chlorobcnzeoo X - - - - - - - mg/L kg/d - - -
l11os..90-n 

SY Chlorodlbromomolbene X - - - - - - - mg/L tg/d - - -
1<124-48-ll 

9V Chlorocthanc X - - - - - - - mg/L kg.Id - - -:ns.00-31 
I OV 2-Chloroelhylvmyl 
Ether X - - - - - - - mg/1 kg/d - - -
In 10-1s-s1 

11 V. Chloroform X - - - - - - - mglL kg/d - - -
1(67-66-3) 
12V Diehl orobromomctblne 

X mg/1 kg/d l/7S-27-4) - - - - - - -- - - -
13V Dicblorodl Ouoromelbane 

NotRcqutred 
lm-11-al 

Not Required Not Rll(JUll'Cd 

14V 1, 1-D?chlorocthane 
X - - - - - - - mg/L l:g/d - - -lt7S-34-3l 

I SV 1,2-Dlchlocoethane 
X - - .... - - - - mg/1 kg/d - - -11107-06-2) 

16V I, 1-Dlchlorocthylcne 
X - - - - - - - mg/L kg/d - - -ll7S-35-4l 

17V. 1,2-Dichloropropane 
1178-87-Sl 

X - - - -- - - - mg/L kg/d - - -
18V. 1,3-Dlchloropropylmc X -

11542-7S-6l 
- - - - - - mg/L kg/d - - -

19V Ethylbcnzene X - - - - - - - mg/L kg/d - - -
(100-41-4) 

20V Methyl X - - - - - - - mg/1 kg/d - - -
Bromide (74-83-9) 

21V. Methyl X - - - - - - - mg/L kll"d - - -
Chloride /74-87-31 
EPA Form 3510-2C (8-90) PAGEV-4 



OUTFALL NO 117 -CONTINUED FROM PA0"-'/-4 ..........,,_ 

2 MARK 'X' 3. EFFLUENT 4 UNITS (s,=rfv if blank) 5 INfAKE(, 'd) 

b. MAXIMUM 30 DAY VALUE c. LONG TERM A VO VALUE(if a LONG TERM A VO 
1. Po!Jllllllll and CAS NO (if b 

a. MAXIMUM DAY VALUE 
(if ara//ablt ) awn/able) • VALUE C 

d No OP b NO OP t11n1/abl,) • Tmluljj Bd1ovcd Bcll<M:d ( 1) CONC'ENlllA Tl, CONCENTRA b.MASS 
Req,.nml (2) (2) (2) ANALYSES TION (I) (2) ANALYSES Prment Absom (l)CONCENTRATION (I) CONCENTilATION 

MASS MASS MASS C'ONCE!mlATION MASS 

GCIMS FRACTION - VOLATILE COMPOUNDS(CV111im1<',Q 

2ZV Methylene X - - - - - - - mg/L kgld - - -Chlonde /75-09-2 l 

23V 1,1,2,2-
Totnlcblorocthano X - - - - - .. - ma/I, ka/d - - -

1179-34-5\ 

24V Tetrachlorocthylonc X - - - - - - - mg/L kg/d - - -
lm7-l~l 

'25V Toluene X - - - - - .. - mg/L kg/d - - -
I 11 08-88-3 l 

26V 1,2-Trans-
n.:hloroethylene X - - - .. .. - - rna/1- kg/d - - -
lo 56-60-5\ 

r/V. 1,1,1-Tnchloroc:tha,e X - - - - - - - ma,'L ki/d - .. -
l/71-55-61 

28V 1,1,2-Tnchloroethme X - - - - - - - mg/L kg/d - - -
l/79-00-Sl 

29V Tnchlorocthyt00<> X - .. - - - - - mg/L kgld - - -
/79-01-6) 

JOV Tnchlorolluoromethme X .. - - - - - - mg/L kgld - - f-

1/73-69-41 

31 V Vinyl Chlondc X - - - - - - .. msfL ki/d - - -lm-01 ◄, 

OC/MS FRACTION - ACID COMPOUNDS 

IA 2-chlorophoool X - - .. - - - - ma,'L kgld - - -
1195-57-$1 

2A 2,4-Dtc:hlorophmol X - - - - - - - mg/L kg/d - - -
11 I 20-83-21 

3A 2, 4-Dtmethylphenol X - .. - - - - - mg/L kg/d - - -1'105-67-9\ 

4A 4,6-Dlmtro-OCre,ol X - - - - - - - mg/L kg/d - .. -
IISU-52-ll 

5A 2,4-Duutrophenol 
1'51-28-5\ 

X - - - - - - - mg/L kgld - - -
6A 2-Nttrophenol X - .. - - - - - mglL ka/d .. - -
88-75-5) 

7 A 4-Nltrophenol X - - - - - - - mg/L kgld - - -
100-02-71 

SA P-Ouoro-Merc!Ol X - - - - -
59-.50-71 

- - mg/L kgld - - .. 

9A.Pcntechlorophcool X - - - - - .. - mg/L kgld - - -
1187-$6-5 

IOA Pbcnol X - - - - .. - - ma,'L ka/d .. - -
11108-9.5-2\ 
II A 2,4,6-Tnchlorophenol 

X - .. - - - - - ma,'L kgld - - -1188-05-2\ 

E.PA Fenn J510-2C (8-90) PAGE V-5 



CONTINUED FROM PAr-' ~ 
_ .......,_ OUTFALL NO 117 -,. 

2. MARK'X' 3. EFFLUENT 4. UNITS (spccf!v if blank) 5. INTAKE (op I 

I . Pollutant and CAS NO. (If a. MA.XIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE c. LONG TERM A VO V ALUE(if a LONG TERM A VG 

b C (if avatlaNe) m'atlabl~) I VALUE 
attilAblo) • Testing Bclloved Belloved 

d No OP 
CONC!iNTRA TI b.MASS 

b NO OP 
Re,µred 

Preooot Aboeot (I) (2) (I) ()) (2) ANALYSES 
ON (I) (2) ANALYSES 

CONCENillATION MASS CONCENTRATION 
(2) MASS 

CONCENTRATION MASS CONCENTilATION MASS 

OC/MS FRACTION - BASE/NEUTRAL COMPOUNDS 

18 Aeen,,phlbcnc (83--32-9) X - - - - - - - mg/L ksfd - - -
28 Ac<mphtyleno (208-96-8) X .. - - - - - .. mg/I. kg/d - - -
38 Anthracene (120-12-7) X .. - - - - - - mg/I. ksfd - - -
48 Bonmlmo (92-87-S) X - - - - - - - mlt'L ksfd - - -
58 Benzo (a) Anlhracone 

X - - - - - - - mg/I. kg/d - - -!(56-55-3) 
68 Benzo ( a) Pyrene 

X - - - - - - - mg/I. ks/d - - ~ 

(S0-32-8) 

78 3 ,4-Bemolluormnbeoe 
X mg/I. kgld 

(205-99-2) - - - - - - - .. - -
8B. Bemo (ghl) Pe,yleoo 
(191-2-4-2) X - - - - - - - mg/I. kafd - - -
98 Bonzo (k) Fluonn!beno (207-

X - - - - - - - mg/I. ka/d - - -08-9) 

I OB B11 (2-0lloroetboxy) 

Methane (I 11-91 X - - - - - - .. mg/I. kg.Id - .. -
I) 

118 811 (2-Chloroethyl) Ethor 
(111-4+4) X - - - - .. - - ma/L kgld - - .. 

12B 811 (2-Chloroaopropyl) 
X mii/L kgld - -Elbor (102-80-1) - - - - - - - -

138 811 (2-Ethylhcxyl) ~ate 
X - - - - - - - mg/I. kg/d - - -(117-81-7) 

14B 4-Bromophcny\Phenyl Ether 
X - mg/I. kg/d - -(JOJ-55-3) - - - - - - -

I SB Butyl Benzyl Phthalate (85-
X - - - - - - - mg/I. kafd - - -68-7) 

168. 2-Chlorooajjrthaono (91-SS-
X mg/L kgld - - -7) - - - - - - .. 

178 4-Chlorophcnyt Phenyl Ethor 
(7005-72-3) X - - - - - - - mwl, q/d - - -
188 Cbiysene(2IS-Ol-9) 

X - - - - - - - mg/I. kafd - - -
19B Dtbenzo(a.h)Anthraceno 

(53-70-3) X - - - .. - - - mg/I. kg.Id - - -
20B. I ,2-D1chlorobcnzeoo (95-SO-
I) X - - - - - - - mg/I. kg.Id .. - -
2 I B 1,3-Dl-ch.lorobemme (54 I· 

X mg/I. kafd -73-1) - - - - - - - - -
EPA Form 3SI0-2C (s-90) PAGE V-6 



CONTINUED FROM PAr~ ~ ~ 
OUTFALLNO 117 -----. 

2.MARK 'X' 3.EFFLUENT 4 UNITS (Jpec/fy rfb/a11k 2 5. INT AKE (otJI 

o. MAXIMUM DAY VALUE 
b MAXIMUM30DAYVALUE c. LONG TERM AVG. VALUE a LONO TERM A VO 

I PollU!Bnt 1111d CAS NO. (ff b 
(If mwlahlc l (!fai-aUabM d No OF 

.. VALlrf b NO OF CitYJ//ab/•) a Tosting 
B<,llev,d 

c B.UoMIC 
CONC!!NTRA b MASS 

ANALYSES Required Ab,ent (2) (I) (2) (2) ANALYSES (I) (2) 
PreJtnt (I) CONCENIRA TION ( I) CONCENTRATION TION 

MASS CONCENTRATION MASS MASS CONCENTRATION MASS 

OC/MS FRACTION - BASE/NEUTRAL COl-,IPOUNDS (canlmuedl 

22B 1.4-Drchlorob= (I 06-
X - - - - - - - mg/I. kgld - ·- -

46-71 
23B 3.3.D,oJ,Jorobenndmo (91-

94-1) X .. - - - - - - mg/L kg/d - - I-

24B D lo1hyl PIIhal ate (84-66-
2) 

X - - - - - - -- mg/I. kg,'d - - t-

25B Dmiethyl Phd!!Jatc ( 131 - X - - - - - - - mivL kafd - - -
111-31 
26B D1-N-B!Kyl Phthalate (84· 

74-2) X - - - - - - - rng/L kg/d - - -
IIB 2,4-Dmllrololuene (121-14-

~) X - - - - - - - mg/I. ks/d - - -
28B 2,6-Dlrutrotoh.1crn, (606-20-
2) X - - - - - -- - mg/I. k(Vd - - -
29B D1-N-Ootyl Phtb-1atc ( I 17-

X - - - - - - - mg/L k&'d - - -84-0) 

308, 1.2-Dlphenylhydrazmo ( as 
X -- - - - - - - ma/L kgld - - .. 

, H 122-66-7l 
3 IB Fluormthcne (206-«-0) X - - - - - - ms,'L kg/d - -
328 FlnormJO (86-73-7) X - - .. - ma/I. kg/d - t-

33B Hoxachlorobcnzern, ( 118-
X - - - - - - - mg/L k&'d - - -

74-1\ 
34B Hoxachlorobotad!eno (87- X - - - - - - - ma/L kg/d - .. -
68-3) 
35B 

Hcxachkrocycl~ (77- X - - - - - - - mg/I, kg,'d - - -
47--1) 

368 Hoxachloroethane (67-72- X - - - - - - mg/L kg/d -
37B IndcDo (/,2, J.cd) Pyrene 

X - - - - - - - mg/L kivd - - -(193-39-5) 

38B l,opbaooo (78-59-1) X - - - - - - - ms,'L kg/d - - -
39B Nophthalcno (91°20-3) X - - - - - - - ms'L k&/d - - -
400 N1trobcnmio (98-95-3) X - - - - - - - mafL kg/d - - -
41 B, N-NrtroJOdnncthylarunc 

X - - - - - - -· ma/L kg/d - - -(62-75-9) 

428 N-N1trosodi· N-
X - - - - - - mg/L kg/d -- - -Propylamlnc (621-64-7) -

EPA Fenn 3510-lC (8-90) PAGEY-7 



CONTINUEDFROMP'-V-7 ...----., OUlFALL NO 117 
' 

--.,_, 
2.MARK'X' 3.EFFLUENT 4 UNITS (specify if blank) 5 INTAK ional) 

1. PoUutant md CAS NO ((f b a MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE o. LONG 1ERM A VO.VALUE a LUNG TERM AVG. 

• TCSlmjj C Believed ( if availabl~ ) (If avatlable) d, No OF • VAWE mui/ab/•) Be!leved b.t.lASS b NO OF 
Required Absent (I) ANALYSES 

CONCl!NTRA 
J>f0$Clll (2) (1) (2) (I) (2) TION (I) (2) ANALYSES 

CONCENTRATION MASS CONCENTRATION MASS CONCENraATION MASS CONCENTRATION MASS 

OC/MS FRACTION - BASE/NEUTRAL COMPOUNDS (contmuod) 

43B N-
Nttrosodtphcnylamine X .. - - - - - - mi/L kg/d - - -
1186-30-6) 

44B. l'bmanthrenc X - - - - - - - mi"l, kgld - - -
l(8S-Ol-8) 

1458. Pyrene 
1(129-00-0 

X - - - - - - - mg/L kgld - - -

46B I ,2,4-Tnchlorobenzenc X .. - - - - - - mg.IL kg/d -- - -
1020-82-1) 

OC/MS FRACTION - PESTICIDES 
lP.Ahlnn 

X mg/L kg/d 1(309-00-2) - - - - - - - - - -
2P.a-BHC 

X mg/L kg/d 1(319-&4-6) - - - - - - - - - -
3P Jl-BHC 

X - - - mg.IL kg/d 1(319-85-7) - - - - - - -
4P. y-BHC 

X - - - - - - - mg/L kg/d -:(58-89-9) - -
SP ~BHC 

X mg.IL kg/d (319-86-8) - - - - - - - - - -
6P Chlordane X - - - - - - - mg/L kg/d - - -
157-74-9) 
7P 4,4'-DDT 

X mg/L kg/d (50-29-3) - - - - - - - -- - -
SP 4,4'-DDE 

X mg/L kg/d (72-55-9) - - - - - - - - - -
9P 4,4'-DDD 

X - mg/L kg/d /72-54-8) - - - - - - - - -
1 OP. Dleldrm 

X 160-57-ll - - - - -- - - mg/L kg/d - - --
11 P a-Enosulfan 

X mg/L kg/d '115-29-7) - - - - - - - - - -
12P Jl-Endosulfan 

X - - - - - - - mg/L kg/d -'115-29-7) - -
13P Endosulfan 
Sulfate X - - - - - - - mg.IL kg/d - - -
1(1031-07-8) 
14P. Endnn 

X 1172-20-8 - - - - - - - mg/L kgld - - -
Aldehyde 

X - - - - - -- - mg/L kg/d - - -1(7421-934 l 
16P Heptachlor 

X - - - - - - - mg/L kg/d -1(76-44-8 - -
EPA Form 3510-2C (8-90) PAOEY-8 
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I .---..,__ 891114 
OlITFALL NO. 117 

I 
--..,, 

EPA 1.D. NUMBER(copy from Item I ofFonn I) 
CONTINUED FROM P , •• - V-8 

2. MARK'X' 3 EFFLUENT 4. UNITS (specify (f blank) 5. INTAKE (optional) 

I. Pollutml and 
a. MAXIMUM DAY VALUE 

b. MAXIMUM 30 DAY VALUE Qf c.LONGTERMAVO. VALUE(/( 
a LONGTERM AVG. VALUE CASNO.(l/' a. Testing 

b. C. 
avallabfe) m'<luab/r,) dNo OF a. 

b NO OF 
Bcilevcd Bel!CYOd CONCENTRA b MASS 

arai/able) Required 
Preoent Abocmt (I) (2) (2) (2) ANALYSES 

TION (I) (2) ANALYSES 

CONCENTRATION MASS 
(I) CONCENTRATION 

MASS 
(I) CONCENTRATION 

MASS CONCENTRATION MASS 

OC/MS FRAcnON - PESTICIDES (continued) 
l 7P Hcptachlor 
Epoxtde X - - - - - - - mg/L kg/d - - -
:, 1024-57-3) 
ISP PCB-1242 

X mg/L kg/d 
1(53469-21-9) - - - - - - - - - -
19P PCB-1254 

X mg/L kafd (11097-69-1) - - - - - - - - - -
20P PCB-1221 

X mg/L kg/d 
(I 1104-28-2) - - - - - - - - - -
21P PCB-1232 

X mg/L kgld lo 1131-16-Sl - - - - - - - - - -
22P. PCB-1248 

X mg/L kg/d In 2672-29-6) - - - - - - - - - -
23P. PCB-1260 

X mg/L kg/d 
1(1 I 096-82-5) - - - - - - - - - -
24P. PCB-1016 

X mg/L kgld 
1/12674-11-2) - - - - - - - - - -
25P. Toxapbcne 

X - - - - - - - mg/L kg/d - - -1(8001-35-2) 

EPA Form 3510-2C (8-90) Page V-9 



PLEASE PRINT OR 'P-">J:; IN THE UNSHADED AREAS ONLY. You may report some or all oftht! mformauon 
on separate sheets {us rune fonnat) Instead of completing these pages 
SEE INSTRUCTIONS 

EPA I D NUMBER { copy from Item I of Fonn I) 
110001891114 

--- ---------------------
' I OUTFALL NO 118 

V INTAKE AND EFFLUENT CHARACTERISTICS continued from e 3 ofFonn 2-C 
I I 
' - -

PART A -You must provide the results of at least one analysis for every pollutant m this table Complete one table for each outfall. See mstructJoll! for add1tiolllll details. 

I Pollutant 

n Biological Oxygen Demand (BOD) 

b Chemical Oxygen Demand (COD) 

c. Total Organic Carbon (TOC) 

d. Total Suspended Solids (TSS) 

e Ammome (as N) 

f. Flow 

g Tcmperat= (w/11tt1r} 

h Temperature (sumnMr) 

I pH 

11 MAXIMUM DAY VALUE 

(I) 
CONCENI"RA TION 

VALUE 

(2) 
MASS 

No Disch 2015-2017 
VALUE 

VALUE 

2. EFFLUENT 
b. MAXIMUM 30 DAY VALUE 

(if aral/ablo) 

(I) 

CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

MINIMUM MAXJMUM MINIMUM MAXIMUM 

c LONO TERM A VG VALUE 
(if m ailalu) 

(I) 
CONCENTRATION 

VALUE 

VALUE 

VALUE 

(2) 
1'.iASS 

------------
' ' 

3. UNITS (specify ff blank) 

d. No. OF n. 
ANAL YSCS CONCENI"RA TION 

b MASS 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

mg/L kg/d 

MGD 

oc 

oc 

STANDARD UNITS 

4. INTAKE (optional) 

a LONG TERM A VO. VALUE 

(I) 
CONCENI'RATION 

VALUE 

VALUE 

VALUE 

(2) 
MASS 

b NO.OP 
ANALYSES 

PART B- Mark "X" in column 2-e for each pollutant you know or have reason to believe Is present Mark u_x" in column 2-b for each pollutant you believe to be n~l If you mark column 2n for any pollutant which is limited either c!Jrectly, or 
mdirectly but e"(JJl1!S5ly, In nn effluent limitations guideline, you must provide the resultll ofat lcnst one analysis for that pollutnnl For other pollutants for winch you mark column 2a, you mll5t provide qllllllUtative data or nn explanation of their 
presence m your discharge Complete one table for each outfall. Sec the instruct1011S for addnional detwls ond roqurrcmcnts. 

1. Pollutant and 
CAS NO. (If 
avatlable) 

a Bromide 
24959-67-9 

b. Chlonne, Total 
Rcs1dunl 

c Color 

d Fecal Coliform 

c Fluoride 
16984-48-8 

f. Nitrate - N1tnte 
asN 

2.MARK 'X' 3. EFFLUENT 4. UNITS (specify if blank ) 

b 
n MAXIMUM DA y VALUE b. MAXIMUM 30 DAY VALUE (if c LONO TERM A VO VALUE (1f 

' n-u ed a-rat/ab/a availnlo d N OF 
Believed C o,:, CV 1-------...-----+-----~-'-----+--------+-----t O. B, 
Present Absent (I) (2) (I) (2) (I) (2) ANALYSES CONCENJ"RATION 

CONCENTRATION MASS CONCEl'ITRATION MASS CONCEl'ITRATION MASS 

b.MASS 

X mg/L l..g/d 

X mg/L kg/d 

X NTIJ 

X COUI00ml 

X mg/I. kg/d 

X mg/L kg/d 

EPA Form 3510-2C (8-90) Page V-1 

5. INT AKE (opt/011a/) 

a LONG TERM AVG VALUE 

(I) 
CONCENTRATION 

(2) 

MASS 

b.NO.OF 
ANALYSES 



- -------. 
OUTFALL NO. 118 -----. ITEM V-8 CONTINUF -

-.MARK'X' 3 EFFLUENT 4 UNITS (specify if blank) 5 INTAKE (optionai. 

b MAXIMUM 30 DAY VALUE c LONG TCRM A VO VALUE d No OF • I. PollUllllll Md CAS ._ MAXIMUM DAY V ALUH CONCENTRA b MASS a LONOTERMAVO VALUE I b (ff available) (I/ araJ/abk) ANALYSl!S b NO OF NO. (If aruuable) Bcllovcd Behoved TJON 
Abscrrt (I) (I) (I) (I) (2) ANALYSES Present (2) MASS (2) t.lASS (2)MASS 

CONCEl'ITRA TION CONCENTRATION CONCENTRATION CONCENTRATION MASS 

OC/MS FRACI10N 

g Nitrogen, Total X -I n.-..-,c las NJ 
- - - - - - mg/L kgid - - -

X - - - - - - I mg/L kg/d - - -
h Oil & Grease 

I. Phosphorus (115 P), X - - - - -
Total mn-14-01 

- - mg/L kg/d - - -

I. Radioactivitv 

(I) Alpha X - - - - - - - pCI/L - - - -

(2) Beta X - - - - - - - pCI/L -- - - -

(3) Radnnn, Total X - - - - - - - pCIIL - - - -

(4) Radium 226, TOI&! X - - - - - - - pCI/L - - - -
k Sulliue (a.r SO~) 

X - - - - - - - mg/L kgid - - -
(14808-79-8) 

I Sulfide (as~ X - - - - - - - mg/L kg/d - - --
m Sulfite (11! SO}.) 

X - - - - - - - mg/L kg/d - - --
(14265-45-3) 

n Surfactants X - - - - - - - mg/L kg/d - - -
o Al W11lllUlll. TOI&! 

X - - - - - - - mg/L kg/d - - --(7429-90-5) 

p. Banum Total 
X - - - - - - - mg/L k~d - - -(7440-39-3) 

q Boron, Total (7440-
X - - - - - - - mg/L kg/d - - -42-8) 

r Cobalt, Total (7~40-
X - - - - - - - mg/L kg/d - - -48-4) 

s Iron, Total (7439-
X - - - - - - - mg/L kg.Id - - -89-6) 

tMagnCSJum, 
X - - - - - - - mg/L kg/d - - -Total (7439-95-4) 

IL Molybdcnwn. 
X - - - - - - - mg/L l:g/d - - I-

Total (7439-98-7) 

V, Manganese, 
X - - - .. - - - mg/L kg/d - - -Total (7439-96-5) 

w Tin, Total (7440-
X - - - - - -- - mg/L kg/d - - -31-5) 

'< Tltannnn, 
X - - - - - - - mwL kg/d - - -Tolal (7440-32~) 

EPA Form 3SI0-2C (8-90) ~gcV-2 



CONTINUED PROM PA -

PART C-Iry .. ■nia priourry lodulry and thlJ ~ teatalu pro«u 'ft'alleffllltt, nl'..- to T■hloZc-l In Ill, lmtn,ctiom to detenu.lno wllldi oflloo GC/M8 l'r■cr- you moll lt1t ror. M■rk "X" hi columo 2-11 ror all ncb GC/MS f'ntdloDJ tbat ■pply to youc Industry ■ad roe 
ALL todc mot■h, cyallidts, md Iola! phonolt. 1ryo■ an aot nqull'td to mm col■ma 2-■ (Jecoadary ladmtries, ao11pr0<a1 WMmn>ltt outfalls, and 11011nqllir"ed GC/MS rnctlem), mark "X" m column 2-b f'or udi polut■ nt ,...1uoow oc bave......,,. to beJlevo b Jll'eftllt. Min< 
"JC" ,a column 2-< for .... poDut■■I you belloft b abunl. lf70u muk cohunD 2a foe any polhrtaJII, yon mut pronde tu l'Otllll ofalle■Jt ..eeulpb for llrat poDutant. lf.)'Oll mmi< col-,, lb fee ■ny poUlllant, :,■11 mull pl'OTido the c..alb ef al•-- aulytu for tbat 
pollmnt rf :,ea know w ......, ......,. le bdHYe It wlll be dbdr■cc-1 I■ <oncentntlom of 10 ppb or grfflter. If you mark cohu■■ 2b fer atnleln, acrylorutnle, 2,4 dlultroplrmol, or 2-nlothyl-4, , dbutroplrenol. you oat prov,cle lhe .....,,11 of at lout o■, ..,.1ys1o f oc o■dr or tbae 
pollutaats wlrldr you bow oc h■n nuoa le be&wo that )'OU dlsdra,... In concentnoom ol 100 ppb or p-e■ tu, Olhenrae, for poll-.lanb foe nldl }'Oii ••ri< col■mn 2b, you a,ut ortlrer nbmlt at le.ut ou u■1ysll or bridly ducrlbe the.....- lhe pollutaat b Dpttted lo be 
dltelta""". Note tbot ,-.. lln! 7 -- 18 ~ Dllrtl bl- l'..-kw ..,. card"all•. ,.._.,._,_..,. table (aU 7 ,-,.\ for eadr .,.troll See rutnrct,om for ■dMflnnaJ detalb =d - .. 1no,eat, 

Part C. 

2.MARK 'X' 3.EFFLUENT 4 UNITS 5 INTAKE (optional) 

a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c LONOTERMAVO. VALUE a LONG TERM A VO. 

I Pollut■nt IIJd CAS NO. b C (If available) (If aratlable) cl. No OF 
a VALUE b. NO.OF (I/ trl'a!/abk) a Tesllng 

Behoved Believed CONCENTR b.MASS Reqwrcd 
Preoeot Ai- (I) (I) (2) ANALYSES 

ATION (I) (2) ANALYSES 
(I) CONCEN1RAnON (2)MASS 

CONCENTRATION 
(2)MASS 

CONCENTRATION MASS CONCENIJlATION MASS 

MElALS, CYANIDE, AND TOTAL PHENOLS 

IM Antnnooy, Total X - - - - .. - - mg/L kg/d - - --(7440-36-0) 

2M Arseruc, TOIBI X - - - - - - - mg/L kg/d - - -
(7440-36-2 

3M. Beryl hum, Total X - - - - - .. - mg/L kg/d - -- -
i7440-<41-7) 

4M Cadmnm,, Total X - - .. - - - - mg/L kg/d -- - -
(7440-43-9) 

™ ChromlUDl, X - - - - - .. - mg/L kg/d - - -
Total (7440-47-3) 

6M Copper, Total X - - - - - - - mg/L kg/d - - --
(7440-50-8) 

7M Lead, Toto! X - - - .. - - - mg/L kg/d - -- -
(7439-92-1) 

SM Mercury. Total X .. - .. - - - - mg/L kg/d - - -
(7439-97-6) 

9M Nickel, Total X - - - - - - - mg/L kg/d - -- -
{7440-02-0) 

I OM Seleruum, X - - - - - - - mg/L kg/d - - -
Total (7782-49-2) 

IIM Su-. Total X - - - - - .. - mg/L kg/d - -- -
(7440-22-4 

12M Thlllhm, X - - - - - - - mg/L kg/d - - -
Total (7440-28-0) 

I 3M Zinc, Tomi X - - - - - - - mg/L kg/d - - -
(7440-66-6) 

14M Cyarudo, X - - - - - - - mg/L kg/d - - -
Total (57-12-5) 

ISM Pbonols, X - - - - - - - mg/L kg/d - - --
Total 

DIOXIN 

2,3, 7.8- I DESCRIBE RESULTS -
Tetnchlorodibem:o-P X 
D1oxm (1764-01-6) 

EPA Form 3'10-2C (S-90) PAOEV-3 



CONTINUED FROM pt-·V-3 ------. OUTFALL NO. I 18 ---..., 
2. MARK 'X' 3. EFFLL 4. UNITS (specify if blank) 5.INT, ppllonal) 

11. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY c LONGTERM AVG. VALUE a LONG TERM A VO. 

I Pollutant and CAS NO. (If 
a Tcstmg b. Bdlcvcd 0 a_,,__. VALUE (.ifaval/uble) (If available) 

d No OF 
a VALUE b NO OF arm/able) 

Requlrcd Present Absent ANALYSES 
CONCENTRA b. MASS (I) ANALYSES 

(I) CONCENTRATION 
(2) (I) (2) (I) (2) TION CONCENTRA'I 

(2) 

MASS CONCENTitA TION MASS CONCENTRATION MASS ION MASS 

GC/MS FRACTION-VOLATILE COMPOUNDS 

IV.Acrolem X - - - - -
lo 07-02-8! 

- .. mg/L kg/d - - -
2V. Aaylorutrlle X - - - - - - - m"1, kg/d - - -
1007-13-1) 

3V.Benzcoe X - - - - -
1(71-43-2) 

- - mg/L kg/d - - -

4V. B11 (Chloromethyl) Not Required Not Reqwrcd Not Required 
Etlu:r( 542-88-1) 

5V. Bromoform X - - - - -
l/75-2.S-2! 

- - mg/L kg/d - - -
6V. Carbon 
Tettachloride X - - - - - - - mg/L kg/d - - -
1(56-23-5) 

7V Chlorobenmnc X - - - - - - - mg/L kg/d - - -
1(108-90-7) 

8 V. ChlCX'Od!bromomelhano X - - - - - - - mg/I.. kg/d - .. -
I (124-48- ll 
9V Chloroelbene X - - - - - - - mg/L kg/d - - -
1(75-00-3) 
lOV 2J ··--· ... ,lvmyl 
Ether X - - - - - - - mg/L ka/d - - -
lo 10-75-81 

I IV Chloroform X - - - - - - - mg/L kg/d - - -
1(67-66-3) 
12V. Dlchlcrobromometbane 

X mg/L kg/d 
(75-27-4) - - - .. - - - - - -
13V Dlchlorod!fluoromethanc 

Not Required Not Requued Not Reqmrod 
1(75-71-8) 
14V 1, 1-Dlchloroetbane 

X - - - - - - mg/L kg/d - - -:m-34-3> -
15V. 1,2-Dlchlorocthane 

X - - - - - - mg/L kg/d - - -1(107-06-2) -
16V. 1,1-Dlcbloroetbylene 

X - - - - - - - mg/L kgfd - - -(75-35-4) 

17V. 1,2-Dlchloropropanc X - - - - - - - mg/L kg/d - - -
1(78-87-5) 

1 SY. 1,3-Dichloropropylenc X - - - - - - - mg/L kg/d - - -
(542-75-6) 

19V. Ethylbeozene X - - - - - - - mg/L kg/d - - -
/100-41-4) 

20V Methyl X - - - - - - - mg/L kg/d - - -
Bromlde (74-83-9! 

21V. Methyl X - - - - -
Chloride (74-87-3) 

- - mg/L kg/d .. - -
EPA Form 3510-2C (8-90) PAOEV-4 



CONTINUED FROM PAG-"'-4 ------. OUTFALLNO 118 -.., 
2 MARK'X' 3.EFFLUENT 4. UNITS (soo:rfv rfbfanJ:) 5. INTAKE(t 1() 

n. MAXIMUM DAY VALUE 
b MAXIMUM30DAYVALUE c: i;QNO TERM A VO. VALUE(if a. LONG TERM AVO 

I. Polllllllnl llXI CAS NO (If 
a. TCl!in& 

b C (If arolfabl• ) m'atlab{e) 
d No.OF 

I VALUE b NO.OF mmlahl•) Behoved Believed 

(I) CONCENIRATI, 
ANALYSES 

CONCENTRA b MASS 
ANALYSl!S Required 

Presoat Absent (2) (I) CONCENIRATION (2) 
(I) CONCEN1RATION 

(2) TION {I) (2) 
MASS MASS MASS CONCEITTRATION MASS 

OC/MS FRACTION - VOLATILE COMPOUNDS(cmll,u,t!Q 

22V Mc1hylone X -- - - - - - - mg/L kafd - - -
Cb!onde M.5-09-21 

23V 1,1.2.2-
Tetracbloroethane X - - - .. - - - mafl kgld - - -
11?9-34-5\ 

24V Tetrachloroethylcne X - .. - - - - - mafl kgld - - -
11127-18-41 

2SV Toluene X - - - - - - - mg/L kg/d - - -
I 11 08-88-31 

26V 1.2-Trans-
Dlchloroed,ylene X - - .. - - - - mafL kg/d - - -

Ill 56-60-Sl 

27V I, I, 1-Tnchloroethanc X - - - - - - - mafl kgld - .. -
lnt-55-61 

lzsV I , 1,2-Tnchloroethanc X - - - - - - - m&IL kg/d - - -
l(?Q..00.~ 

WV Trlchloroc!hylcne X - - - - - - - mg/L k&'d - - .. 
I 1?9-0 I ~ I 

JOY Tnchlorofluorome X - - - - - - - mg/L ka,'d - - -
l/?5-69-41 

IJIV Vmyl Oilorulc X - - - - - - - mg/L kg/d - - -
1'75-01-41 

OC/MS FRACTION - ACID COMPOUNDS 

I A 2-Chloropteool X - - - - - - - mg/L kg/d - - -
1195-57-81 

12A' 2,4-DlchJoropbenol X - - - - - - - mall ka,'d - - -
11120-83-21 

JA 2,4-Dtrnethylphen X - - - - - - - mg/L kg/d - .. -
IHOS-67-91 

14A 4,6-Dwtro-OCrcsol 
11534-52-1 I 

X - - - - - - - mg/L kg/d - - -

5A 2.4-Dirutropheool 
1151-28-51 

X - - - - - - - mafl kg/d - - -

6A 2-Nrtrophcnol 
INN.75.51 

X - - - - .. - - mafL kg/d .. - -

7 A 4-Nitrophenol X - - - - - - - mg/L ks/d - - -
100-02-71 

8A P-Chla-o-MCresol X - - - - .. - - ma/1- kg/d - - -
59-50-71 

9A Perucblorophenol X - - .. - .. - - mg/L kafd - - -
'87-86-5 

IOA Phcool X - - - - - - - m&fL ka/d - - -
IOS-95-21 

11 A. 2,4,6-Tocblorophenol 
X - - - - - - - msfL kjld - - -88-05-21 

EPA Form JSI0-2C (8-90) PAOEV-5 



OUTFALL NO 118 
CONTINUED FROM PAG"-'l-5 ,..-..,__ --.,_ 

2 MARK 'X' 3.EFFLUENT 4 UNITS (svec,(y rf blank) 5. INTAKE (op I 

I . Pollutant and CAS NO (Jf a MAXIMUM DAY VALUE 
b MAXIMUM 30 DAY VALUE c LuNG TERI\,! A VG V ALUE(if a. LONG TERM AVG. 

b c. (,Ja,,a,lahle) mw/ah/e) • VALUE ava,lablo) a Tcsl!nB 
Bdtoved B,!Javed 

d No OP 
CONCl!NTRATI b MASS 

b NO OF 
Required 

Prcscnt Absent (I) (2) (I) (I) (2) ANALYSES 
ON (I) (2) ANALYSES 

CONCENTRATION MASS CONCENTilATION 
:a) MASS 

CONCENTRATION l\.lASS CONCEN'IM TION MASS 

GCIMS FRACITON - BASE/NEUTRAL COMPOUNDS 

I B Accnapbthene (83-32-9) X - - - - - - - mg/L kgld - - -
2B A=iaphtylene (208-96-8) X - - - - - - - mg/L kg/d - - -
3B Anthraccne (120-12-7) X - - - - - - - mg/L kg.Id - - -
4B Beaz.idmo (92-87-S) X - -- - - - - - mg/L lc&'d - - -
5B Benzo (a) Aathraceno 

X - - - - - - - mglL kg/d - - -
1(56-55-3) 

6B Bertto (a) Pyreno 
X - - - - - - .. mg/L kg.Id - - -(50-32-8) 

7B 3,4-Bcnzofluoranthe 
X ma/L ki/d (205-99-2) - .. - - - - - - - -

8B Bonzo (ilu) Pmylene 
(191-24-2) X - - - - - - - mg/L kg/d - .. -
9B. B<tnzo (k) Fluomttheno (207-

X - - - mg/L ki/d - -
08-9) - - - - -
I OB B15 (2-Chlorocthoxy) 
Metlm,o (111-91 X - - - - - - - mg/L kg/d - - -
I) 

11 B BIS (2-0iloroclhyl) Ether 
(111-44-4) X - - - - - - - rnglL kg/d - - -
128 BIS (2-Chloro,sopropyl) 

X ma/L ka/d Ether ( I 02-80-1 ) - - - - - - - - - -
I 3 B BIS (2-Ethylbexyl) Phthalate 

X - - .. - - - - mg/L kafd - - -(117-81-7) 

14B 4-BromophenylPhenyl Ether 
X ma/L ksJd (101-55-3) 

.. - - - - - - - - -
158 Butyl Bertzyl Phthalate (85-

X - - - - - - - mg/L lq;/d - .. I-
68-7) 

I 6B 2-Chloronophlhaieno (91-58-
X ma/L ka/d 7) - - - - - - - - - -

17B 4-Chloropl,enyl Phenyl Ether 
(7005-72-3) X - - - - - - - ma/L ka/d - - -

18B 01,ysene (218-01-9) 
X - - - - - - - mg!L ka/d - - -

198 Dtbenzo (a.h) Anthraccna 
(53-70-3) X - - - - .. - - mg/L kg/d - - -
20B I .2-Dlchloroben=,c (95-50-
I) X - - - - - - - ma/L kg/d - - -
21 B I .3-Dl-chlorobcnmno (541-

X mg/L kg/d 
73-1) - - - - - - - - - -
EPA Fann 3510-2C (8-90) PAGE V-6 



OUTFALL NO 118 -CONTINUED FROM PA0-'-6 ----.. 
2. MARK'X' 3.EFFLUENT 4. UNITS (soer:1/v ifblanlc) 5. INTAKE (opt 

I Pollutant and CAS NO ((/ a. MAXIMUM DAY VALUE 
b. MAXIMUM 30 DAY VALUE c.. ,.,ONG TERM AVG. VALUE a. LONG TERM AVG 

b. 
c Behoved (1(m"ailable) (if Ql'Qt/ablt) d No OF • VAT ITT b NO OF aiullabl•) I Testmg 

Bellovcd CONCENrRA b MASS Required Absent (2) (I) (2) (2) ANALYSl!S (I) (2) ANALYSES Present ( I) CONCENTRATION (I) CONCCN1RATION TION 
MASS CONCENTRATION MASS MASS CONC!!NmATION MASS 

OC/MS FRACTION· BASE/NEUTRAL COMPOUNDS (continued) 

22B 1,4-Dlchlorobenzene ( I 06- X - - - - - - - mg/L ka/d - - -iJ6-7l 
238 3,3-Dtchlor"'-ztrllac(91-
94-1) X - - - - - - - mg/L ka/d - .. -
248. Dl<lhyt Phthalate (84-66- X - - - - - - - mwl, ki{d - - -21 
258 Dunethyl Phthalate (13 I • 

X - - - - - - - mjl/L kg/d - - -
11-3' 
268 DI-N-Butyl Phthalatc (114-
74-2) X - - - - - - - mg/L kg/d - - -
278. 2,4-DmJtrotoluenc (121-14 

2) X - - - - - - - mwl, kg/d - - -
1288 2,6-Duntrotolucno (606-20 

2) X - - - - - - - m!VL kg/d - - -
298 Dt-N-Oetyl Phthlllate ( 117-

X ma/L lcg/d -84-0) 
.. - - - - - - .. -

308 1.2-Diphcnylhyd,=nc ( aJ 
X - - - - - - - mg/L kg,'d - - -. ll I 22-66-71 

318 F1uormthcnc (206--44-0) X - - - - - - - mg/L kg/d - - -
32B FJooreno (86-73-7) X - - - .. - - - mw'L kg/d - - -
338 Hexachlorobenzene ( 118-

X - - - - - - - mg/L k&/d .. .. -7'4-ll 
348 Hoxaehlorobutadime (87-

X - - - - - - - mg/L kafd - - -68-11 
358 
H oxschlorocyclopentadienc (77• X - - - - - - - mwl, ki'd - - -

147-4) 

368 Hoxachloroethm,o (67-72- X - - - - - - - mwl, i<g{d - - -
37B lndcno (1.2,J..cd) J>yrenc 

X .. - - - mg/L kJid - - -(193-39-5) 
.. - -

388 lsophoronc (78-59-1) X - - - - - - - mg/L kg/d .. - -
39B Naphthalcno (91-20-3) X - - - - - - - mg/L lcgld - - -
4013 Ntll'Obenzeoe (98-95-3) X - - - .. - .. - mwl, k&,'d - - -
418 N-Nrtrosodtmethylamlnc 

X - ma/L kJid - - -(62-7.S..9) - - - - - -
428 N-Nrtrosod>- N-

Propylamme ( 621-64-7) X - - - - - - - rng/L kg/d .. - -
EPA Form 3510-2C (8-90) PAOEY-7 



CONTINUED FROM p,--: V-7 .--....,_ OUTFALL NO. 118 -
2 MARK 'X' 3 EFFLUENT 4. UNITS (JINC!fy if blank) 5 INTAK 10,,a/) 

I . Pollutant and CAS NO. (If 11 MAXIMUMDAYVALUE 
b. MAXIMUM 30 DAY VALUE o LONGTERM AVG. VALUE a LONG TI::KM A VU. 

b. 
0. Behaved (/favwlable ) (1( available) d No OF 

ll 
VALUE b. NO or Ql'Q//ab/e ) a Tcstmg 

Dolbed CONCl!NTRA b MASS 
Reqwred 

Present 
Absent (I) (2) (I) (2) (I) (2) ANALYSES 

TION (I) (2) ANALYSES 
CONCENTRA TJON MASS CONCENTRATION MASS CONCENTRATION MASS CONCENTRATION MASS 

GC/MS FRACTTON - BASE/NEUTRAL COMPOUNDS (contmoodl 

43B. N-
N1trosodlphenylammc X - - - - - - - mg/L kg/d - - -
(86-30-6) 

44B. Phcnanthrenc X - - - - - - - mg/L kg/d - -- -
(85--01-8) 

458 Pyrcne X - - - - -
1)29-00-0 

- - mg/L kgld - - -

468. 1,2,4-Tnchlorobcnzenc X - -- - - - - - mg/L kg/d - - -
(120-82-1) 

GC/MS FRACTION - PP.STICIDES 
IP Aldrin 

X mg/L kg/d 
(309-00-2) - - - - - - - - - -
2P 11-BHC 

X mg/L kg/d 
(319-84-6) - - - - - - - - - -
3P 13-BHC 

X - - - - - - - mg/L kg/d - - -(319-85-7) 
4P.y-BHC 

X - - - - - - - mg/L kg/d - - -(58-89-9) 
SP. 6-BHC 

X mg/L kg/d 
(319-86-8) - - - - - - - - - -
6P Chlordane, X -- - - - - - -- mg/L kg/d - -- -
(57-74-9) 
7P 4,4'-DDT 

X - - - - - - - mg/L kg/d - - -(S0-29-3) 
8P 4,4'-DDE 

X - - - - - - -- mg/L kg/d - - --(72-55-9) 
9P 4,4'-DDD 

X mg/L kg/d - -(72-54-8) - - - - - -- - -
I OP. D1eldnn 

X mg/L kg/d 
(60-57-1) - - - - - - - - - -
11 P 11-Enosul!Bn 

X mg/L kg/d - -(115-29-7) - - - - -- - - -
12P JI-Endosulfan X - - - - - - - mg/L kgld -- - -
(115-29-7) 

13P Endosulfan 
Sulfale X - - - - - - - mg/L kgld - - -
'I 031-07-8) 
14P Eadrm 

X mg/L kg!d 
172-20-8 - -- - - - - - - - -
Aldehyde 

X -
'7421-93-4) 

- - - - - -- mg/L kg/d - - -
16P Heptachlor 

X - - - - - - - mg/L kg/d - - -1(76-44-8 
EPA Fenn 3SI0-2C (S-90) PAGE V-8 
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OUTFALL NO. I 18 

I 
--.. ,,.-. 

EPA ID NUMBER (copy ftom Item 1 ofFonn I) . ~891114 \ 

CONTINUED FROM P. v-s 
2. MARK'X' 3. EFFLUENT 4. UNITS ( vecifv /[blank) 5. INTAKE (op/tonal) 

I. Pollutant and 
n. MAXIMUM DAY VALUE 

b. MAXIMUM 30 DAY VALUE ef c. LONG TERM AVG. V ALUE(if 
a.WNOTERMAVO VALUE CASNO (If b 0.. 

avrnlable) avauable) dNo.OF 
a b,NO OF a. Tcstmg 

Bolkvcd Bcl,cvcd CONCENTRA b.MASS 
m-al/able) Required Pre9ent . A1-u (I) (2) (2) 

(I) CONCENTRA TIO~ 
(2) ANALYSES 

TION (I) (2) ANALYSES 

CONCHNTRA TION MASS 
(I) CONCENTRATION 

MASS MASS CONCENTRATION MASS 

QC/MS FRACTION· PESTICIDES (contmued} 

17P. lleptachlor 
Epo>.1de X - - - - - - - mg/L kg/d - - -
( 1024-57-3 l 
I SP. PCB-1242 

X mg/L kg/d -1(53469-21-9) - - - - - - - - -
19P PCB-1254 

X mg/L kg/d 
IC 11097-69-ll - - - - - - - - - .. 

20P PCB-1221 
X mg/1. kg/d 

le 11104-28-2! - - - - - - .. - - -
21P PCB-1232 

X mg/L kg/d 
1(11131-16-5) - - - - - - - - - -
22P PCB-1248 

X mg/L l..g/d 
IC 12672-29-6) - - - - - - - - - -
2.1P PCB-1260 

X mg/1. kgld 
IC 11096-82-5! - - - - - - - - - -
24P. PCB-1016 

X mg/L ~d 
IC 12674-11-2! - .. - .. - - - - - -
25P To'\llphcno 

X - - - - - - - mg/L kg/d - - -1(8001-35-2) 

EPA Fonn 3510-2C (8-90) PageV-9 
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FACILITY NAME AND PERMIT NUMBER: 

Dominion North Anna Power Statlon Units 1 &2 STP VA0052451 

FORM 

2A NPDES FORM 2AAPPLICATION OVERVIEW 
NPDES 

APPLICATION OVERVIEW 

Form Approvad 1/1Ml9 
0MB Mmber 2040-0086 

Form 2A has been developed In a modular fonnat and consists of a "Basic Appllcatlon Information• packet and 
a "Supplemental Appllcatlon Information• packet. The Basic Appllcatlon lnfonnation packet Is divided into two 
parts. All applicants must complete Parts A and C. Appllcants with a design flow greater than or equal to 0.1 
mgd must also complete Part B. Some appllcants must also complete the Supplemental ApplicaUon 
Information packet. The following items explain which parts of Form 2A you must complete. 

BASIC APPLICATION INFORMATION: 

A. Basic Application Information for all Applicants. All applicants must complete questions A 1 through A.8. A treatment 
works that discharges effluent to surface waters of the United States must also answer questions A9 through A.12. 

B. Addltlonal Application Information for Applicants with a Design Flow~ 0.1 mgd. All treatment works that have design 
flows greater than or equal to 0.1 mDllon gallons per day must complete questions B.1 through B.6. 

C. Certfflcatlon. All applicants must complete Part C {Certification). 

SUPPLEMENTAL APPLICATION INFORMATION: 

D. Expanded Effluent Testing Data. A treatment works that discharges effluent to surface waters of the United States and 
meets one or more of the following criteria must complete Part D (Expanded Effluent Testing Data): 

1. Has a design flow rate greater than or equal to 1 mgd, 

2. Is required to have a pretreatment program {or has one in place), or 

3. Is otherwise required by the pennlttlng authority to provide the Information. 

E. Toxicity Testing Data. A treatment works that meets one or more of the following criteria must complete Part E {Toxicity 
Testing Data): 

1. Has a design flow rate greater than or equal to 1 mgd, 

2. Is required to have a pretreatment program {or has one In place), or 

3. Is otherwise required by the pennlttlng authority to submit results of toxicity testing. 

F. Industrial User Discharges and RCRA/CERCLA Wastes. A treatment works that accepts process wastewater from any 
slgnlflcant industrial users {SI Us) or receives RCRA or CERCLA wastes must complete Part F (Industrial User Discharges and 
RCRNCERCLA Wastes). SIUs are defined as: 

1. All industrial users subject to Categorical Pretreatment Standards under 40 Code of Federal Regulations (CFR) 403.6 and 
40 CFR Chapter I, SUbchapter N (see Instructions); and 

2. Arly other industrlal user that: 

a. Discharges an average of 25,000 gallons per day or more of process wastewater to the treatment works (with certaln 
exclusions); or 

b. Contributes a process wastestream that makes up 5 percent or more of the average dry weather hydraufrc or organic 
capacity of the treatment plant; or 

c. Is designated as an SIU by the control authority. 

G. Combined Sewer Systems. A treatment works that has a combined sewer system must oomplete Part G (Combined Sewer 
Systems). 

ALL APPLICANTS MUST COMPLETE PART C (CERTIFICATION) 

EPA Form 3510-2A (Rev. 1-99). Replaces EPA forms 7550-6 & 7650-22. Page 1 of21 



FACILITY NAME AND PERMIT NUMBER: Form Apprr,v9d 1/1~9 

Dominion North Anna Power Station Units 1&2 STP VA0052451 
0MB Nt.mber 2040-0086 

( BASIC APPLICATION INFORMATION 

PART A. BASIC APPLICATION INFORMATION FOR ALL APPLICANTS: 

All treatment works must complete questions A.1 through A.8 ofthls Basic Appllcatlon Information packet. 

A.1. Faclllty Information. 

Fac111ty name Dominion Energy- North Anna Power Station 

Malling Address :l 022 l:::lah;:~ ~rrle 
Louisa, Virginia 23117 

Contact person Ran!ti Malt~~ 

Title Environmental ComQliance Coordinator 

Telephone number (540} 894-2856 

Facility Address j 022 l:::lalfl~ Ddl£a 
(not P.O. Box) Louisa, Virginia 23117 

A.2. Applicant Information. If the applicant Is different from the above, provide the following. 

.Applcant name Y!rninl!i! ElectrlQ !'!i Eower QQrn~□~ 

MalDng Address ~ Daml□lolJ Boulal£acd 
Glen Allen, Virginia 23060 

( 
Contact person Ja:zQn E William~ 

Title Director Environmental 

Telephone number (804} 2Z~264fl 

Is the applicant the owner or operator ( or both) of the treabnent worics? 

✓ owner ✓ operator 

Indicate whether correspondence regardmg this permit should be directed to the facility or the applicant 

✓ facility ✓ applicant 

A.3. Existing Environmental Permits. Provide the parmlt number of any existing environmental permits that have been Issued to the treatment 
works [lllck.ide state-Issued permits). 

NPDES VA0052451 PSD -
UIC - Other 8!r P!iH:lIJtt ~072§ (I~ '/1. ~1-109-002~} 

RCRA YAQ0653ZB279 (Sman auantttv Generator} Other YAB:lQ4462 ESCP06::2Q:l7 

A.4. Collection System Information. Provide Information on munlclpalltles and areas served by the facihty. Provide the name and population of 
each entity and, If known, provide fnformatlon on the type of collection system (combined vs. separate) and its ownership (municipal, private, 
ate.). 

Name Population Served Type of Collection System Ownership 

~Qrth Anna P~!i!r Qtatio□ aQo Seru:irate Private 

- - - -
- - - -

Total population served 950 

EPA Fonn 3510-2A (Rev. 1-99). Replaces EPA foons 7550-6 & 7550-22. Page2 of21 



( 

( 

FACILITY NAME AND PERMIT NUMBER: 

Dominion North Anna Power Station Units 1 &2 STP VA0052451 

A.5. lndlan Country. 

a Is the treatment works located In lndlan Country? 

Yes ~ No 

Form Approv9d 1/14199 
0MB Number 2040-0088 

b. Does the treatment works discharge to a receMng water that is elther In Indian Country or that Is upstream from (and eventually flows 
through) Indian Country? 

Yes ✓ No 

A.6. Flow. Indicate the design flow rate of the treatment plant (i.e., the wastewater flow rate that the plant was bunt to handle). Also provide the 
average dally flow rate and maximum dally flow rate for each of the last three years. Each year's data must be based on a 12-month time 
period with the 12th month of "this year" occurring no more than three months prior to this appllcatlon submittal 

a Design flow rate 0.03 mgd 

Two )'eara A/JO 

b. Annual average daily flow rate 0.0052 

c. Maximum dally flow rate O 0192 

Last Year 
0.0062 

O 0205 

This Year 
0.0054 mgd 

0 0225 mgd 

A.7. Collection System. Indicate the type(s) of collection system(s) used by the treatment plant Check all that apply. Also estimate the percent 
contribution (by miles) of each. 

✓ Separate sarutary sewer 

Combined storm and sanitary sewer 

A.8. Discharges and Other Disposal Methods. 

a. Does the treatment works discharge effluent to waters of the U.S.? 

If yes, list how many of each of the foUowmg types of discharge points the treatment works uses: 

I Discharges of treated effluent 

II. Discharges of w,treated or partially treated effluent 

Iii. Combined sewer overflow points 

IV. Constructed emergency overflows (prior to the headworks) 

v. Other _-_____________ _ 

b. Does the treatment works discharge effluent to basins, ponds, or other swface 
Impoundments that do not have outlets for discharge to waters of the U.S.? 

If yes, provide the following for each surface lmooyndment. 

Yes 

100 % 

% 

1-_No 

This is an internal outfall 

0 

0 

0 

0 

Yes ✓ No 

Locat1on:.1.l1' N/A~-------------------------------------
Annual average dally volume discharged to surface lmpoundment(s) ----------~N~i~A m~ 

Is discharge continuous or --- Intermittent? 

c. Does the treatment works land-apply treated wastewater? Yes 

If yes, pl'OVlde the following for each land epoftcatloo sne: 
Location: _N/-'-'A __________________________________ _ 

Number of acres: ..1.1\J=IA.__ _______________ _ 

Annual average daily volume applied to site: N/'A Mgd 

Is land application ___ continuous or Intermittent? 

d. Does the treatment works dfscharge or transport treated or untreated wastewater to another 
treatment works? 

EPA Form 3510-2A (Rev 1-99). Replaces EPA forms 7550-6 & 7550-22. 

Yes ✓ No 

Page3 of 21 
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FACILITY NAME AND PERMIT NUMBER: 

Dominion North Anna Power Station Units 1&2 STP VA0052451 

Fonn Approved 1114."99 
0MB Number 2040-0086 

If yes, describe the mean(s) by which the wastewater from the treatment works Is discharged or transported to the other treatment 
works (e.g., tank truck, pipe). 

NIA 

ff transport Is by a party other than the app llcant. provide: 

Transporter name: .i;"1.1.11,c....11. _______________________________ _ 

Malling Address: 

Contact person: 

Tltle. 

Telephone number 

For each treatment works that receives this discharge. provide the tollowtng: 

Name: 

Malling Address: 

Contact parson· 

Tltle· 

Telephone number. 

NIA 

If known, provide the N PDES permit number of the treatment works that receives this discharge. 

Provide the average daily flow rate from the treatment works Into the receiving faclttty. 

e. Does the treatment Yt'Orks discharge or dispose of its wastewater in a manner not included In 
AB.a through A8.d above (e.g., underground percolation, well lnjactlon)? 

If yes, provide Iha following for each dlsoosal method: 
Description of method ~ncludlng locallon and size of slte{s) if applicable): 

N/A 

Annual dally volume disposed of by this ma!hod..u.u NI/A::,_ __________ _ 

ls disposal through this method continuous or Intermittent? 

EPA Form 3510-2A (Rev. 1-99). Replaces EPA forms 7550-6 & 7550-22 

_______ -_ mgd 

Yes _.:f._No 

Page4 of 21 
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FACILITY NAME AND PERMIT NUMBER: 

Dominion North Anna Power Station Units 1 &2 STP VA0052451 

WASTEWATER DISCHARGES: 

Fann Approved 1/14199 
0MB Number 2040-0086 

If you answered "yes• to question A.8.a, complete questions A.9 through A 12 once for each outfall Onciudlng bypass points} through 
which effluent ls discharged. Do not Include Information on combined sewer overflows In ttis section. If you answered "no" to question 
AS.a, go lo Part B, • AddJtlonal Appllcatlon Information for App&cants with a Design Flow Greater than or Equal to 0.1 mgd." 

A.9. Description of Outfall. 

a. OutfaO number 

b. Location 

111 (Internal Outfall to 001) 

Louisa County, Vlrginla 23117 
(City or town, If appGcable) 

{Latitud8) 

c. Distance from shore (If applicable) _______ o:... ft 

_______ o::... ft d. Depth below surface (If appllcable} 

e. Average dally flow rate 0.0056 mgd 

f. Does this outfall have either an lntermlttent or a 
periodic discharge? 

If yes, provide the following Information: 

Number of times per year discharge occurs: 

Average duration of each discharge: 

Average flow per cBscharge: 

Months m which discharge occurs: 

g. Is outfall equipped with a diffuser? 

A.10. Oe5crlptlon of Receiving Waters. 

Yes ✓ 

Yes ✓ ----

(Zip Cods) 

(Stale) 
-77° 47' 13.4" 
(Longitude) 

No (go to A.9.g.) 

N/A 

N/A 

N/A mgd 

N/A 

No 

a. Name of receiving water NAPS Discharge Canal and Waste Heat Treatment Facilrty to Lake Anna 

b. Name of watershed (If known) ..:..N.:..:o:..:..rth::..:....:.An-=n~a:....;R-"fv"'"""er'---__________________ _ 

Unlted States Soll Conservation Service 14-dlglt watershed code (If known}. NIA 

c. Name of State ManagemenVRiver Basin (If known): York Rlyer 

United States Geologlcal Survey 8-digit hydrologlc cataloging unit code Of known) N/A 

d Critical low flow of receiving stream (If appUcable): 

acute N/A cfs chronic NIA cfs 

e. Total hardness of receMng stream at crHlcal low flaw (If applcable ): ------'-N/-"-A"'"" mg/I of eaco3 

EPA Form 3510-2A (Rev. 1-99) Replaces EPA forms 7550-6 & 7550-22. Page 5 of21 



FACIUTY NAME AND PERMIT NUMBER: Foon Approved 1/14199 

Dominion North Anna Power Stabon Units 1 &2 STP VA0052451 
0MB M,moor 2D.f0.0086 

( A.11. Description of Treatment. 

a Whet levels of treatment ere provided? Check all that apply. 

✓ Primary ✓ Secondary 

Advanced Other. Describe: -
b. lndlcate the following removal rates (as applicable): 

Design BOD
6 

removal Q[ Design CB00
6 

removal 85 % 

Design SS removal 85 % 

Design P removal NIA % 

Design N removal NIA % 

Other - - % 

C. What type of disinfection ls used for the effluent from this outfall? If d!sinfec!lon vanes by season, please descrlba. 

Chlorination 

If disinfection ls by chlorination, ts dechlorlnatlon used for this oulfan? Yes ✓ No 

d. Does the treatment plant have post aeration? Yes ✓ No 

A.12. Effluent Testing Information. All Applicants that discharge to waters of the US must provide effluent testing data for the following 
parameters. Provide the Indicated effluent testing required by the permitting authority for each outfall through whfch effluent Is 
dlscharged. Do not Include Information on combined sewer overflowa In this section. All Information reported must be based on date 
collected through analysis conducted using 40 CFR Part 136 methods. In addition, thla data must comply with QA/QC requirements 
of 40 CFR Part 136 and other appropriate QA/QC requirements for standard methods for anelytes not addressed by 40 CfR Part 136. 

( At a mlnlmum, effluent testing data must be baaed on at least three samples and must be no more than four and one-half years apart. 

Outfall number. 111 (lntermaQ 

PARAMETER MAXIMUM DAILY VALUE AVERAGE DAILY VALUE 

Value Units Value Units Number of Samples 

pH (Minimum) 6.2 s.u. 

pH (Maximum) 7.5 s.u. 

Flow Rate 0.0225 MGD 0.0056 MGD 1096 

Temperature (Winter) 21.4 degrees C - degrees C 1 

Temperature (Summer) 24.5 degrees C 24.3 degrees C 2 

• For pH olease report a minimum and a maximum dallv value 

POLLUTANT MAXIMUM DAILY AVERAGE DAILY DISCHARGE ANALYTICAL ML/MDL 
DISCHARGE METHOD 

Cone. Units Cone. Units Number of 
Samples 

CONVENTIONAL AND NONCONVENTIONAL COMPOUNDS. 

BIOCHEMICAL OXYGEN 800-5 24 mg/L 8.3 mg/L 36 SM 52108 2 rng/l 

DEMAND (Report one) CBOD-5 - - - - - - -
FECAL COLIFORM 2 MPN 0.6• MPN 3 9221E 2 MPN/100 ml 

TOTAL SUSPENDED SOLIDS (TSS) 30 mg/L 10.7 mg/L 36 SM 2540D 1 mg/L 

END OF PART A. 
REFER TO THE APPLICATION OVERVIEW TO DETERMINE WHICH OTHER PARTS OF FORM 

2A YOU MUST COMPLETE 

*Calculated 
EPA Form 3510-2A (Rev. 1-99). Replaces EPA forms 7550-8 & 7550-22. Page6 of 21 



FACILITY NAME AND PERMIT NUMBER: Form Approved 111419P 
0MB MJ1llber 2040-0086 

Dominion North Anna Power Station Units 1 &2 STP VA0052451 

( BASIC APPLICATION INFORMATION 

N/A PARTB. ADDmONAL APPLICATION INFORMATION FOR APPLICANTS WITH A DESIGN FLOW GREATER THAN OR 
EQUAL TO 0.1 MGD (100,000 gallons per day). 

All applJcants with a design flow rate~ 0.1 mgd must answer quastions 8.1 through 8.6. All others go to Part C (Certification~ 

B.1. btflow and Infiltration. Estimate the average number of galloos per day that flow Into the treatment works from Inflow and/or fnfltratlon. 

- apd 

Briefly explain any steps underway or planned to minimize Inflow and lnflltratlon. 

-

B.2. Topographic Map. Attach to !his appllcatlon a topographic map of the area extendrng at least ooe mne beyond facllJty property boundaries. 
This map must show the outline of the facility and the followmg lnformatlon. (You may submit more than one map if one map does not show 
the entire area.) 

a. The area surrounding the treatment plant, Including all unit processes. 

b. The major pipes or other structures through which wastewater enters the treatment works and the ptpas or other structures through which 
treated wastewater is dlscharged from the treatment planL Include outfalls from bypass piping, ff applicable. 

C. Each weO where wastewater from the treatment plant Is Injected underground. 

d. Wells, springs, other surface water bodl88, and dnnklng water wells that are: 1) within 1/4 mile of the property boundaries of the treatment 
works, and 2) listed In public record or otherwise known to the app6cant 

e. Any areas where the sewage sludge produced by the treatment works Is stored, treated, or disposed. 

f. If the treatment works receives waste that Is cfassffled as hazardous under the Resource Conservation and Recovery Act (RCRA) by 
truck, rail, or special pipe, show on the map where that hazardous waste enters the treatment works and where It Is treated, stored, and/or 

( 
disposed. 

B.3. Process Flow Diagram or Schematic. Provide a diagram showing the processes of the treatment plant, lndudlng all bypass piping end all 
backup power sources or redundancy In the system. Also provide a water balance showing all treatment units, Including dlSinfection (e.g, 
chlorination and dechlorfnatlon). The water balance must show dally average flow rates at Influent and discharge points and approximate dally 
flow rates between treatment units. lnduda a brief narrative description of the diagram. 

B.4. Operation/Maintenance Perfonned by Contractor(s). 

Are any operational or maintenance aspects (related to wastewater treatment and effluent quaOty) of the treatment works the responslbUlty of a 
contractor? __ Yes --No 

If yes, IJst the name, address, telephone number, and status of each contractor and describe the contractor's responsibihties (attach addJtlonal 
pages ff necessary). 

Name: -
MaUlng Address· -

Telephone Number: 

Responsibilities of Contractor: -

B.5. Scheduled Improvements and Schedules of Implementation. Provide Information on any uncompleted Implementation schedule or 
uncompleted plans for Improvements that will affect the wastewater treatment, effluent quanty, or design capacity of the treatment works If the 
treatment works has several different Implementation schedules or Is planning several Improvements, submit separate responses to question 
8.5 for each. (If none, go to question 8.6.) 

a. List the outfall number (assigned In question A 9) for each outfall that Is covered by thls Implementation schedule. 

-
b. Indicate whether the planned Improvements or implementation schedule are requlrad by local, Stale, or Federal agencies. 

__ Yes --No 

EPA Form 3510-2A (Rev. 1-99). Replaces EPA forms 7550-6 & 7550-22. Page 7 of21 



FACILITY NAME AND PERMIT NUMBER: Fann Approved 1/14199 
0MB Number 2040-0086 

Dominion North Anna Power Station Units 1&2 STP VA0052451 

( 
C If the answer to B 5 b Is "Yes," bnefly describe, Including new maximum dally Inflow rate (If appftcable). 

-

d. Provide dates 1mposed by any compliance schedule or any actual dates of completion for the Implementation steps listed below, as 
applicable. For improvements planned independently of local, State, or Federal agaoclea, Indicate planned or actual complatlon elates, as 
applicable. Indicate dates as accurately as possible. 

Schedule Actual Completion 

Implementation Stage MMrnl;!lYYYY MMWQlYYYY 
- Begin construction _!_/ __ _!_/ __ 

- End construction _ /_/ __ _ /_/ __ 
- Begin dlSCharge _J_/ __ _/_/ __ 
- Attaln operational level -'-'-- -'-'--

e. Have appropriate permits/clearances concerning other FaderaVStata requirements been obtained? __ Yes __ No 

Describe briefly: -

NIA B.6. EFFWENTTESTING DATA(GREATERTHAN 0.1 MGD ONLY}. 

AppDcants that discharge to waters of Iha US must provide effluent testing data for the followmg parameters. Provide the Indicated affluent 
testing required by the parmittmg authonty for each outfall through which effluent is discharged. Do not include Information on combined sawar 
overflows in this section. N1 information reported must be based on data collected through analysis conducted using 40 CFR Part 136 
methods. In addftlon, this data must comply with QA/QC raqul/'ements of 40 CFR Part 136 and other appropriate QA/QC requirements for 
standard methods for analytes not addressed by 40 CFR Part 136. At a minimum, effluent testing data must be based on at least three 
pollutant scans and must be no more than four end one-half years old. 

( Outfall Number: 

POLLUTANT MAXIMUM DAILY AVERAGE DAILY DISCHARGE 
DISCHARGE 

Cone. Units Cone. Units Number of ANALYTICAL ML/MDL 
Samples METHOD 

CONVENTIONAL AND NONCONVENTIONAL COMPOUNDS. 

AMMONIA (as N) 

CI-ILORJNE (TOTAL 
RESIDUAL, TRC) 

DISSOLVED OXYGEN 

TOTAL KJELDAHL 
NrTROGEN (TKN) 
NrTRATE PLUS NrTRITE 
NrTROGEN 
OIL end GREASE 

PHOSPHORUS (Total) 

TOTAL DISSOLVED 
SOLIDS (TDS) 

OTHER 

END OF PART B. 
REFER TO THE APPLICATION OVERVIEW TO DETERMINE WHICH OTHER PARTS OF FORM 

2A YOU MUST COMPLETE 

EPA Fann 3510-2A (Rev. 1-99). Replaces EPA forms 7550-6 & 7550-22 Page 8 of 21 



FACILITY NAME AND PERMIT NUMBER: Form Approwd 1/14/'J9 
0MB Nt.mber 2040-0086 

Dominion North Anna Power Station Units 1&2 STP VA0052451 

( BASIC APPLICATION INFORMATION 

PART C. CERTIFICATION 

Al applicants must complete the Certification Section. Refer to Instructions to detennlne who is an officer for the purposes of thls certification. All 
apphcants must complete an apphcable sections of Form 2A. es explained In the AppOcatlon OVervlew. Indicate below which parts of Form 2A you 
have completed and are submitting. By signing this certlflcalion statement, applicants confirm that they have reviewed Form 2A and have completed 
an sections that a oolv to the facllitv for which this aoolicatlon Is submitted. 

Indicate which parts of Form 2A you have completed and are submitting: 

_L Basic Application Information packet Supplemental Appllcabon Information packet 

__ Part D (Expanded Effluent Testing Data) 

__ Part E (Toxicity Testing: Bklmonltoring Data) 

__ Part F (Industrial User Discharges and RCRA/CERCLA Wastes) 

__ Part G (Combined Sewer Systems) 

ALL APPLICANTS MUST COMPLETE THE FOLLOWING CERTIFICATION. 

I certify under penalty of law that this document and ell attachments were prepared under my direction or supervision in accordance with a system 
designed to assure that quaBfied personnel properly gather and evaluate the information submitted Based on my inquiry of the person or persons 
who manage the system or those persons dlreclly responsible for gathering the Information, the lnformabon is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware that there are slgruflcant penalties for submitting false lnfonnatlon, Including the posslbllty of fine 
and imprisonment for knowing violations. 

Name and official title Larry Lane, Site Vice President 

Signature zef~ 
Telephone number (540) 894-2101 

( Date signed lo - f.;-'- (f:J 
Upon request of the pennlttlng authority, you must submtt any other Information necessary to assess wastewater treatment practices at the treatment 
works or Identify appropriate permitting requirements. 

SEND COMPLETED FORMS TO: 

EPA Fann 3510-2A (Rev. 1-99). Replaces EPA forms 7550-6 & 7550-22. Page 9 of 21 
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Please print or type In the unshaded areas 

Fom, 

2F 
NPDES &EPA 

EPA ID Number (copy from Item I of Form 1) 
110001891114 

Form Approved. 0MB No. 2040-0086 
Approval expires 5-31-92 

United States Envlrorvnental Protection Agency 
Washington, DC 20460 

Application for Permit to Discharge Storm Water 
Dlschar es Associated with Industrial Activl 

Paperwork Reduction Act Notice 
Pubic reporluYJ burden br Ills appfadlon is estinated t, average 28.6 hours pe< appli:allo, ~ lnclucli,g time for reviePMng lnslruclms, sean:t-dng exid"g dais 
sourt86, galherrg and nantai11ng the cla!a needed, i:m ca I ip!e8119 and RMBY.V1g the coredbrl of b loo I ialu L Seo.I ca I" I en19 reganing the buJtien esliTlae, 
8crJ other asped of this coliedbn cl lnbi I WI or suggestions fOI" improlling this klD11, h:iJcirg 81 ggasicl, IS Ytt1k:h may lrD8!l58 Of reduce this burdeo to: ~ 
~lioi,1aJ011 P(EtJ Brm:h, PM-223, U.S. EIMonrnerml ProledblAgercj, 401 M St, SN, Washll iglDI ~ DC 20460, a- Diredor, Oll'ce clhta, ,m, ard ~ulalo!y 

Olice cl and WR!~'llnn oc 20503. 

I. Outfall L 
For each outfa Ii 

A. Outfall Number D. Receiving Water 
list B. Latitude C. Longitude name 

014 38 03 42.7 -77 47 28.6 Lake Anna 
022 38 03 52.5 -77 47 52.8 Lake Anna 
024 38 03 55.2 -77 47 38.4 LakeAnna 
025 38 03 16.5 -77 47 27.2 Waste Heat Treatment Facili to Lake Anna 
027 38 03 11.6 -77 47 21.7 Waste Heat Treatment Facir to LakeAnna 

II. Im rovements 
A Are you now required by any Federal, State, or local authority to meet any ,mplementatlon schedule for the ronstruction, upgrading or 

operation of wastewater treatment equipment or practices or any other environmental programs which may affect the discharges descrl)ed 
in this app0catlon? This Includes, but Is not limited to, permit conditions, administrative or enforcement orders, enforcement compliance 
schedule letters ulatlo court orders, and rant or loan condllons. 

1. Identification of Conditions, 2. Affected Outfalls 
reements Etc. number source of d 3. Brief Descr1 a. 

NIA 

B. You may attach additional sheets describing any adcfltlonal water pollution (or other environmental projects which may affect your discharges) 
you now have under way or which you plan. lndJcate whether each program Is now under way or planned, and Indicate your actual or planned 
schedules for construction. 

See Attachment E. 

EPA Form 3510-2F (Rev. 1-92) Page 1 of3 Continued on Page 2 
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Continued from the Front 

IV. Narrative Descri on of Pollutant Sources 
A For each outfall, provide an estimate of the area (include units) of inpervlous surfaces (lncludlng paved areas and bulleting roofs) drained 

to the outfal, and an estunate of the total swface area drained the outfaH. 
Outfall Area of Impervious Surface Total Area Dralned Outfall 

Number rovlde units e units Number 
014 3.7 acres 43 acres 024 
022 7.1 acres 57.5 acres 025 

027 

Area of Impervious Surface 
rovlde units 
0.08 acre 
4 acres 

1.3 acres 

Total Area Drained 
· units 

6.1 acres 
58.6 acres 
7.5 acres 

B. Provide a narrative description of significant materials that are currently or in the past three years have been treated, stored or disposed 
In a manner to aDow exposure to storm water; method of treatment, storage, or disposal; past and present materials management 
practices employed to minimize contact by these materials with storm water runoff; materials loadlng and access areas; and the location, 
manner and uen In which herbicicles soil conditioners and fertilizers are 

See Sections 4, 5, and 6 of the SWPPP in Attachment F. 

C. For each outfall, provide the location and a description of existing structural and nonstructural control measures to reduce pollutants In 
storm water runoff; and a description of the treatment the storm water receives, Including the schedule and type of mai'ltenence for 
control and treatment measures end the ultlmate dis of an solid or fluid wastes other than b discha e. 

outtan 
Number 

All 
outfalls 

Treatment 
See Sections 4, 5, and 6 of the SWPPP in Attachmeat F. 

List Codes from 
Table 2F-1 

1-0 (Outfall 025) 
4-A (all outfalls) 

( . Non Stormwater 
Dlschar es 

A I certify under penalty of law that the outfall(s) covered by this appllcatlon have been tested or evaluated for the presence of non
stormwater discharges, and that all non-stormwat&r discharges from these outfal(s) are Identified In either an accompanying Form 2C or 
Form 2E a n for the outfaO. 

Name of Official Title (type or prinQ 
Larry Lane, Site Vice President 

Date Signed 

I o.../$'-1'8 
B. Provide a descrtptlon of the method used, the date of g, and the onslte drainage points that were directly observed during a 

test. 
A dry weather evaluation was performed on the permitted storm water outfalls on 08/1612018 at 2:30 p.m. lbe last qualifying 
rain event ( according to W eatber Sentry) occurred on 08/14/2018, which bad a total rainfall of O .10 inches. 
The observations were as follows: 
Outfall 014: No discharge. 
Outfall 022: Continuous discharge (previously identified as groundwater discharge). 
Outfall 024: No discharge. 
Outfall 025: No discharge. 
Outfall 027: A small trickle was discharging coming from the retention pond that is immediately upstream of the outfall. 

Provide existing Information regarding the history of significant leaks or splls of toxic or hazardous pollutants at the facility In the last three 
ars lncludln the a,...,,,.,wlmate date and location of the 8 iU or end the and amount of material released. 

Nooe. 

EPA Fonn 3510-2F (Rev. 1-92) Page 2 of3 Continued on Page 3 



Continued from Page 2 

( - II. Disch e Information 

EPA ID Number (copy from lt8m I of Form 1) 

110001891114 

( 

A,8,C, & D: See Instruction before proceeding. Complete one set of tables for each outfall Annotate the outfall number In the space provided. 
Tables Vll-8, and VII-Care Included on rate sheets numbered Vll-1 and Vll-2. 

E. Potential discharges not covered by analysis - Is any toxic poUutant listed In table 2F-2, 2F-3, or 2F-4, a substance or a component of a 
substance which you currently usa or manufacture as an Intermediate or final product or byproduct? 

X Yes list BB such pollutants belo No (go to Section fX) 

As radioactive releases at this facility 8I'C regulated by the Nuclear Regulatory Commi$ion (NRC), they have not been listed here. 
See Attachment C for a list of other potential discharges not covered by analysis. 

VIII. Biol lcal Toxic 
Do you have any knowledge or reason to believe that any biological test for acute or chronic toxicity has been made on any of your discharges or 
on a receiving water ln relation to your discharge within the last 3 years? 

Yes (11st Bil such po8utBnts below) No (go to Section 

IX. Contact anal is Information 
Were~ of the analysis reported In Item VII performed by a contact laboratory or consulting firm? 

□ No (go to Section X) l2$J Yes (11st the name, Bddress, and telephone number of, and pollutants 
an b , each 81.lCh labora or firm below 

A. Name 8. Address C. Area Code & 

Air Water & Soil 
Laboratories, Inc. 

Pace Analytical Services Inc. 

X. Certification 

1941 Reymet Road 
Richmond, VA 23237 

9800Kincey Avenue 
Huntersville, NC 28078 

Phone No. 

(804) 358-8295 

(704)875-9092 

D. PoDutants Analyzed 

Total metals, Dissolved metab, Ammonia, 
Chloride, Total Nitrogen, Nitra~itrite, TKN, 
Total Ph01pborus, BOD, COD, TSS, Oil & Grease, 
TPH Hardness 

Total Mercury, Dissolved Mercury 

I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance vmh a system designed to assure that qualifted personnel properly gather and evaluate 
the information submitted. Based on my Inquiry of the person or persons who manage the system or those persons 
directly responsible for gathering the information, the Information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false Information, 
includin the ossibi/" of fine and im risonment for knowi violations. 

A. Name & Official Trtle (type or print) 8. Area Code and Phone No. 
Lany Lane, Site Vice President 540-894--2101 

( -:. Signature 

EPA Form 3510-2F (Rev. 1-92) Page 3 of3 



I EPA ID Number (copy from Item I of Fann 1) Form Approved. 0MB No. 2040-0086 
outran 022 110001891114 

Approval expires 5-31-92 

( '· 11. Discharge Information (Continued from page 3 of Form 2F) 
Part A - You must provide the results of at least one analysis for every poUutant 1n this table. Complete one table for each outfall. See 

instructions for addltlonal details. 
Maximum Values Average Values Number 

Pollutant llnc/ude umts) (tnelude units) Of 
And Grab Sample Grab Sample Storm 

CAS Number Taken During Flow-weighted Taken During Flow-weighted Events 
(ff aval1able) First 30 Composite First 30 Composite Sampled 

Minutes Minutes Sources of Pollutants 

Oil & Grease <5 mg/L NIA NIA NIA 1 NIA 

Biological Oxygen <0.2 mg/L NIA NIA NIA 1 NIA 
Demand (BOD5) 
Chemical Oxygen 13.6 mg/L NIA NIA NIA I General Site Runoff 
Demand (COD) 
Total Suspended 3.4 mg/L NIA NIA NIA 1 General Site Runoff 
Solids ITSS) 
Total Organic 0.4 mg/L NIA NIA NIA 1 General Site Runoff 
Nitro2en 
Total 0.05 mg/L NIA NIA NIA 1 General Site Runoff 
Phosphorus 

pH Minimum Maximum NIA NIA 1 General Site Runoff 
7.9S.U. 7.9 S.U. 

Part B- List each pollutant that is lmlted In an effluent guideline which the faclllty Is subject to or any pollutant Dsted In the facuity's NPDES 
permit for Its process wastewater (If the facility ls operating under an existing NPDES perm rt). Complete one table for each outfall 
See tha Instructions for additional details and reauirements. 

Maxlmwn Values Average Values Number 
Pollutant (include units) (mclude units) Of 

And Grab Sample Grab Sample Storm 
CAS Number Taken During Flow-weighted Taken During Flow-weighted Events 
(If BVBiJBbJe) First 30 Composite First 30 Composite Sampled 

( Minutes Minutes Sources of Pollutants 
,nlorine, Total 

<0.1 mg/L NIA NIA NIA I NIA 
Residual 

Chromium 
0.000893 NIA NIA NIA 1 General Site Runoff mg/) 

Free Available NIA-asTRC NIA NIA NIA 1 NIA 
Chlorine <0.1 mg/) 
Temperature 

23.7°C NIA NIA NIA I NIA 
(summer) 
Zinc 0.0335 mg/} NIA NIA NIA 1 General Site Runoff 

PartC • l.Jst each pollutant shown in Tables 2F-2, 2F-3, and 2F-4 that you know or have reason to believe ls present. See the lnstrucbons for 
additional details and reauirements. Complete one table for each outfall. 

Maximum Values Average Values Number 
Pollutant (,nc/ude units) (mclude units) Of 

And Grab Sample Grab Sample Storm 
GAS Number Taken During Flow- Taken During Flow-weighted Events 
(If ava11able) First 30 Minutes weighted First 30 Composite Sampled 

Comooslte Minutes Sources of Pollutants 
Aluminum 0.266mg/I NIA NIA NIA 1 General Site Runoff 
AmmoniaasN <0.1 mg/} NIA NIA NIA I NIA 
Antimony 0.000736 mw1 NIA NIA NIA I General Site Runoff 
Arsenic 0.00159 mg/) NIA NIA NIA I General Site Runoff 
Barium 0.0143 mw'J NIA NIA NIA I General Site Runoff 
Beryllium <O. 0002 mg/] NIA NIA NIA 1 NIA 
Boron <0.05 mw'J NIA NIA NIA 1 NIA 
Cadmium <0.0002nw'I NIA NIA NIA I NIA 
Calcium 8.21 mw'J NIA NIA NIA 1 General Site Runoff 
Chloride 2.7 mg/] NIA NIA NIA I General Site Runoff 
Chromium 0.000893 mw1 NIA NIA NIA 1 General Site Runoff 
<:obalt <0.001 mg/] NIA NIA NIA 1 NIA 
.oooer 0.00355 mWl NIA NIA NIA I General Site Runoff 

Hardness as CaC03 25.2 mWl NIA NIA NIA I General Site Runoff 
Iron 0.468 mg/] NIA NIA NIA I General Site Runoff 
Lead 0.000463 mg/) NIA NIA NIA 1 General Site Runoff 
Mrumesium 1.14 mw'J NIA NIA NIA 1 General Site Runoff 

EPA Fonn 3510-2F (Rev. 1-92) Page 1-1 



Mamranese 0.0358 mg/I NIA NIA NIA I General Site Runoff 
Molybdenum 0.00242 mW, NIA NIA NIA I General Site Runoff 
Nickel 0.000439 mg/J NIA NIA NIA 1 General Site Runoff 

( ·trate+Nitrite as N 0.83 mg/I NIA NIA NIA I General Site Runoff 
... elenium <0.001 msz/1 NIA NIA NIA I NIA 
Silver 0.0000107 mg/I NIA NIA NIA I General Site Runoff 
Thallium <0.001 mg/I NIA NIA NIA I NIA 
Tm <0.007 mg/I NIA NIA NIA I NIA 
Titanium 0.01 mg/I NIA NIA NIA I General Site Runoff 
TKNasN 0.40 mW, NIA NIA NIA I General Site Runoff 
TPH-Scmi-Volatiles 

<0.549 mg/I 
NIA NIA NIA I NIA 

(DRO) 
TPH-Volatiles (ORO) <0.05 mg/] NIA NIA NIA I NIA 
TSS 3.43 mw! NIA NIA NIA I General Site Runoff 
Vanadium <0.001 msz/1 NIA NIA NIA 1 NIA 
Zinc 0.0335 mg/I NIA NIA NIA I General Site Runoff 
Aluminum, Dissolved 0.0819 mg/I NIA NIA NIA I General Site Runoff 
Antimony, Dissolved 0.000753 mg/] NIA NIA NIA I General Site Runoff 
Arsenic, Dissolved 0.00144 mg/] NIA NIA NIA I General Site Runoff 
Barium, Dissolved 0.0128 m211 NIA NIA NIA I General Site Runoff 
Beryllium. Dissolved <0.0002 mg/J NIA NIA NIA I NIA 
Boron, Dissolved <0.05 mg/I NIA NIA NIA I NIA 
Cadmium. Dissolved <O. 0002 mg/I NIA NIA NIA 1 NIA 
Chromium, Dissolved <0.0040 mg/] NIA NIA NIA 1 NIA 
Chromium, NIA NIA NIA 1 NIA 
Hexavalent, <0.003 mg/I 
Dissolved 
Chromium, Trivalent, 

<0.00400 mg/I 
NIA NIA NIA I NIA 

Dissolved 
Cobalt, Dissolved <0.001 mg/I NIA NIA NIA I NIA General Site Runoff 
Copper Dissolved 0.00287 mg/I NIA NIA NIA 1 General Site Runoff 

( 
'-on. Dissolved 0.193 mg/J NIA NIA NIA 1 General Site Runoff 
~ Dissolved <0.0002 mg/I NIA NIA NIA I NIA 

Magnesium, NIA NIA NIA I General Site Runoff 
Dissolved 1.06 mg/] 

Manganese, NIA NIA NIA 1 General Site Runoff 
Dissolved 0.0309 mg/I 
Molybdenum, NIA NIA NIA I General Site Runoff 
Dissolved 0.00305 mw! 
Nickel Dissolved <0.00028 mg/I NIA NIA NIA I NIA 
Selenium, Dissolved <0.001 mg/I NIA NIA NIA l NIA 
Silver, Dissolved <0.00001 mw! NIA NIA NIA l NIA 
Thallium. Dissolved <0.0004 mW, NIA NIA NIA l NIA 
Tin, Dissolved <0.007 mg/] NIA NIA NIA l NIA 
Titanium, Dissolved 0.0031 mg/] NIA NIA NIA l General Site Runoff 
Vanadium, Dissolved <0.001 mw! NIA NIA NIA l NIA 
Zinc. Dissolved 0.0251 mg/J NIA NIA NIA l General Site Runoff 
Mercurv 4.66 ng/J NIA NIA NIA l General Site Runoff 
Mercury Dissolved 329 ng/1 NIA NIA NIA l General Site Runoff 

Part D - Provide data for the storm event(s) which resulted m the maximum values for the flow weighted comoosrte sample. 
1. 2. 3. 4. 5 

Date of Duration Total rafnfall 
Number of hours between 
beginning of storm meas- Total flow from 

Storm of Storm Event dunng storm event ured and end of previous rain event 
Event (mmmutes) (m inches) measurable rain event (gallons or specify units) 

- - - - -
7. Provide a descriotlon of the method of flow measurement or estimate. 

-

I 

EPA Fonn 3510-2F (Rev. 1-92) Page 1-2 



( 

Outfall 025 I EPA ID Number (copy from Item J of Form 1) Form Approved. 0MB No 2040--0086 

110001891114 
Approval expires 5-31-92 

. 11. Discharge Information (Continued from JJBQa 3 of Form 2F) 
Part A - You must provide the results of at least one analyslS for every pollutant in this table Complete one table for each outfall. See 

Instructions for add ltlon al detans. 
Maximum Values Average Values Number 

Pollutant (Include units) (include units) Of 
And Grab Sample Grab Sample Storm 

CAS Number Taken Dunng Flow-wetghted Taken During Flow-weighted Events 
(If available) First 30 Composite Flrst 30 Composite Sampled 

Minutes Minutes Sources of Pollutants 

Oil & Grease <5 mg/L NIA NIA NIA I 

Biological Oxygen 3.5 mg/L NIA NIA NIA I 
General Site Runoff 

Demand (8OD5) 
Chemical Oxygen 

10.6 mg/L NIA NIA NIA I 
General Site Runoff 

Demand (COD) 
Total Suspended < I mg/L NIA NIA NIA I 

NIA 
Solids (TSS) 
Total Organic 

0.4 mg/I NIA NIA NIA I 
General Site Runoff 

Nitroizen 
Total 0.053 mg/I NIA NIA NIA I 

General Site Runoff 
Phosphorus 
pH Minimum Maximum NIA NIA I 

NIA 
7.12 s.u. 7.12 s.u. 

Part B - List each pollutant that Is limited In an effluent guideline which the faclllty ts subject to or any pollutant llsted in the facffity's NPDES 
permit for Its process wastewater (If the faciltty Is operating under an existing NPDES permit). Complete one table for each outfall. 
See the Instructions for additional details and reauirements. 

Maximum Values Average Values Number 
Pollutant (include umts) (include umts) Of 

And Grab Sample Grab Sample Storm 
CAS Number Taken During Flow-weighted Taken During Flow-weighted Events 

( (If available) First30 Composite Frrst 30 Composite Sampled 
Minutes Minutes Sources of PoDutants 

Chlorine. Total 
<0.1 mg/I NIA NIA NIA I NIA 

Residual 

Chromium <0.0003 mg/I NIA NIA NIA I NIA 
Free Available NIA-asTRC NIA NIA NIA I NIA 
Chlorine <0.1 mg/I 
Temperature 

24 "C NIA NIA NIA I NIA 
(summer) 
Zinc 0.0437 mg/I NIA NIA NIA I General Site Runoff 

PartC- List each pollutant shown m Tables 2F-2, 2F-3, and 2F-4 that you know or have reason to believe Is present See the instructions for 
additional details and requirements. Complete one table for each outfall 

Maximum Values Average Values Number 
Pollutant (Include units) (Include units) Of 

And Grab Sample Grab Sample Storm 
CAS NLmber Taken During Flow-weighted Taken Dur1ng Flow-weighted Events 
(If ava/lab/e) Flrst 30 Minutes Composite Frrst 30 Composite Sampled 

Minutes Sources of PoOutants 
Aluminum 0.136 mg/I NIA NIA NIA I General Site Runoff 
Ammonia es N <0.10 mg/I NIA NIA NIA I NIA 
Antimony 0.00106 mg/! NIA NIA NIA I General Site Runoff 
Arsenic <0.00083 mg/] NIA NIA NIA 1 NIA 
Barium 0.0111 mw'! NIA NIA NIA I General Site Runoff 
Bervllium <0.0002 mg/I NIA NIA NIA I NIA 
Boron <0.05 mg/1 NIA NIA NIA I NIA 
Cadmium <0.0002 mwl NIA NIA NIA I NIA 
Calcium 18.8 mg/I NIA NIA NIA I General Site Runoff 
Chloride 19 mg/I NIA NIA NIA I General Site Runoff 
Chromium <0.0003 mg/I NIA NIA NIA I NIA 
"'obalt <0.001 mg/I NIA NIA NIA I NIA 
...,Qpper 0.00338 mg/! NIA NIA NIA I General Site Runoff 
Hardness as 55.0 mg/I NIA NIA NIA I General Site Runoff 
CaC03 
Iron 0.155 mg/] NIA NIA NIA I General Site Runoff 
Lead <0.0002 mg/] NIA NIA NIA I NIA 

EPA Fonn 3510-2F (Rev. 1-92) Page I-3 



M=esium 1.97 mv! NIA NIA NIA I General Site Runoff 
Manll:llilese 0.0175 mg/I NIA NIA NIA I General Site Runoff 
Molybdenum 0.0377 mg/I NIA NIA NIA l General Site Runoff 

( "clcel 0.00095 mg/I NIA NIA NIA I General Site Runoff 
.,itrate-Nitrite as 0.36 mg/I NIA NIA NIA I General Site Runoff 
N 
Selenium <0.001 mwl NIA NIA NIA I NIA 
Silver 0.0000165 mg/} NIA NIA NIA 1 General Site Runoff 
Thallium <0.001 mg/I NIA NIA NIA I NIA 
Tin <0.007 mw! NIA NIA NIA 1 NIA 
Titanium 0.0076 mv! NIA NIA NIA l General Site Runoff 
TKNasN 0.40 mg/I NIA NIA NIA l General Site Runoff 
TPH-Semi-

<0.549 mg/] NIA NIA NIA 1 NIA 
Volatiles ffiRO) 
TPH-Volatiles 

<0.05 mg/I NIA NIA NIA l NIA (GRO) 
TSS <l.00 NIA NIA NIA l NIA 
Vanadium <0.001 mg/) NIA NIA NIA l NIA 
Zinc 0.0437 mw! NIA NIA NIA l General Site Runoff 
Aluminum, 

<0.019 mg/] NIA NIA NIA I NIA 
Dissolved 
Antimony. 

0.00124 mg/I NIA NIA NIA I General Site Runoff 
Dissolved 
Arsenic, <0.00083 mg/I NIA NIA NIA I NIA 
Dissolved 
Barium, 

0.0123 mg/I NIA NIA NIA I General Site Runoff 
Dissolved 
Beryllium, 

<0.0002 mg/I NIA NIA NIA I NIA 
Dissolved 
Boron, Dissolved <0.05 mir/1 NIA NIA NIA I NIA 

( 

Cadmium, 
<0.0002 mg/I NIA NIA NIA l NIA 

11issolved 
rromium, 

<0.0040 mg/I NIA NIA NIA l NIA 
iJissolved 
Chromium, 
Hexavalent, <0.003 mg/I NIA NIA NIA 1 NIA 
Dissolved 
Chromium, 
Trivalent, <0.00400 mg/I NIA NIA NIA I NIA 
Dissolved 
Cobalt, Dissolved <0.001 mg/) NIA NIA NIA 1 NIA 
Copper, 

0.00339 mg/I NIA NIA NIA 1 General Site Runoff 
Dissolved 
Iron Dissolved 0.0424 mv! NIA NIA NIA I General Site Runoff 
Lead. Dissolved <0.0002 mg/I NIA NIA NIA I NIA 
Magnesium, 

1.82 mg/I NIA NIA NIA 1 General Site Runoff 
Dissolved 
Manganese, 

0.0175 mg/] NIA NIA NIA l General Site Runoff 
Dissolved 
Molybdenum, 

0.0429 mg/] NIA NIA NIA I General Site Runoff 
Dissolved 
Nickel Dissolved 0.00102 mg/I NIA NIA NIA 1 General Site Runoff 
Selenium, 

<0.001 mg/I NIA NIA NIA 1 NIA 
Dissolved 
Silver, Dissolved <0.00001 mg/I NIA NIA NIA I NIA 
Thallium, 

<0.0004 mg/I NIA NIA NIA I NIA 
Dissolved 
Tin, Dissolved <0.007 mv! NIA NIA NIA 1 NIA 
Titanium, 

0.0034 mg/I NIA NIA NIA I General Site Runoff 
Dissolved 
"'anadium, 

0.00162 mg/I NIA NIA NIA I General Site Runoff 
issolved 

Zinc, Dissolved 0.0459 mg/I NIA NIA NIA 1 General Site Runoff 
Mercury 6.25 nw! NIA NIA NIA 1 General Site Runoff 
Mercury, 

4.21 ng/1 NIA NIA NIA I General Site Runoff 
Dissolved 
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Part D- ProVlde data for the storm event(s) which resulted In the maxinum values for the flow weighted comDOSite samole. 
1. 2. 3. 4. 5. 

( 
Date of Durabon Total ralnfaU 

Number of hours between 
Total flow from beginning of storm meas-

,torm of Storm Event during storm event urecl and end of previous rain event 
Event (m minutes) (in inches) measurable rain event (gallons or specify units) 

- - -- - -

7. Provide a descnptlon of the method of flow measurement or estimate. 

-

Continued from the Front 

( 
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Dominion Rcaourcea Scrvlcas, Inc. 
5000 Dominion Boulevard, Glen Allen, VA 23060 

dom.ccm 

Certffled Mail 
Retum Receipt Reqllffled 

May 2, 2017 

Ms. Susan Mackert 
Department of Environmental Quality 
Northern Regional Office 
13901 Crown Court, 
Woodbridge, VA 22193 

RE: Donlinion-North Anna Power Station 
VPDES Pennit # VA0052451 Outfall 027 Form 2F Section VII 

Dear Ms. Mackert: 

Dominion is submitting the analytical results for the North Anna Power Station Outfall 027 Form 
2F Section VII as required by Part I.G.23 ofVPDES permit #VA0052451. The data included on 
the attached Form 2F were generated using grab samples collected from Outfall 027 in 
accordance with Part I.F.l.a.2 on March 27, 2017. 

Should you require additional information, please contact Herbert Chriscoe at (804) 273-2484 or 
via email herbertf.chriscoe@dom.com. 

Sincerely, 

_,,_ ... .----~ 
~-···· C 
~ ~:..:-----;c!'9'._-_-:_ ____ :, 

Jason E. Williams 
Manager, Generation Environmental Services 

Enclosures 
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Ms. Susan Mackert 
May2,2017 
Page2 

I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assw-e that qualified 
personnel properly gather and evaluate the information submitted Based on my inquiry of the 
person or persons who manage the system, or those persons directly responsible for gathering 
the information, the information submitted is, to the best of my knowledge and belief, true, 
accurate, and complete. I am aware that there are significant penalties for submitting false 
informaJion, including the possibility offlne and imprisonment for knowing viola/Ions. 

Name: Daniel G, Stoddard 

Title: SVP & CNO Dominion Nuclear 

Phone: 804-273-4390 

Signature: {Jo-~ 
Date: 



EPA ID Nwnbcr (copy from hem Io/Form I) Fonn Approved. 0MB No. 2040-0086 

OUTFALL027 110001891114 
Approval expires 5-31-92 

( 1IL - ,_w Information (Continued.from,,,._ 3 of Form 2FJ 
Part A - You must provide the results ofat least one nnalysis for every pollutant In this table. Complete ooe table for each outfall. See 

instructions for additional details. 
Maximum Values Average Values Number 

Pollutant (mJ,JlJ (rm ll.l Of 
And Grub Sample Grub Sample Stonn 

CASNumbcr Taken During F1ow--weighted Taken During F1ow-wcighted Events 
(if ava{/ab/11) First20 Composite First 20 Composite Sampled 

Minutes Minutes Sources of Pollutants 

Oil&Greasc 5.1 NIA NIA NIA I General Sltc Runoff 
Biological Oxygen 3.3 NIA NIA NIA I General Site Runoff Dcmnnd (BODS) 
Chemical Oxygen 12.1 NIA NIA NIA I 

General Site Runoff 
Demand (COD) 
Total Suspended 

2.6 NIA NIA NIA I General Site Runoff 
Solids (TSS) 

Total Nitrogen 0.74 NIA NIA NIA 1 General Site Runoff 

Total Phosphorus 0.186 N/A NIA NIA I General Site Runoff 

Minimum Maximum Minimum Maximum 
I General Site Runoff pH 6.8 6.8 NIA NIA 

Part B - List each pollutant that is limited In 11n effiUtlat guideline which tbe facllity Is subject to or any pollutant listed lo the 
facility's NPDES permit for it5 proee5s wastewater (lftbc feclllty Is operating under en exlstln& NPDF.S permit). Complete 
one tabla for each outfalL Sec the Instructions for additional details end reaulremeots. 

Maximum Values Average Values Number 
Pollutant (IIIRIL unless olherwise noted) (tnRIL unless otlruwi~e noted) Of 

And Greb Grab Sample Storm 
CASNumber Sample Flow-weighted Taken Durlag Flow- Events 
(if IIVtJilabk) Taken Composite Flnt30 weighted Sampled 

Daring Mlnlltei Composite Sources of PoDutaots 
Flnt30 
Minutes 

Flow(MGD) 0.03 N/A NIA NIA I Ocoerel Site Runoff 

pH See Pert A - - - - -
Total Residual Chlorine <(I.I NIA NIA NIA I NIA 

Total Nitrogen See PartA - - - - -
Totnl KJcldahl Nitrogen 0.74 NIA NIA NIA I General Site Runoff 

N1tra1e + Nitrite <0.02 NIA NIA NIA I NIA 

Total Phosphorus ScePmtA - - - - -
Oil And Grease Sec PnrtA - - - - -
Total Suspended Solids ScePanA - - - - -
Free Available Clllorlne <0.1 NIA NIA NIA I NIA 

Total atromlum 0.000519 NIA NIA NIA 1 General Site Runoff 

Total Zinc 0.0416 NIA NIA NIA I General Site Runoff 

Biological Oxygen 
See Part A -Demend (BODS) - - - -

i:. Coli (MPN) <I NIA NIA NIA I NIA 
I 



( 
I Part C - Llst each pollutnnt shown In Tables 2F-2., 2F-3, ond 2F-4 that yoa know or have reason to believe Is present. See the 

lmtrnctioni. for additional details aod reauiremeau. Comolete ooe table for eacb outfall 
Maximum Values Average Values Number 

Pollutant r_,n_ wr/ea otlterwln notl!dl (ntll/L unless othtrwlst! notet/J Of 
And Grab Sample Grab Sample Storm Sources of Pollutants 

CASNamber T11kea During Flow- Taken Flow- Events 
(If avallabl~ Flrst20 weighted Doring First weighted Sampled 

Miautes Composite 20 Minutes Comoodte 
I.I 1-Trichlorocthll!le <0.001 NIA NIA NIA I NIA 
1.1.2.2-Tetrachloroethano <0.001S NIA NIA NIA I NIA 
l, 1,2-Trichloroethaoe <0.001 NIA NIA NIA I NIA 
l, l-Dichloroeth1111C <0.001 NIA NIA NIA I NIA 
1.1-Dlchloroetbvlene <0.001 NIA NIA NIA I NIA 
1.2.4-Trlchlorobenzene <0.00213 NIA NIA NIA 1 NIA 
1,2-Dichlorobenzenc <0.001 NIA NIA NIA I NIA 
1.2-Dlcbloroethano <0.0015 NIA NIA NIA 1 NIA 
1.2-- . 

<0.0015 NIA NIA NIA 1 NIA 
1.2-0inhenvlhydrazine <0.00851 NIA NIA NIA I NIA 
1.3-Dichlorobenzenc <0.001 NIA NIA NIA I NIA 
l'Lr Total <0.001 NIA NIA NIA I NIA 
l.4-Dlchlorobcnzenc <0.001 NIA NIA NIA 1 NIA 
2,2'-0xybls (I• NIA NIA NIA I NIA 
chi c) <0.00106 
2.4.6-Trlchlomnhcnol <0.00106 NIA NIA NIA 1 NIA 
2.4-Dichlomohi:nol <0.00106 NIA NIA NIA I NIA 
2.4--· . 

enol <0.000S3 NIA NIA NIA I NIA 
2.4-0initropbcnol <0.00053 NIA NIA NIA l NIA 
2.4-0lnltrotoluene <0.00106 NIA NIA NIA I NIA 
2,6-Dlnitrotoluene <0.00106 NIA NIA NIA l NIA 
2-Chloroethyl vlnvl ether <0.005 NIA NIA NIA I NIA 

( 
2-Chloronaphthalene <0.00106 NIA NIA NIA I NIA 
l-Chloroohcnol <0.00106 NIA NIA NIA I NIA 
2-Nltronhenol <0.00106 NIA NIA NIA 1 NIA 
3.3 '-Dlcblorobenzldinc <0.00426 NIA NIA NIA I NIA 
4.4'-DDD <O.OOOOOS NIA NIA NIA I NIA 
4.4'-DDE <0.000005 NIA NIA NIA I NIA 
4,4'-DDT <0.000005 NIA NIA NIA I NIA 
4.6-Dmltro-2 .. h800l <0.00106 NIA NIA NIA I NIA 
4-Bromophenyl phenyl NIA NIA NIA I NIA 
ether <0.00106 
4-Chlorophcnyl phenyl NIA NIA NIA I NIA 
ether <0.00106 
4-Nltrophenol <0.00106 NIA NIA NIA I NIA 
Acenapbtheoe <0.00106 NIA NIA NIA I NIA 
Accnapbthvlcnc <0.00106 NIA NIA NIA I NIA 
Acrolein <0.025S NIA NIA NIA I NIA 
Acrvlooitrile <0.0085 NIA NIA NIA I NIA 
Aldrin <0.00000S NIA NIA NIA I NIA 
alnha-BHC <0.000005 NIA NIA NIA I NIA 
Aluminum 0.129 NIA NIA NIA I General Site Runoff 
AmmoniaasN <0.10 NIA NIA NIA I N/A 
Anthraccnc <0.00106 NIA NIA NIA I NIA 
A~•-·-:;, 0.000207 NIA NIA NIA I GcncraJ Site Runoff' 
Arsenic 0.000898 NIA NIA NIA l General Site Runoff 
Barium 0.0374 NIA NIA NIA 1 General Site Runoff 
Benzene <0.001 NIA NIA NIA I NIA 
Benzidinc <0.0532 NIA NIA NIA I NIA 
Benzo (a anthracene <0.00851 NIA NIA NIA I NIA 
Bcnzo{a PYl'CDC <0.00106 NIA NIA NIA I NIA 
Bemo (b fluoranthene <0.00106 NIA NIA NIA I NIA 
'3eozo (It h. i) pcrylcne <0.00106 NIA NIA NIA I NIA 

I Benzo(k ftuoranthene <0.00106 NIA NIA NIA I NIA 
Bervlllum <0.0002 NIA NIA NIA I NIA 

I bcta-BHC <0.000005 NIA NIA NIA I NIA 



bls-(2-0tlorocthoxy) NIA NIA NIA J NIA 
methane <0.00106 

/ I bis C2-cJiJoroct11Vn ctbcr <0.00106 NIA NIA NIA I NIA 
( bis (2-- " •• I) <0.00106 NIA NIA NIA I NIA 

Boron <0.0500 NIA NIA NIA 1 NIA 
Bromide <1.00 NIA NIA NIA I NIA 
Bromodichloromethan <0.001 NIA NIA NIA 1 NIA 
Bromoform <0.001S NIA NIA NIA I NIA 
Bromomcthane <0.001 NIA NIA NIA I NIA 
Rutvl bcnzvl Dhthalatc <0.00106 NIA NIA NIA I NIA 
Cadmium <0.0002 NIA NIA NIA 1 NIA 
Carbon tetrachloride <0.001 NIA NIA NIA I NIA 
Clllordane <0.000208 NIA NIA NIA l NIA 
Chlorobenzene <0.0005 NIA NIA NIA 1 NIA 
rt. <0.001 NIA NIA NIA I NIA 
Chloroform <0.001 WA NIA NIA I NIA 
Chloromethanc <0.001S NIA NIA NIA I NIA . <0.00106 NIA NIA NIA I NIA 
cls-1.3-Dich- <0.001 NIA NIA NIA I NIA 
Cobalt <0.001 NIA NIA NIA I NIA 
Color PCU 25.5 NIA NIA NIA 1 Oeoera1 Site Ruooff' 
Cn,,._. 0.00277 NIA NIA NIA 1 Ocncral Site Runoff 
Cvanirle <0.010 NIA NIA NIA I NIA 
delta-BHC <0.00000S NIA NIA NIA I NIA 
Dibenz fa. hl entbracene <0.00106 NIA NIA NIA I NIA 
Dfbromochloromcthane <0.001 NIA NIA NIA I NIA 
Dlcldrln <0.000005 NIA NIA NIA I NIA 
Diathvl <0.00106 NIA NIA NIA ,1 NIA 
Dimethyl . 

<0.00106 NIA NIA NIA 1 NIA 
ni:: Dhtbalatc <0.00213 NIA NIA NIA I NIA 
Di-n-octyl phthalale <0.00106 NIA NIA NIA I NIA 
Endosulfhn I <0.000005 NIA NIA NIA I NIA 

( Endosulfan ll <0.000005 NIA NIA NIA I NIA 
Endosulflm JUlfhte <0.00000, NIA NIA NIA 1 NIA 
Endrin <0.000005 NIA NIA NIA I NIA 
Endrln 

.. <0.000005 NIA NIA NIA 1 NIA 
Ethvlbcnzenc <0.0005 NIA NIA NIA I NIA 
Fecal Coliform, <2 NIA NIA NIA l NIA 
MPN/lOOmL 
Fluoranthcnc <0.00106 NIA NIA NIA I NIA 
Ftuorenc <0.00106 NIA NIA NIA I NIA 
Fluoride <0.1 NIA NIA NIA I NIA 
llllmma-BHC (Lindane) <0.000005 NIA NIA NIA I NIA 
p-..1.•- <0.000005 NIA NIA NIA I NIA 
Henmclllor BKlllkle <0.000005 NIA NIA NIA I NIA 
Haxachlorobcl:lzenc <0.00266 NIA NIA NIA I NIA 
Hexacblorobutadiene <0.00106 NIA NIA NIA I NIA 
Hexachlo . tadiene <0.00106 NIA NIA NIA I NIA 
Hexachloroethane <0.00106 NIA NIA NIA I NIA 
HYdrollffl Sulfide <:3 NIA NIA NIA I NIA 
lndcoo ( l .2...3-cd\ nvrene <0.00106 NIA NIA NIA I NIA 
Iron 0.549 NIA NIA NIA I General Site Runoff 
hoohoronc <0.00106 NIA NIA NIA I NIA 
ICenonf! <0.00213 NIA NIA NIA I NIA 
Lead 0.000281 NIA NIA NIA I Oenerel Site Runoff 
M l.S NIA NIA NIA l General Site Ruooff 
t.6-- 0.0835 NIA NIA NIA 1 OcncraI Site Runoff 
Mercurv <0.0001 NIA NIA NIA I NIA 
M ,lor <0.000005 NIA NIA NIA I NIA 
Methvlene chloride <O.OOS NIA NIA NIA I NIA 
Mol · 0.0039 NIA NIA NIA I General Site Runoff 
Nanhthalcne <0.00851 NIA NIA NIA 1 NIA 
Nickel 0.000737 NIA NIA NIA I General Site Ruooff 
Nltrobenzcne <0.00851 NIA NIA NIA I NIA 
Ni~O!lllllllc 0.74 NIA NIA NIA I OcneraJ Site RlDIOfT 
n-Nltrosodlmethylamlnc <0.00213 NIA NIA NIA I NIA 
n-Nltrosodi-n-nfflm'laminc <0.00213 NIA NIA NIA I NIA 



n-Ni 
.. lnmine <0.00851 NIA NIA NIA I NIA 

o-Cresol <0.008S1 NIA NIA NIA l NIA 

( 
I Oil and Grease 5.1 NIA NIA NIA I General Site Runoff 

PCB as Aroclor 1016 <0.00003 NIA NIA NIA l NIA 
PCB IIS Aroclor 1221 <0.0002 NIA NIA NIA l NIA 
PCB os Arnclor 1232 <0.00002 NIA NIA NIA I NIA 
PCB BJ Aroclor 1242 <0.00004 NIA NIA NIA I NIA 
PCB as Aroclor 1248 <0.00005 NIA NIA NIA l NIA 
PCB as Aroclor 12S4 <0.00004 NIA NIA NIA 1 NIA 
PCB as Aroclor 1260 <0.00004 NIA NIA NIA I NIA 
o-Chloro-m-cresol <0.00851 NIA NIA NIA I NIA 
n-Cl'l!SCII <0.00106 NIA NIA NIA I NIA 
Pentachloronhenol <0.0106 NIA NIA NIA I NIA 
Phenanthrene <0.00851 N/A NIA NIA 1 NIA 
Phenol <0.00851 NIA NIA NIA I NIA 
Pvrcnc <0.00851 NIA NIA NIA 1 NIA 
Selenium <0.001 NIA NIA NIA I NIA 
Silver <0.00001 NIA NIA NIA I NIA 
Sulfutc 10.8 NIA NIA NIA I General Site Runoff 
Sulfide <3 NIA NIA NIA I NIA 
TDS 676 NIA NIA NIA I General Site Runoff 
Tetrachloroethylene (PCE) <0.001 NIA NIA NIA 1 NIA 
Thallium <0.0004 NIA NIA NIA 1 NIA 
Tm <0.007 NIA NIA NIA I NIA 
Titanium 0.008 NIA NIA NIA I General Site Runoff 
Toluene <0.001 NIA NIA NIA I NIA 
Total Recoverable NIA NIA NIA I NIA 
Pbcnolics <O.OS 
Toxanhene <0.000208 NIA NIA NIA I NIA 
trans-1.2-Dichloroethvlene <0.001 NIA NIA NIA I NIA 
trans-1.3-Dichl o <0.001 NIA NIA NIA I NIA 
Trichlnrnethvlene <0.001 NIA NIA NIA l NIA 
Vanadium 0.00213 NIA NIA NIA I NIA 
Vinyl chloride <0.001 NIA NIA NIA I NIA 
2.4.5-TP <0.0002 NIA NIA NIA I NIA 
2.4-D <0.0002 NIA NIA NIA I NIA 
Guthion <0.001 NIA NIA NIA I NIA 
Chloropyrifos <0.0002 NIA NIA NIA I NIA 
Parathlon <0.001 NIA NIA NIA I NIA 
Malathion <0.001 NIA NIA NIA I NIA 
Diazlnon <0.001 NIA NIA NIA l NIA 
Gross Aloha.(pCi/L) <2.83 NIA NIA NIA I NIA 
Gross Beta (nCi/1.) 2.19 NIA NIA NIA I OencraJ Site Runoff 
Radium 226 (oCI/L <0.669 NIA NIA NIA 1 NIA 
Radium 228 (pCI/L) <l.4 NIA NIA NIA I NIA 
Strontium 90 (oCi/Ll <1.14 NIA NIA NIA I NIA 
Tritium (pCI/L) <284 NIA NIA NIA 1 NIA 
Tota.I Uranlwn <0.000193 NIA NIA NIA I NIA 
Total Radium (oCl/L) <2.07 NIA NIA NIA I NIA 
MBAS-Surfactants <0.100 NIA NIA NIA I NIA 
Asbestos fMF/L) <1.78 NIA NIA NIA I NIA 
Part D- Provide data for the stonn event(s) which resulted in the moximum values for the flow weighted composite sample. 

2. 3. 4. Number of hours 
5. 6. 

I. Duration of Storm Total rainfu.11 betwoon beginning of 
Maximum flow Total flow 

OUTFALL Date of Stonn Event during stonn stonn measured end 
rate during event 

from rain 
Event event end of previous event (in minutes) (in inches) measurable rain event (gallons/minute) 

l1rnllons) 

027 03/1.7/2017 95 0.18 225 4.20 30,060 

The storm event was sampled in ltCCOrdancc with the VPDES V A0052451 Part I.F. I .a2. 

7. Provide a. descrintion of the method of flow measurement or estimate 
The rain data was obtained from Weather Sentry Online. 
Flow estimates arc based on the size of drainage area and the Impervious surface for Outfall 027. 
Inches of Rajn x Drainage Area (sq. Inches) ci Total gallons x Drainage Area's runoff coefficient-=Total gallom di.'5CiJamed.CMll "" Flow rate{gal/mln) 

23 1 ( convr:rsion to gallons/cu. inch) Duration ofEvent(mln) 
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VPDES Permit Application Addendum 

1. Entity to whom the permit is to be issued: Virginia Electric and Power Company 

Who will be legally responsible for the wastewater treatment facilities and compliance with the permit? This may or 
may not be the facility or property owner. 

2. Is this facility located within city or town boundaries? Yes D No ~ 

3. Provide the tax map parcel number for the land where the discharge is located. Unknown (t) 

4. For the facility to be covered by this permit, how many acres will be disturbed during the next 

five years due to new construction activities? None ---------------------
5. What is the design average effluent flow of this facility? 3225,6 (2) MGD 

For industrial facilities, provide the max. 3D-day average production level, Include units: 

2440.52 MGD CJ) 

In addition to the design flow or production level, should the permit be written with limits for any 

other discharge flow tiers or production levels? Yes D No Gil 

If "Yes", please identify the other flow tiers (in MGD) or production levels: 

Please consider the following questions for both the flow tiers and the production levels (if applicable): Do you plan 

to expand operations during the next five years? Is your facll~y•s design flow considerably greater than your current 

flow? 

6. Nature of operations generating wastewater: 

Generation of electricity with steam produced by the fission of nuclear materials; domestic wastewater 

<1 % of flow from domestic connections/sources 

Number of private residences to be served by the treatment None (zero) 

>99 % of flow from non-domestic connections/sources 

7. Mode of discharge: Gil Continuous D Intermittent D Seasonal 

Describe frequency and duration of intermittent or seasonal discharges: 

8. Identify the characteristics of the receiving stream at the point just above the facility's 

discharge point 

Permanent stream, never dry 

Intermittent stream, usually flowing, sometimes dry 

Ephemeral stream, wet-weather flow, often dry 

Effluent-dependent stream, usually or always dry without effluent 

x Lake or pond at or below the discharge point 

Other: 

VP DES Permrt Applicatlon Addendum, AprU 17, 2018 
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9. Approval Date{s): 

0 & M Manual (4) Sludge/Solids Management Plan May a, 2014 (5) 
""""'--'--------

Have there been any changes In your operations or procedures since the above approval dates? Yes [;21 
No □ 

10. Privately Owned Treatment Works 

If this application is for a privately owned treatment works serving, or designed to serve, 50 or more 

residences, you must include with your application notification from the State Corporation 

Commission that you are incorporated in the Commonwealth and verification from the SCC that you 

are in compliance with all regulations and relevant orders of the State Corporatlon Commission. 

Incorporated also includes Limited Liability Companies (LLCs), Limited Partnerships (LPs) and 

certificates of authority. 

11. Consent to receive electronic mail 

The Department of Environmental Quality (DEQ) may deliver permits and certifications 

(this Includes permit issuances, reissuances, modifications, revocation and reissuances, 

terminations and denials) to recipients, including applicants or permittees, by electronically 

certified mail where the recipients notify DEQ of their consent to receive mail electronically 

(§ 10.1-1183). Check only one of the following to consent to or decline receipt of electronic 

mail from DEQ as follows: 

[;21 Applicant or permittee agrees to receive by electronic mall the permit that may be 

issued for the proposed pollutant management activity, and to certify receipt of such 

electronic mail when requested by the DEQ. 

If yes, provide email: jason.e.wllllams@dominionenergy.com 

D Applicant or permittee declines to receive by electronic mail the permit that may be 

issued for the proposed pollutant management activity. 

12. Financial Assurance/Oosure 
Not Applicable 

The Financial Assurance Regulation, 9VAC25-650 applies to all privately owned sewerage systems that 

treat sewage generated by private residences and discharge more than 1,000 gallons per day and less 

than 40,000 gallons per day. A private residence is defined as any building, buildings or part of a building 

owned by a private entity which serves as a permanent residence where sewage is generated. It does not 

apply to hotels, motels, seasonal camps and industrial facilities that do not serve as permanent 

residences. The regulation requires that a closure plan, a cost estimate and a financial assurance 

mechanism be In place. If financial assurance/cost estimate/closure plan requirement Is applicable to this 

facility please review the following: 

For relssuances (existing facllftles}: 

The Rnancial Assurance Regulation 9VAC25-650 also requires that the permittee review the closure plan 

and cost estimate at the end of the VP DES permit term and that the permittee submit the plan, the cost 

estimate and a written summary of their review, and of any modifications to the plan, concurrently with 
VP DES Permit Appllcatlon Addendum, Aprtl 17, 2018 
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NOTES 

this application for pem,it reissuance. If the pem,ittee's review of the closure plan and cost estimate 

result In changes to the cost estimate greater than that which would result from the required annual 

inflationary adjustment per the pem,it's special condition and 9VAC25-650-30 B. the resulting increase to 

the existing financial assurance mechanism should be made. 

Review and update if necessary, the closure plan, cost estimate and financial assurance mechanism per 

the last annual Inflationary adjustment or today if changed from last annual Inflationary adjustment. Send 

to the DEQ Office of Financial Responsibility at the address below via tracked mail. 

For Issuances (new facilities or facilities not built): 

Include the closure plan, cost estimate and financial assurance mechanism with this application to the 

following address via UPS, FEDEX or USPS tracked mall: 

Department of Environmental Quality 
Office of Financial Responsibility and Waste Programs 
P.O. Box 1105 
Richmond, VA 23218 

You may use the attached suggested wording for closure plan permanent facility closure, 24 month 
contract operation and closure plan third party Implementation agreement. Also include the signed 
application for closure plan approval. Questions about these financial assurance and closure 
requirements may be directed to Suzanne Taylor at (804) 698-4146. 

(l)Y-rrgirua Electric and Pawa- Company md Old Domiruon Electric Cooperative own, and V1rgirua Electric and Power Company controls, all of the land 
within the North Anna Power Station (NAPS) boundary, both above and beneath the water mrfacc, including those portions of Lake Anna and the waste heat 
treatment facility that lie within the site boundary. [The NAPS boundary is equivalent to the Exclusion Area Boundary as approved by the Nuclear Rcgo1atory 
Commiss1on.] Toe NAPS property comprucs 1803 acres, approximately 760 acres of wluch are covered by water. V rrgmia Pc,wa- and Oki Dominion electric 
Cooperative also own all the land outside the NAPS boundary that forms Lake Anna, up to the expected high-water mark (Le. clcvation 255 ft above mean sea 
lcvcl). The NAPS srtc and all supporting facilities, including Lake Anna and the waste heat treatment facility, the cartbcn dam that forms Lake Anna, dikes 
I111lroad spur, and roads constitute approximatc1y 18,643 acres. Virginia POWCI' also owns and operates the Nor1h Anna Hydroelectric Project, an 855- kilowatt 
capacity hydroclcctnc power plant at the base of the dam that forms Lake Anna. 
(2) Maxunum 3Cklay maximum flow from Outfall 001 based on data generated Janumy 2015 - December 2017. 
(3) Maximum 30-day average flow from Outfall 001 based on data gcnc:ratcdJanumy 2015 -December 2017. 
( 4) The O&M manna! was revised on October 23, 2017. Pcrmlt Condrtion G. I docs not require submittal of the O&M manual for review and approval unless 
requested by the DEQ. 
(5) The Stodge Management Plan (Sludge Fonn) was submitted with the previous permit rcissuance appllcation and was approved when the permit was issued 
on May 8, 2014. 

VP DES Permit Apphcatlon Addendum, April 17, 2018 
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FACILITY NAME: North Anna Power Station VPDES PERMIT NUMBER: VA0052451 

VPDES SEWAGE SLUDGE PERMIT APPLICATION FORM 

SCREENING INFORMATION 

This application is divided into four sections. Section A pertains to all applicants. The applicabiflty of Sections B, C 
and D depends on your facility's sewage sludge use or disposal practices. The information provided on this page 
will help you determine which sections to fill out 

1. All applicants must complete Section A (General Information). 

2. Does this facility generate sewage sludge? ...X.. Yes __ No 

Does this facility derive a material from sewage sludge? __ Yes _x_ No 

If you answered "Yes" to either, complete Section B (Generation of Sewage Sludge or Preparation of a Material 
Derived from Sewage Sludge). 

3. Does this facility apply sewage sludge to the land? __ Yes _x_ No 

Is sewage sludge from this facility applied to the land? Yes .lL __ No 

If you answer "No" to all above, skip Section C. 

If you answered "Yes" to either, answer the following three questions: 

a. Does the sewage sludge from this facility meet the ceiling concentrations, pollutant concentrations, Class A 
pathogen reduction requirements and one of the vector attraction reduction requirements 1-8, as identified 
In the Instructions? 

Yes _x_ No 

b. Is sewage sludge from this facility placed in a bag or other container for sale or give-away for application to 
the land? 

Yes _x_ No 

c. Is sewage sludge from this facility sent to another facility for treatment or blending? _x_ Yes No 

If you answered "No" to all three, complete Section C (Land Application Of Bulk Sewage Sludge). 

If you answered "Yes" to a, b or c, skip Section C. 

4. Do you own or operate a surface disposal site? __ Yes _x_ No 

If "Yes", complete Section D (Surface Disposal). 
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FACILITY NAME: North Anna Power Station VPDES PERMIT NUMBER: VA0052451 

SECTION A. GENERAL INFORMATION 

All appllcants must complete this section. 

1. Facility lnfonnatlon. 

a. Facility name: Dominion Energy - North Anna Power Station 

b. Contact person: Randy Markey 

Trtle: Enyironmental Compliance Coordinator 

Phone: (540) 894-2856 

c. Mailing address: 

Street or P.O. Box: 1022 Haley Drive 

City or Town: Mineral State: Virginia 

d. Facility location: 

Street or Route#: 1022 Haley Drive 

County: Louisa 

Zip: 23117 

City or Town: Mineral State: Virginia Zip: 23117 

e. Is this facility a Class I sludge management facility? Yes _x_ No 

f. Facility design flow rate: Units 1&2 STP= O 03 mgd 
g. Total population served: Units 1&2= 950 
h. Indicate the type of facility: 

__ Publicly owned treatment works (POTW) 

_X_ Privately owned treatment works 

__ Federally owned treatment works 

__ Blending or treatment operation 

__ Surface disposal site 

__ Other (describe}: 

2. Applicant Information. If the applicant is different from the above, provide the following: 

a. Applicant name: Virginia Electric and Power Company 

b. Mailing address: 

Street or P.O. Box: sooo Dominion Boulevard 

City or Town: Glen Allen State: Virginia Zip: ~ 

c. Contact person: Jason E. Williams 

Title: Director, Environmental 

Phone: (804) 273-2646 

d. Is the applicant the owner or operator (or both) of this facility? 
_x_ owner _x_ operator 

e. Should correspondence regarding this permit be directed to the facility or the applicant? 
==- facility _x_ applicant 

3. Pennit Information. 

a. Facility's VPDES permit number (If applicable): VA0052451 

b. List on this form or an attachment, all other federal, state or local permits or construction approvals received 
or applied for that regulate this facility's sewage sludge management practices: 

Permit Number: Type of Permit: 

N/A t!{ti 

4. lndlan Country. Does any generation, treatment, storage, application to land or disposal of sewage sludge 
from this facility occur In Indian Country? __ Yes _x_ No If "Yes", describe: 

VPDES Sewage Sludge Permit Appllcatlon Form (Rev 9/14/2012) 
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FACILITY NAME: North Anna Power Station VPDES PERMIT NUMBER: VA0052451 

5. Topographic Map. Provide a topographic map or maps (or other appropriate maps if a topographic map is 
unavailable) that shows the following information. Maps should include the area one mile beyond all property 
boundaries of the facility: 
a. Location of all sewage sludge management facilities, including locations where sewage sludge is 

generated, stored, treated, or disposed. 
b. Location of all wells, springs, and other surface water bodies listed in public records or otherwise known to 

the applicant within 1/4 mile of the property boundaries. Attachment A 

6. Line Drawing. Provide a line drawing and/or a narrative description that identifies all sewage sludge processes 
that will be employed during the tenn of the pennit including all processes used for collecting, dewaterlng, 
storing, or treating sewage sludge, the destlnatlon(s) of all liquids and solids leaving each unit, and all methods 
used for pathogen reduction and vector attraction reduction. Attachment B 

7. Contractor lnfonnation. Are any operational or maintenance aspects of this facility related to sewage sludge 
generation, treatment, use or disposal the responsibility of a contractor? ..lL Yes __ No 

If "Yes", provide the following for each contractor (attach additional pages if necessary). 

Name: Hauler- Stamle E. Lyttle Co" Inc, (Benjamin Chapin - Manager Service Deptartment} 

Mailing address: 

Street or P.O. Box: 2210 East Belt Blyd .. P.O. Box 24205 

City or Town: Richmond State: Vjrgjnla Zip: 23224 

Phone: (804} 232-6774 

Contractor's Federal, State or Local Pennit Number(s) applicable to this facility's sewage sludge: 

VDH {Chesterfield County) Permit Numbers: 

17-120-0001H, 14-120-0009H, 13-120-0003H, 04-120-0006H, and 96-120-0001H6 

If the contractor is responsible for the use and/or disposal of the sewage sludge, provide a description of the 
service to be provided to the applicant and the respective obligations of the applicant and the contractor(s). NIA 

8. Pollutant Concentrations. Using the table below or a separate attachment, provide sewage sludge monitoring 
data for the pollutants which limits in sewage sludge have been estabnshed in 9 VAC 25-31-10 et seq. for this 
facility's expected use or disposal practices. All data must be based on three or more samples taken at least 
one month apart and must be no more than four and one-half years old. See Note below. 

CONCENTRATION SAMPLE ANALYTICAL DETECTION LEVEL 
POLLUTANT (mg/kg dry weight) DATE METHOD FOR ANALYSIS 

Arsenic 

Cadmium See Table 1 below for a summary of the City of Richmond's sludge data 

Chromium from January 2014-July 20t8. 

Copper 

Lead 

Mercury 

Molybdenum 

Nickel 
Selenium 

Zinc 

NOTE: As provided for In the VPDES Sewage Sludge Permit Application Form Instructions, no sewage sludge 
monitoring data has been reported because no sewage sludge permit limitations or monitoring requirements have 
been established in the North Anna Power Station VPDES permit In a previous application, DEQ has requested 
sewage sludge data be included from the City of Richmond's wwrP as the majority of the sanitary waste sludge 
generated at North Anna are processed by the City. For this reason, a summary of the City of Richmond's sludge 
data from January 2014- July 2018 is included here. 

VPOES Sewage Sludge Pennlt Appllcatlon Fonn (Rev 9H4/2012) 



FACILITY NAME: North Anna Power Station VPDES PERMIT NUMBER: VA0052451 

Table 1. Citv of Richmond Stud~ e Data from Discharge Monitoring Report {DMR) 

( DMRDate 
As Pb Hg Mo NI Cu Zn Se Cd 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

Jan-14 7.2 78.7 0.7 10.4 24.8 368 877 4 8 
Mar-14 4 44.8 0.5 5 12.2 163 503 4 3 
Mav-14 22.5 107 0.8 10.7 23.9 321 896 4 4 
Jul-14 4 48.5 0.6 5.4 13.8 168 461 4 4 
SeP-14 4 62 0.7 13.2 28 351 838 4 7 
Nov-14 4 60 0.7 17.1 29 408 1060 4 8 
Mar-15 24.2 52 0.44 11.3 20.5 322 827 4 8.29 
Mav-15 10.2 45.9 2.01 12.3 19.4 293 765 4 8.84 
Aug-15 4 25.5 0.7 5.1 7.6 108 314 4 2.2 
Jan-15 22 49.7 1.1 12 19.4 355 777 4 1.2 
Sep-15 7.6 55.2 1.1 16.9 66.3 317 874 4 6.7 
Dec-15 6.5 61.7 0.2 9.8 16.7 294 75.1 4 3.4 
Jan-16 4 72.3 0.6 10.9 24 330 954 4 8.7 
Mar-16 4.4 54.7 0.65 5.3 12.9 210 524 4 9.78 
Mav-16 4 84.9 1.02 8.75 18.2 306 869 4 12.4 
Jul-16 4 114 0.776 11 22.7 312 899 4 7.58 
Seo-16 6.1 88.4 0.65 12.7 20.8 353 924 4 14.3 
Nov-16 4 21.1 0.19 4.88 6.14 101 289 4 2.66 
Feb-17 4 21.3 0.144 4.99 7.8 113 306 4 2 
Mar-17 4 30.9 0.166 6.26 12.4 174 452 4 7.91 

( Mav-17 3.71 25.7 0.233 4.16 6.82 105 296 3.71 2.81 
Jul-17 4 24.1 0.172 4.75 6.4 27.3 291 4 2.19 
Sep-17 4 32.9 0.336 10.6 10.1 197 566 4 3.99 
Nov-17 4 53.1 0.91 13.1 19 369 1440 4 8.28 
Jan-18 4 54.5 0.691 14.4 20.4 392 1360 4 8.23 
Mar-18 4 59.6 0.616 12.7 21.3 324 922 4 7.69 
Mav-18 4 71.5 0.577 5.02 18.1 336 888 4 13.9 
Jul-18 5.7 70.6 0.31 8.37 9.04 260 789 8.37 6 
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FACILITY NAME: North Anna Power Station VPDES PERMIT NUMBER: VA0052451 

9.Certification. Read and submit the following certification statement with this application. Refer to the instructions 
to determine who is an officer for purposes of this certification. Indicate which parts of the application you have 
completed and are submitting: 

___x_ Section A (General Information) 

_x__ Section B (Generation of Sewage Sludge or Preparation of a Material Derived from Sewage Sludge) 

__ Section C (Land Application of Bulk Sewage Sludge) Not Applicable 

__ Section D (Surface Disposal) Not Appllcable 

"I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my inquiry of the person or persons who manage the system or 
those persons directly responsible for gathering the information, the information is, to the best of my knowledge 
and belief, true, accurate and complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and Imprisonment for knowing violations." 

Name and o~-: Larry~, Site :ca President 

Signature:-~'---..;_-U_..,....,_....__A. __ ~...__...,...... ___________ _ 

Date Signed: l O - ( 5""" f ~ 
Telephone number (540) 894--2101 

Upon request of the department, you must submit any other information necessary to assess sewage sludge 
( use or disposal practices at your facility or identify appropriate permitting requirements. 
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FACILITY NAME: North Anna Power Station VPDES PERMIT NUMBER: VA0052451 

SECTION B. GENERATION OF SEWAGE SLUDGE OR PREPARATION 
OF A MATERIAL DERIVED FROM SEWAGE SLUDGE 

Complete this section If your facility generates sewage sludge or derives a material from sewage sludge 

( 1. Amount Generated On Site. 
Total dry metric tons per 365-day period generated at your facility: ~ dry metric tons 

N/A 2. Amount Received from Off Site. If your facility receives sewage sludge from another facility for treatment, use 
or disposal, provide the following infonnation for each facility from which sewage sludge Is received. If you 
receive sewage sludge from more than one facility, attach additional pages as necessary. 
a. Facility name:_-______________________________ _ 

b. Contact Person:_-_____________________________ _ 

Title:-----------------------------------
Phone: ,_-~~--------------
c. Mailing address: 

Street or P.O. Box:_-_________________________ _ 

City or Town: _-_____________ State:_-________ Zip:_-___ _ 

d. Facility location_-___________________________ _ 

(not P.O. Box) 

e. Total dry metric tons per 365-day period received from this facility: _____ dry metric tons 

f. Describe, on this fonn or on another sheet of paper, any treatment processes known to occur at the off-site 
facility, including blending activities and treatment to reduce pathogens or vector attraction characteristics: 

3. Treatment Provided at Your Facility. 

( a. Which class of pathogen reduction is achieved for the sewage sludge at your facility? 

( 

Class A Class B _lL Neither or unknown 

b. Describe, on this fonn or another sheet of paper, any treatment processes used at your facility to reduce 

pathogens in sewage sludge: Low-level radioactive wastes are dried on the sludge drying beds and 
Incinerated off-site 

c. Which vector attraction reduction option Is met for the sewage sludge at your facility? 

__ Option 1 (Minimum 38 percent reduction in volatile solids) 

__ Option 2 (Anaerobic process, with bench-scale demonstration) 

__ Option 3 (Aerobic process, with bench-scale demonstration) 

__ Option 4 (Specific oxygen uptake rate for aerobically digested sludge) 

__ Option 5 (Aerobic processes plus raised temperature) 

__ Option 6 (Raise pH to 12 and retain at 11.5) 

__ Option 7 (75 percent solids with no unstabilized solids) 

__ Option 8 (90 percent solids with unstabilized solids) 

_X_ None or unknown 

d. Describe, on this fonn or another sheet of paper, any treatment processes used at your facility to reduce 
vector attraction properties of sewage sludge: None 

e. Describe, on this fonn or another sheet of paper, any other sewage sludge treatment activities, induding 

blending, not Identified In a - d above: None 

VPDES Sewage Sludge Pennlt Application Fonn (Rev 9/14/2012) 



FACILITY NAME: North Anna Power Station VPDES PERMIT NUMBER: VA0052451 

N/A 4. Preparation of Sewage Sludge Meeting Celling and Pollutant Concentrations, Class A Pathogen 
Requirements and One of Vector Attraction Reduction Options 1-8 (EQ Sludge). 

( (If sewage sludge from your facility does not meet all of these criteria, skip Question 4.) 

a. Total dry metric tons per 365-day period of sewage sludge subject to this section that is applied to the land: 

_____ dry metric tons 

b. Is sewage sludge subject to this section placed in bags or other containers for sale or give-away? 
Yes No 

NJA 5. Sale or Give-Away In a Bag or Other Container for Application to the Land. 

(Complete this question ff you place sewage sludge In a bag or other container for sale or give-away 
prior to land application. Skip this question if sewage sludge Is covered In Question 4.) 

a. Total dry metric tons per 365-day period of sewage sludge placed in a bag or other container at your facility 
for sale or give-away for application to the land: _____ dry metric tons 

b. Attach, with this application, a copy of all labels or notices that accompany the sewage sludge being sold or 
given away In a bag or other container for application to the land. 

6. Shipment Off Site for Treatment or Blending. 

(Complete this question if sewage sludge from your facility Is sent to another facility that provides 
treatment or blending. This question does not apply to sewage sludge sent directly to a land 
application or surface disposal site. Skip this question If the sewage sludge is covered in Questions 4 
or 5. If you send sewage sludge to more than one facility, attach adc/"diona/ sheets as necessary.) 

a. Receiving facility name: City of Richmond WWf P 

b. Facility contact Clair L Watson 

Title: Plant Manager 

Phone: (804} 646-- 8903 
( C. Mailing address: 

( 

Street or P.O. Box: 1400 Brander Street 

City or Town: Richmond State: Virginia Zip:~ 

d. Total dry metric tons per 365-day period of sewage sludge provided to receiving facility: ~ dry metric tons 

e. List, on this form or an attachment, the receiving facility's VPDES permit number as well as the numbers of 
all other federal, state or local permits that regulate the receiving facility's sewage sludge use or disposal 
practices: 

Permit Number. 

VA0063177 

Type of Permit 

VPDES 

f. Does the receiving facility provide additional treatment to reduce pathogens In sewage sludge from your 
facility? 

_x_ Yes No 

Which class of pathogen reduction is achieved for the sewage sludge at the receiving facility? 
Class A _x_ Class B Neither or unknown 

Describe, on this fonn or another sheet of paper, any treatment processes used at the receiving facility to 
reduce pathogens in sewage sludge: Sludge thickening, anaerobic digestion, dewatering. land application 

g. Does the receiving facility provide additional treatment to reduce vector attraction characteristics of the 
sewage sludge? _x_ Yes __ No 

Which vector attraction reduction option is met for the sewage sludge at the receiving facility? 

.lL Option 1 (Minimum 38 percent reduction in volatile solids) 

__ Option 2 (Anaerobic process, with bench-scale demonstration) 

__ Option 3 (Aerobic process, with bench-scale demonstration) 

VPDES Sewage Sludge Permit Application Fonn (Rev 9/14/2012) 



( 

FACILITY NAME: North Anna Power Station VPDES PERMIT NUMBER: VA0052451 

__ Option 4 {Specific oxygen uptake rate for aerobically digested sludge) 

__ Option 5 (Aerobic processes plus raised temperature) 

__ Option 6 (Raise pH to 12 and retain at 11.5) 

__ Option 7 (75 percent solids with no unstabilized solids) 

__ Option 8 (90 percent solids with unstabilized solids) 

None unknown 

Describe, on this form or another sheet of paper, any treatment processes used at the receiving facility to 
reduce vector attraction properties of sewage sludge: N/A 

h. Does the receiving facility provide any additJonal treatment or blending not identified in f or g above? 
Yes _x_ No 

If "Yes", describe, on this form or another sheet of paper, the treatment processes not identified inf or g above: 

i. If you answered ''Yes" to f, g or h above, attach a copy of any information you provide to the receMng facility 
to comply with the "notice and necessary information" requirement of 9 VAC 25-31-530.G. ~ 

Does the receiving facility place sewage sludge from your facility in a bag or other container for sale or give
away for application to the land? __ Yes _x_ No 

If "Yes", provide a copy of all labels or notices that accompany the product being sold or given away. 

k. Will the sewage sludge be transported to the receMng facility in a truck-mounted watertight tank normally 
used for such purposes? .lL Yes __ No. If "No", provide description and specification on the 
vehicle used to transport the sewage sludge to the receiving facility. 

{ Show the haul route(s) on a location map or briefly describe the haul route below and indicate the days of the 
week and the times of the day sewage sludge will be transported. 

See attached map and haul route. Sludge will be hauled on an as need ·basis durjng nonnal business hours, 
Monday - Friday 

N/A 7. Land Application of Bulk Sewage Sludge. 

( 

(Complete Question 7.a If sewage sludge from your facility Is applied to the land, unless the sewage 
sludge is covered in Questions 4, 5 or 6. Complete Question 7.b, c & d only If you are responsible for 
land application of sewage sludge.) 

a. Total dry metric tons per 365-day period of sewage sludge applied to all land application sites: 

____ dry metric tons 

b. Do you identify all land application sites in Section C of this application? __ Yes __ No 

If "No", submit a copy of the Land Application Plan (LAP) with this application (LAP should be prepared in 
accordance with the Instructions). 

c. Are any land application sites located in States other than Virginia? __ Yes __ No 

If ''Yes", describe, on this form or on another sheet of paper, how you notify the permitting authority for the 
States where the land application sites are located. Provide a copy of the notification. 

d. Attach a copy of any information you provide to the owner or lease holder of the land application sites to 
comply with the "notice and necessary" information requirement of 9 VAC 25-31-530 F and/or H (Examples 
may be obtained in Appendix IV). 

NJA8. Surface Disposal. 

(Complete Question 8 If sewage sludge from your facility Is placed on a surface disposal site.) 

VPDES Sewage Sludge Permit Appllcatlon Fonn (Rev 9/14/2012) 
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FACILITY NAME: North Anna Power Station VPDES PERMIT NUMBER: VA0052451 

a. Total dry metric tons per 365-day period of sewage sludge from your facility placed on all surface disposal 

sites: _____ dry metric tons 

b. Do you own or operate all surface disposal sites to which you send sewage sludge for disposal? 
Yes No 

If "No", answer questions c - g for each surface disposal site that you do not own or operate. If you send 
sewage sludge to more than one surface dlsposal site, attach additional pages as necessary. 

c. Site name or number. 

d. Contact person: 

Phone:...._ _________________ _ 

Contact is: Site OWner __ Site operator 

e. Mailing address: 

Street or P.O. Box: 

City or Town: ________________ State: ____ Zip: _____ _ 

f. Total dry metric tons per 365-day period of sewage sludge from your facility placed on this surface disposal 

site: _____ dry metric tons 

g. List, on this form or an attachment, the surface disposal site VPDES permit number as well as the numbers 
of all other federal, state or local permits that regulate the sewage sludge use or disposal practices at the 
surface disposal site: 

Permit Number. Type of Permit 

9. Incineration. 

(Complete Question 9 ff sewage sludge from your facility Is fired In a sewage sludge incinerator.) 

a. Total dry metric tons per 365-day period of sewage sludge from your facility fired in a sewage sludge 

incinerator. <1 * dry metric tons *Low-level radioactive waste only 

b. Do you own or operate all sewage sludge incinerators in which sewage sludge from your facility is fired? 
Yes _x_ No 

If "No", answer questions c - g for each sewage sludge incinerator that you do not own or operate. If you 
send sewage sludge to more than one sewage sludge incinerator, attach additional pages as necessary. 

c. Incinerator name or number. Duratek Services, Inc. 

d. Contact person: Dennis Hennen 

Title: Account Manager 

Phone: (865) 220-1632 

Contact is: _x_ Incinerator Owner _x_ Incinerator Operator 

e. Mailing address: 

Street or P.O. Box: 1560 Bear Creek Road, PO Box 2530 

City or Town: Oak Ridge State: TN Zip: 37830 

t f. Total dry metric tons per 365-day period of sewage sludge from your facility fired in this sewage sludge 
I 

incinerator. <1 * dry metric tons *Low-level radioactive waste only 

g. List on this form or an attachment the numbers of all other federal, state or local permits that regulate the 
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FACILITY NAME: North Anna Power Station 

firing of sewage sludge at this incinerator: 

VPDES PERMIT NUMBER: VA0052451 

Permit Number: Type of Permit: 

450482 

TNRD51628 

Permit Number: 

TND 98-215--7570 

071299 851 014H 

TN-8004 

T-TNO12-L05 

Conditional Major Operating Pennjt (TN Division of Air Pollution) 

NPDES Permit for Storm Water discharges Associated with lndustrjal Activity 

Type of Permit 

Hazardous Waste Generator 

Hazardous Matenals Certification of Registration {DOD 

Tracking system Permjt (Illinois Department of Nuclear Safety) 
Radioactive Waste Delivery Ucense 

N/A10. Disposal in a Municipal Solid Waste Landfill. 

(Complete Question 10 If sewage sludge from your facility Is placed on a municipal solid waste /andf/11. 
Provide the following lnfonnatlon for each municipal solid waste /andflll on which sewage sludge from 
your facility is placed. If sewage sludge Is placed on more than one municipal solid waste landfill, 
attach additional pages as necessary.) 

a. Landfill name: 

b. Contact person: __________________________ _ 

Trtle: _______________________________ _ 

Phone:.._ __ _._ _____________ _ 

Contact is: Landfill Owner __ Landfill Operator 

c. Mailing address: 

Street or P.O. Box: 

City or Town: ________________ State: ____ Zip: ____ _ 

d. Landfill location. 
Street or Route#". ___________________________ _ 

County: _________________ _ 

City or Town: ________________ State: ____ Zip: ____ _ 

e. Total dry metric tons per 365-day period of sewage sludge placed in this municipal solid waste landfill: 

_____ dry metric tons 

f. List, on this form or an attachment, the numbers of all federal, state or local permits that regulate the 
operation of this municipal solid waste landfill: 

Permit Number: Type of Permit 

g. Does sewage sludge meet applicable requirements in the Virginia Solid Waste Management Regulation, 9 
VAC 20-80-10 et seq., concerning the quality of materials disposed in a municipal solid waste landfill? 

Yes No 

h. Does the municipal solid waste landfill comply with all applicable criteria set forth in the Virginia Solid Waste 
Management Regulation, 9 VAC 20-80-10 et seq.? __ Yes __ No 

i. Will the vehicle bed or other container used to transport sewage sludge to the municipal solid waste landfill 
be watertight and covered? __ Yes __ No 

Show the haul route(s) on a location map or briefly describe the route below and indicate the days of the 
week and time of the day sewage sludge will be transported. 

Pages 10 - 16 were not included as they are UNot Applicable" 
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FACILITY NAME: North Anna Power Station VPDES PERMIT NUMBER: VA0052451 

·1022 Haley Dr, Bumpass. VA 23024 

1. Head southwest on Haley Dr/State Route 700 toward Kentucky Springs Rd/State 
Route 652 
About 3 mins 

2. Take the 2nd left onto Kentucky Springs Rd/State Route 652 
About 5 mins 

3. Tum right onto Elk Creek Rd/State Route 614 
About 6 m1ns 

4. Sharp left onto Fredericks Hall Rd/State Route 618 
Continue to follow State Route 618 
About 14 mins 

5. Tum right onto State Route 680/Woodsons Mill Rd 
About 1 min 

6. Tum right onto Shiloh Church Rd/State Route 680 
About 5 mins 

7. Slight left onto Old Ridge Rd/State Route 631 
About 2 mins 

8. Tum right onto Beaver Dam Rd/State Route 715 
About4 mins 

9. Tum left onto US-33 E/Mountain Rd 
A!:)out 4 mins 

10. Continue onto VA-54 E/W Patrick Henry Rd 
Continue to follow VA-54 E 
About 19 mins 

11 . Merge onto 1-95 S via the ramp to Richmond 
About 21 mins 

12. Take exit 73 for Maury St toward Commerce Rd 
About 1 min 

13. Tum right onto Maury St 
About 1 in 

14. Continue onto Brander St 
Destination will be on the right 
About 1 min 

·1400 Brander St, Richmond, VA 23224 

VPDES Sewage Sludge Permit Application Form (Rev 9/14/2012) 

go 1.2 mi 
total 1.2 mi 

go 2.8 mi 
total 3.9 mi 

go 3.9 mi 
total 7.8 mi 

go 9.8 mi 
total 17.6 mi 

go 0.5 mi 
total 18.1 mi 

go 3.4 mi 
total 21.5 mi 

go 1.1 mi 
total 22 6 mi 

go 2.9 mi 
total 25.6 mi 

go1 .9mi 
total 27.5 mi 

go 12.9 mi 
total 40.4 mi 

go 18.4 mi 
total 58.8 mi 

go 0.5 mi 
total 59.3 mi 

go 0.3 mi 
total 59.6 mi 

go 0.5 mi 
total 60.1 mi 



Oula K Shehab-Dandan (Services - 6) 

From: 

( 
<;ant: 

o: 
6ubject: 
Attachments: 

Follow Up Flag: 
Flag Status: 

Oula-

Laura M ZUranskl (Services - 6) 
Monday, September 24, 2018 9·54 AM 
Oula K Shehab-Dandan (Services - 6) 
FW: North Anna Acceptance letter 
Stamie Lyttle Permit 2016.pdf; Hauled waste acknowledgement letter.docx; Crty Hauled Waste Manifest 2018.doc 

Follow up 
Flagged 

Please see below re: North Anna sludge application. 

Thanks, 
Laura 

From: Bell, James R. - DPU [majlto:James.Bel!@RJchmondqov.com] 
Sent: Monday, September 24, 2018 9:43 AM 
To: Laura M Zuranskl (Services - 6) 
Cc: Whitehurst, Eric - DPU; Ezzineelamgharl, Noureddlne - DPU 
Subject: [External] North Anna Acceptance letter 

Hi Laura, 

Noureddine forwarded your request to me. I will check with my boss, but I don't think there will be any such letter. 
Certainly not since I've been here (2011). 

( .s far as I know, the authorization to discharge here comes from the general authorization granted to haulers by their 
waste hauler permit. Stamie Lyttle has been the only hauler to bring us NA water. On the manifest form, the driver 
certifies that the waste is as described which in your case is septic from North Anna. As far as we are concerned, it is no 

different than the septic form a residential home, motel, or other business not connected to a central waste water 

system. 

I have attached a copy of Lyttle's permit; manifest sheet; and the requirements for dumping that we have all drivers 
acknowledge and sign prlor to discharging, for your information. If you have questions please let me know. JR 

J.R. Bell, Jr. 
Environmental Technician II 
804-646-8434 (office phone) 
804-646-8118 (fax) 
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CITY OF RICHMOND 
DEPARTMENT OF PUBLIC UTILITIES 

DIVISION OF WASTEWATER TREATMENT 

( 

CERTIFIED MAIL 
RETURNED RECEIPT REQUESTED 

August 01, 2016 

Mr. Ben Chapin, General Manager 
22IO Bek Blvd 
Richmond. Virginia 23224 

RE: Septage Waste Hatder Dlscbarp Permit 

DearMr.Cllapin 

The City's Pretreatment Staff has reviewed and processed your applJcation, dated July 21, 2016 b a Septage Walle 
Hauler Discharge Pennit. The infonuation submitted satisfactorily meets the requirements specified in Sections 28-m 
thru Sections 28-774 of the Richmond City Code. 

The enclosed permit, # 1846 COl't'n the hauled Septage waste discharge from. vehicles owned and/or operated by Stulie 
E. Lyttle Company and discharged Into the approved City Of Richmond dJsposa1 site designated In the penniL All 
discharges, actions. and reports relating thereto shall be in accordance with the permit application. the terms and 
conditions of this pennit and The City of Richmond Sewer Use udioance. 

The pump~ station Is an automated screening and ftow meesurtna device that requires a Card.Ikey and conridential 
code to activate the W1it and acceu the City's treatment system. If your vehicle is able to utilize this fucility, it shall 
be necessary for you to contact this office to arrange to receive your Cardlkcy(s) and penonal identiftcadon 
number(s) (PIN) so that you may utilize the disposal aite. Furthermore, each driver must be trained In the proper 
procedures to activate the Wlit. Please eall (804) 646-8930 or (804) 646-8434 to IIUlke tltele arranpmelltl. 

If you wish to appeal or cballeogc any condJtions imposed in this pennit, a petition shall be filed for modffication or 
reissuance of this permit within 30 days of yow- raceipt This is in accordance with lhe requirements of City of 
Richmond WaBW&ter Dilchargc Rules and Rqpdadons. established and adopced pursuant to Section 28-26 of the 
Richmond City Code. Failure to petition for reconsidcntion of the pennJt within the allotted time Is deemed a waiver by 
the pennitted hauler ofhii right to challenge the terms of this pemrlt. 

~ComplianccOll!cs 
Crty of Richmond 
DPU - Wastewater 
1400 Brander Street 
Ric:lunond, Virginia 23224 

Re-l119Ued this 1st Day of August 2016 

1400 BRANDER STREET • RICHMOND, VA 23224-2399 • 804.646.8720 • FAX 804.646.0081 • WWW.RICHMONOGOV.COM 
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CITY OF RICHMOND 
DEPARTMENT OF Pusuc Unums 

DJVJSION OF WASTEWATER TREATMENT 

Penn1t No. /846 

( 

SEPT AGE HAULER DISCHARGE PERMIT 

In accordance with the Provisions of City ofRichmoad, Department of Public Ublities, Industrial Wascewater Discharge 
Rules and Regulations. and applicable provisions of ftderal. state and local laws or regulations 

STAMIE E. LYTfLE COMPANY 
P.O.BOX 24272 
2210 Belt Blvd. 

Richmond, Virginia 23224 

Is hereby authorized to discharge hauled wastewaler into the City of Richmond sewer sysaem located at the Brander 
Street Pumping Station south of the Maury Street exit off Interstate 95. in accordance with the conditions and 
requirements specified in this permh and Richmond City Code Section 28-779 tbru Sec.lS-806 Compliance wilh this 
permit does not relieve the permitted hauler of its obligation to comply with any or all applicable pretreatment 
regulations., standards, or requirements under Local, Stale. and Federal laws. including any such regulations, standards, 
requirements, or laws that may become effective during the term of this permit. 

The attached City of Richmond, Department of Public Utilities, Wastewater Dischari,e Rules and Repladom arc 
consldered a part of this permit. This permit is Issued based on the disclosure data submitted by the Permitted hauler 
and received by the City of Richmond. Oq,m boent uf Public Utilities, on sad in coofonnmice with dala submitted to the 
Environmental Compliance Of6ccr of the Dcpatmcnt rx Public Utilities in support of the application. an of which are 
filed with. and considered as part of this document. 

Noncompliance with any term or condition of dlis pennk shaO coastk11te a violation of the City of Richmond's sewer 
use ordinance. 

This permit shall become effective on September I, 2016 and shall expire at midnight on Auemt 31, 2tll. If the 
permitted hauler wishes to continue to dilcbarge after the expiration date of this pennit, an applicadon must be filed for 
a renewal permit a mininwm of 90 days prior to the explratioo dale, or before May 30, 2821. 

Amhorized By: L-~ ~EJ'ic EnviromnentaJ Compliince Officer-- -

Re-Issued this on August I, 2016 

cc: VA DEQ Piedmont Regional Coordinator 

Pagclof7 
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Stamle E. Lyttle Company 
Pfflllll No. 1146 

PART I: DISCHARGE LOCATION & REQUIREMENTS 

A. The disclagc of all hauled waste must be performed at the following designated sea: Septage Reaivillg Statioa
Located at the Braader St Pwaplna Station IOlltb of the Mauy Street Eslt (73) off l-95N or 1-9!& Discharge to 
the City of Richmond sewer system at any other locatlon is prohibited. The permitted hauler mmt provide prior notice 
to the Chy of Richmond of the intent to discharge and the actual discharge must be performed during supervision by 
plant pers01niel. In all cases, discharge may only be performed at this site Monday through Friday 8:00 a.m. to 4:00 pm. 
This may be subject lo change with minimal notice furwarded to the Permitted hauler. 

B. Hauled wastes iR subject to sampling by the City of Richmond. The hauler may also be required to suspend the 
discherging of wastes ooti1 the analysis Is complete. The City of Richmond reserves the right to retbsc pmnussJoo to 
dm1p any loed. 

PART Il: VEHICLE OPERATION AND EQUIPMENT 

A. This pennlt authorizes the pennitted hauler to discharge waste into the City's Treatment System utilizing the vehicles 
Identified herein. 

I. Make of Vehicle: Stedipg Model: 9!00LT Ym-: amll_Color: M!111 Tanlc ~ License No.: D)-21-017 VIN: 
2F2HA2AS31AJ40686 Tlmk Capacity:~ Gallons: f!!11 

2. Make of Vehicle: ~: !9D, Year: ~Color. .8m Tank: ~ Uceme No.: TW 88::771 VIN: 
lFlHAlQEXMN70967Tank Capacity: .t!:11 GaUom: ~ 

3. Make of Vehicle: lm:ll Model: UJ8000 Year: !22i.,Cokr. ~ ·Tanlc .Milk Llcense No.: TX211101 VIN: 
1 FQXB82ElJYAI0737 Tank Capacity: ~ ... J'-aloti: 191 

4. Make of Vehicle: lpterpatiopal Model! LN8000 Year: mrz_Color: .mdm Tanlc: ~ License No.: 
JXll I JQlVIN: ll[[MMAMJ1'.ZH311fflS Tank Capacity:~ Gallom: ~ 

B. At aJ1 times, the PennJtted hauler shall mainlakl in good woridng order and operale u efflciendy as possible, the YClhlcle 
and all equipment med by the Permitted hauler neceaary to achieve compliance with the terms and conditiom herein. 

C. The PenniUed hauler shall report every occumnce when the vehicle(s) hauls any waste(s) prohibited by this Permit. A 
certificatioo statement Indicating tbelO vehicles have been c1eaoed. prior to hauling Septaae, shall be IWJl1UUP,(f to the 
City's Environmental Compliance Officer. The certiflcatlon shall contain the following infom.ation and the signatory 
iblteiileut below: 

l. Indicate the malerial which was hauled In the vehicle; and 

l. The name, address and phone number of the penon or company which conducted the cJeaal~ and 

3. The location, date and time the vehicle was cleaned and tl_le date md time the vehicle was UICd to haul Scptaae. 

•1 certify under penaky of law that this document and all attacbmenls were pa epared under my dlrect1on or supervision In 
accordance with a system designed to amnm, that qualifled penoonel properly gather and evaluate the btbmatlon 
submitted. Based on my inquiry of the person or persons who manage the system, or those persona directly responsible 
for gathering the infonnatioo, the Wbnnation ~ is, lo the best of my knowledge and belief. true, accu1lle, and 
complete. I an aware that there are aignfflcant peaaJdes ior submitting &lse information, including the posslbDlty of 
fine and imp iionment for knowing violations.• 
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PART Ill: SPECIFIC LIMITATIONS 

Stamic E. Lyttle Company 
Pennlf No. 18411 

A. Any cormnerciaJ or Industrial waste that may cause pass dvouah of pollutants or interfere with the wastcwa10r lre8tment 
plant operations or that viola!es federal. Blale, or local restrictions shall not be disdRUged to the wastewalCt bCOOneut 
plant. 

B. Any waste transportad from an Industry subject to calegOrical pretreatment SIBndards must meet the appllcablc Federal. 
State and local petreatmcnt ltBndards and requirements includJng categorical standsds developed for the waste 
generator's industrial category. Authori7.ation by the City of Richmond prior 10 pumping must be obtained for the 
hauling of categorical wastes. 

C. The pcnniUed hauler ii prohibited from discharging the tollowing wastes: 

Any material with a pH lower than 5.0 or higher than 12.5; 
Any material which may solidify or become viscous at temperatures between thirty,,tWI> (32°F) degrees and one 
hundred forty ( I 40"F) de&rees Fahrenheit (0 degrees and 60 degrees Centigrade); 
Any waste containing any gmoline, benzene, naphtha, fuel oil or o&her flammable or explosive liquids, solids or 
gmes; 
Wasle with a lempenlturC higher than I 04°F (4()0C); 
Arry waste contaJnlng any ashes. cinders, sand. mud, straw, shavinss, metal, glass. rags, ieathcrl, tar plasdc:s, 
wood, manure. or any other solids or viscous substances capable of causing obslructioos of other lnter&aences 
with proper operation of the sewer S)'Slem; 

Any waste colllafning any pollutant, includJng OXYFll demammg pollutants (BOO de.) at a ftow rate and/or 
conceDb'Btion which wiU cause a pass throudl of pollutanls to OCQJf or an iutea feaeoce wi1b the City of 
Richmond wastewaler treatment filcillty"s operations or sludge use and/or disposal practices; 
Any malerial considered a hazardous was1e Wider the R.esotree Conservation and Recovery Aa (RCRA). 
OHlceldrtlted ltJads of FOG (Fm, Olis IDltl Grease)~ b,dadlng slst/ge. FOG lltp,1-
RUISI be mixed wltll sewage before die a<, will IICCf!JII die dbcllarge. The llllx ""'Y not COlllal11 
FOG SIWlallces b, acea of 50" oftJ,e tolal Ind load by POlw 

D. Tile following Bmlts wll be applied at the tneb' cHsdtarge point for any nolHlolaestic d1.ldwges (Re¥lsed 
Local LIIDICI J■ly 2014) 

Arsenic 
Cadmium 
Chromium 
Copper 
Cyanide 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Sliver 
Zinc 
OD & Grease (Petroleum) 
Oil & Grease (AnfmaVVegetable) 
Btex. 
Total Petroleum Hydrocmbon 
pH 

4AS 
0.04 
4.17 
3.19 
1.00 
0.45 
0.0034 

Monitoring Requiresnents 
2.01 

Mooitoring Requirements 
1.74 
1.53 
100 
300 
2.13 

Monitoring Requirements 
5.0-12.S 

l'llgc3of7 
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mg/I 
mg/I 
mg/I 
mwl 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 
mg/J 
mg/I 
mg/) 
mg/I 
mg/J 
mg/I 
mg/I 
s.u. 
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E. 

Stamle E. Lyttle Company 
Plrmk Ne. IIU6 

Each vehicle transpOrtina waste in the City of Richmond must maintU1 a current Sewage Handling Permit issued by the 
Department of Health. A copy of this pennlt must be submitted to the City's Environmental Compliance Officer PRIOR 
TO DISCHARGING ANY WASTE TO THE CITY'S TREATMENT SYSTEM. 

F. Any changes to the infunnation submitted on the PenniUed hauler's application must be reported to the City's 
Environniental Compliance Officer a mlnbnum of IO days prior to initiating the change or within IO days of becoming 
aware of the change. 

G. The Pcnnitled hauler is responsible for the clemHJp of any spills at the discharge site attributable to the process of 
discharging hauled waste. 

Pagc4of7 
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PART IV: MONITORING AND RECORDS 

Stamie E. Lyttle Company 
Pcrmi1No.1U6 

A. All wastes must be accompanied by a complelied wmte manifest form. The form shall contain information regsrdJng the 
wastes from and the signature of each WBSle generator. The hauler shall also sign the form, lndkating that be has 
accepted no wastes other than those listed. The manifest must be reviewed by a City of Richmond Control Authority 
rep, esmlbltive prior to discharge. Failure to accurmely record r,very load, falsification of data. or failure to tn1111Dlit the 
fonn to the plant operator prior to discharge may result In revocatkm of this permit or a fine per offense. 

8. The Permitted hauler shall provide at the request of the City, samples and measurements of all hauled wastes wh1ch nrc 
to be discharged to the City'a Treatment System. Samples and measurements required herein shall be taken by such 
methods so as to be representativo of the volume and nature of the load and to ensure compliance with applicable 
pn:treatrncnt standards. 

C. The Permitted hauler shall retain all records of all monitoring infonnadon. waste manifest forms. copies of all reports 
required by this permit end records of all data pertaining to hauled waste discharged for a period of at least dRe years. 
This period may be extended by request of the City at any tkne. All records shall be available for inspection by the Cily. 

A. 

PART V: STANDARD CONDmONS 

Rjd,tofEnhy; The permitted hauler shall allow the staff of the City of Richmond. and/or lhcir authorized 
representative(s), upon the prcse.uation of c:redentials: 
1. To enter upon the permitted hauJer's premises where a real or potential discharge is located or in which records 

are required to be kept under the RllDB and cond1tions of this permit; and 

2. At reasonable times, to have access to and copy records required to be kept under tbc terms and conditions of 
this pennit; 

3. To Inspect any monitoring equipment or monitoring method, practices or ope. atiolts regidated or required in 
this pennit; 

4. To sample any dildaarge of pollulants as authorized by C-rty Ordinance(s) provided that EPA and OSHA 
approved appropi iate sampling and safety protocols ere followed; 

To inspect any production. manufacturing, filbricating, or storage area where po8ulant!, regulated by this 
permit, couJd originate. be stored, or be discbarged to lbe City treabne11t system. 

B. Duly to Proyide lnftlnnatlon; The pennltlDd hauler shall furnish to the City of Richmond Wastewater Department 
within ten (10) days, any information which the City of Richmond Wmtewater Department may request to determine 
whether cause exist for modifying, revoking and reissuing. or tandnathig this permit, or to determine compliance wiah 
dus pennit. The pennltted hauler shall also, upon request, furnish to the City of Richmond WalCWller Department 
within ten ( I 0) days copiea of any record required to be kept by this pennft. lnfonnatioo submitted to the City Ill 

coufldendal will be treated In acc:mdance with 40 CFR Part 2 

The pennitted hauler shall give notice to the City of lllY change In the number or type of vehicles used to 
dispose of waste into the Clty'1 trea1mcRt sys&rm, prior to lnltladng any pumping activittes wilb the vchicle(s). 
This shall include any new, replacem:eat, leased and/or sabcontracted vehicles. Furthermore, the permitted 
hauler shall provide the City with written verification of the acquisition ofa State Health Department Sewage 
Handlfni Permit for each veblcle. 
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D. 
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G. 

Stamie E. Lyttle Company 
Permit Ne. IU6 

P[OJ)eny Rights; The issuance of this pennit does not convey any property rights of any sort. or any exclusive 
privileges. nor does it authorize any injury kl privaae property or any invasion of personal rights. nor any violation of 
Federal, State, or local laws or rquJadons. 

pllutjoo; The pennitted hauler shall not Increase the use of potable or process water or, in any way; aucmpt to dllac an 
effluent as a partial or compk:F substitute fur adequate treatment to achieve COfl1)1iance with the limitations contained In 
this permit. 

Falsifying lnfonnation; Knowingly making any false stmemcnt or any report or other docllnent required by this 
permit or knowingly rendering any monitoring device or method inaccurate is a crime and may result in tho bnposkion 
of criminal sanctions and/or cfvft penalties. 

Permit Termination: This permit may be terminated for the following reasons: 

I. Falsifying self-monitoring reports. 
l. Tampering with monitoring equipment. 
3. Refusing to allow timely accea to the facility premises and records. 
4. Failure to meet effluent limitations. 
s. Fallurc to pay fines. 
6. Failure to pay wastcwaler clages. 
7. Failure to meet compliance sdledules. 

Pemrit Modifjra,tjqn; This pennit may be modified, or alternatively, revoked and reissued, for good causes 
including. but not limited to. the following: 

1. To hx:orporate any new or revised Federal. State, or local pretreatment standards or requirements. 

l. Material and substantfaJ alterations or additions to the dlschalge._,, operation processes, or discharge volume or 
character which were not comidered in drafting the effeaive permit 

3. A change in any condition In either the Industrial 1.11er or lhe City of Richmond Wastewater Treatment Plant 
that requires either a temporary or permanent reduction or elimination of the auahorizcd discharge. 

4. Information indicating that the pennltted discharge poses a threat to the Richmond wasteWater collection and 
beabnent systems, City personnel or the receiving WBbn. 

5. Violation of any tenn(s) or condition(s) of this permit 

6. Misrepresentarl or firllure to disclose fully all relevant facts In the pennit application or in any required 
reporting. 

7. To correct typographical or other CIT0J'I in the permit. 

8. To reflect transfer oftbe ficlllty ownenhJp and/or operation to a new owner/operator. 

9. Upon request of the pennltted hauler, provided such request does not create a violation of my applicable 
requirementl, ltaDdards, laws, or Nies and regulntions. 

ne fiHllg or a reqHlt by the permitted haaler l'or a pena1t modification, ffl'OC8tlon and relauaace, or tenn1natlon, or a 
notiflcatloa or plauec:I changes or antldpatecl noaeompllance. does not stay any permit condldon. 
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PART VI: SPECIAL CONDITIONS 

Stamle E. Lyttle Company 
Permh No. 1846 

A. The permitted hauler must carry liability Insurance and provklA satisfactory evidence of it to the City of Richmond upon 
requests, In such amounts and fonn as dctenniaed by the City of Rk:hmond. Such imurance shall afford compemation 
for taking corrective action and for bodily injury, and tor property damage to thin! persons caused by accidental 
releases. 
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CITY OF RICHMOND 

DEPARTMENT OF PUBLIC UTILITIES 
DIVISION OF WASTEWATER TREATMENT 

l. Hauler Information 

HAULED WASTE MANIFEST 

Hauler Company: ________________ Permit#: _________ _ 

Addres!: _________________ City: _____________ _ 

State: ______ Zip: ______ Telephone: _______________ _ 

Truck #: ____ License Plate#: _____ Card# ____ Tank Capacity (gals): ___ _ 

2. Description of Waste: Septic Tank: ____ Sewage Holding Tank: ______ Chemical/Portable 
Toilet: ___ Landfill Leachate: Grit/debris from Storm water Systems: _____ Grit 
from WW Collection Systems: Grease Traps: _____ Other Specify: ______ _ 

Waste Generator Information 
Business /Resident Name ADDRESS Contact Person Phone Number Total Gallom 

3. CERTIFICATION: I hereby certify that all wa.rta being disposed of1111der tJw manifest are acauatdy identified in Sec.io111 of 
this manifat. I also certify t/Jat no wasta bdng disposed of or constltumJs tlu!retif tlll listd as a RCRA JurzardollS WflSle or q,,slijy as J,m,i,rg 
cJ,aractoistJa of ti hazardola waste IIS defined by 40 CFR 261 mu/ that tlte foregoing a tnte muf corr«t to tJ,e best of my kstTwiedge and 
bdiej: 

Printed Name of Driver ________________________ _ 

Si,:nature of Driver ______________ Date _____ Time ____ _ 

4. Receipt Information: Date _____ Time _____ Card # ____ Gallons __ _ 

5. Pretreatment Represenatitlve ____________ Date _____ Time ____ _ 



( 
Monday through Friday 

Saturday and Sunday_ 

Holidays 

City of Richmond Hauled Waste Requirements 

Septic Receiving Station Hours 

8:00 a.m. - 4:00 p.m. * 
Closed 

Closed 

*Septic receiving station operation times are subject to change. For City sponsored events, hours may be extended, upon request 

Septic Receiving Station Rate 

The current rate per gallon for discharging septic waste at the City of Richmond Wastewater Treatment Plant's septic receiving station 
is: $0.110 per gallon. 

The minimum charge for discharging a waste load less than 600 gallons at the City of Richmond Wastewater Treatment Plant's septic 
receiving station is: $66.00 

Septic Receiving Station Rules 

All hauled waste drivers are required to acknowledge by signature, receipt and understanding of these rules. 

Any commercial or industrial waste that may cause pass through of pollutants or interfere with the wastewater treatment plant 
operations or that violates federal, state, or local restrictions shall not be discharged to the wastewater treatment plant 

Violation of any of these rules or terms specifically referenced in the hauled waste permit mayresults in termination of service and/or 
further enforcement action under the Code of the City of Richmond's Sewer Use Ordinance. 

( .1y waste transported from an industry subject to categorical pretreatment standards must meet the applicable Federal, State and local 
pretreatment standards and requirements including categorical standards developed for the waste generator's industrial category. 
Authorization by the City of Richmond prior to pumping must be obtained for the hauling of categorical wastes. 

Each vehicle transporting waste in the City of Richmond must maintain a current Sewage Handling Permit issued by the Department 
of Health. 

The discharge of all hauled waste must be performed at the following designated area: Septic Receiving Station which is located at the 
Brander Street Pumping Station south of the Maury Street Exit off oflnterstate 95. Discharge to the City of Richmond sewer system at 
any other location is prohibited. 

At all times, the permitted hauler shall maintain in good working order and operate as efficiently as possible, the vehicle and all 
equipment used by the Permitted hauler necessary to achieve compliance with the terms and conditions of their discharge permit 

Only those waste haulers who are currently permitted and approved by the City of Richmond may utilize the septic receiving station. 

Each waste hauler is responsible for understanding and implementing all permit requirements specified in their discharge permit 

Use of the septic receiving station must only occur during operation hours listed above. 

The approval of an authorized City of Richmond employee is required prior to each discharge at the septic receiving station. 

Signed waste manifests certifying that the hauled load is in compliance with local limits must be provided for all septic loads which 
are to be discharged to the septic receiving station. 

,1e permitted hauler shall provide at the request of the City, samples and measurements of all hauled wastes which are to be 
discharged to the City's Treatment System. Samples and measurements required herein shall be taken by such methods so as to be 
representative of the volume and nature of the load and to ensure compliance with applicable pretreatment standards. 



The City of Richmond reserves the right to deny waste haulers the use of the septic receiving based on septic load characterization 
and/or infraction of permit requirements . 

Illicit or illegal discharge to the septic receiving station is strictly prohibited and subject to enforcement actions. 

Each waste hauler is responsible for understanding and implementing all afety procedures required by the City of Richmond while 
performing discharge activities. Additionally, the permitted hauler must carry liability insurance and provide satisfactory evidence of 
it to the City of Richmond upon requests, in such amounts and form as determined by the City of Richmond. Such insurance shall 
afford compensation for taking corrective action and for bodily injury, and for property damage to third persons caused by accidental 
releases. 

The Permitted hauler is responsible for the clean-up of any spill at the discharge site attributable to the process of discharging hauled 
waste. 

Septic receiving access cards issued by the City of Richmond are free and are non-transferable. They must only be util ized by the 
hauler to which the card was originally issued. Replacement ards currently cost $1 3.00. 

SEPTAGE HAULER DISCHARGE PERMIT HIGHLIGHTS 

PART I: DISCHARGE LOCATION & REQUIREMENTS 

A. The discharge of all hauled waste must be performed at the following designated area: Septage Receiving Station-Located at 
the Brander St Pumping Station south of the Maury Street Exit off 95. Discharge to the City of Richmond sewer system at 
any other location is prohibited. The permitted hauler must provide prior notice to the City of Richmond oftbe intent to discharge 
and the actual clischarge must be performed during supervision by plant personnel. ln all cases, clischarge may only be performed 
at this site Monday through Friday 8:00 a.m. to 4:00 p.m. This may be subject to change with minimal notice forwarded to the 
Permitted hauler. 

B. Hauled wastes are subject to sampling by the City of Richmond. The hauler may also be required to suspend the discharging of 
wastes until the analysis is complete. The City of Richmond reserves the right to refuse permission to dump any load. 

PART III: SPECIFIC LIMITATIONS 

G. The Permitted hauler is responsible for the clean-up of any spills at the discharge site attributable to the rocess of discharging 
hauled waste. 

G. 
PART V: STANDARD CONDITIONS 

Permit Modification: This permit may be modified, or alternatively, revoked and reissued, for good causes including, but not 
limited to, the following: 

3. A change in any condition in either the industrial user or the City of Richmond Wastewater Treatment Plant that reguires 
either a temporary or permanent reduction or elimination of the authorized discharge. 

4. lnfonnation indicating that the pem1itted discharge poses a threat to the Richmond wastewater collection and treatment 
systems, City personnel or the receiving waters. 

5. Violation of any term s or condition s of this permit. 

ACKNOWLEDGEMENT: 

.·inted Name: -------------------------
Signature: ________________________ _ DATE: -----
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PUBLIC NOTICE BILLING INFORMATION 

I hereby authorize the Department of Environmental Quality to have the cost of publishing a public notice 

billed to the Agent/Department shown below. The public notice will be published once a week for two 

consecutive weeks in accordance with 9V AC25-3 l-290.C.2. 

Agent/Department to be billed: 

Owner: 

Applicant's Address: 

Agent's Telephone Number: 

Authorizing Agent: 

VPDES Permit No.: V A005245 l 
Facility Name: Dominion - North Anna 

Please return to: 

Susan Mackert 
VA-DEQ,NRO 
13 90 I Crown Court 
Woodbridge, VA 22193-1453 
Fax: (703) 583-3821 

Mr. Jason Williams 
Director -Environmental 

Dominion Energy Services, Inc. 

5000 Dominion Boulevard 

Glen Allen, VA 23060 

804-273-2646 

a /,J~ /o/,s)d0/8 
?signature 
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Permit Billing Information 
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VPDESNPA Permit Billing Information Form 
for Annual Maintenance Fee 

Dominion Energy- North Anna Power Station 
Facility Name: ----------------------------

VA0052451 
Permit Number: ___________________________ _ 

Virginia Electric and Power Company 
Owner Name: ----------------------------

5000 Dominion Boulevard 
Owner Address: ----------------------------

Glen Allen, VA 23060 

Mr. Jason E. Williams 
Billing Contact Name: ___________________________ _ 

Director, Environmental 
Title: ----------------------------

(804) 273-2646 
Phone Number: ----------------------------

Jason.e. willia ms@dominionenergy.com 
E-Mail Address: 
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Attachment A 

Site Maps 
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NORTH ANNA J--WER STATION 

OUTFALLS L'-'CATIONS 

. 
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~ ' 
Outfalls 013, 

014, 016, 
020,021 

I 
, 

Outfalls 101, 103, 104, 

i 105,107, 108,109,110, , ' 

111, 112,113,114,115, 4>-116,117.118 

*Outfall 001 is down-lake, off the WHTF Lagoon 3 
dam as depicted on the topographic map included 
in th is Attachment. 
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Attachment B 

Process Line Drawings 
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Attachment C 

Potential Discharges Not Covered by Analysis 
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Potential Discharges Not Covered by Analysis 

Numerous chemicals are used in minor and bulk amounts at the station. A list of the bulk 
chemicals employed is included below. Certain chemicals have multiple uses, and the stated 
purpose is not preclusive of other purposes or functions. Safety Data Sheets (SDSs) will be 
provided upon request. 

System Chemical 

Bearing Cooling 
Water Nalco 7384 (zinc chloride) 

Flogard MS6208 
PCL 713 (phosphate) 
Dianodic DN24 72 
Nalco 2894 (biocide) 
Acti-Brom 1318 (bromine) 
Sodium hypochlorite 
Calgon H-900 (biocide) 
Calgon EVAC (biocide) 
Cortec VPCI-337 
NALCO 71-D5 (Antifoam) 
NALCO 3DT TRASAR 3DTI 6 I 
NALCO Towerbrom ® 960 
NALCO 3DT TRASAR 3DT461 

Service Water Calgon TRC-256 
Cooling Water Nalco 3DT177 

Nalco 3DT180 
ONDEOH-130 
Calgon H-901 G 
Calgon H-300 
Calgon Poly E'Z 7736 
AB Aquashade (dye) 
Potassium hydroxide 
Potassium chromate 
Potassium dichromate 
Ion exchange resin 
Nalcolyte 7134 
Cortec VPCI-337 
Zinc Acetate 
Acetic Acid 
NALSPERSE 73551 
NALCO 7320 

Condenser Hotwell ET A ( monoethanolamine) 
Hydrazine 
Ammonium hydroxide 



( Sterun Generator ET A (monoethanolamine) 
Wet Layup Hydrazine 

Ammonium hydroxide 
Morpholine 
AMP (amino methyl propanol) 
MPA (methoxypropylamine) 
DMA (dimethylarnine) 
Carbohydrazide 

Station Chillers CS Corrosion Inhibitor 
GE Inhibitor AZ8100 
GE Corrshield MD4 l 06 
NALCO2838 
GE Corrshield BT4301 
GE Spectrus NX 1100 

Water Purification KLARAID ICI 171 
K.LARAID CDPl339 
KLARAID CDPl318 
SPECTRUS NXI 106 
SPECTRUS DTI 404 
KLEEN MCT403 
KLEEN MCT 404 
KLEEN MCT 411 
Sodium Chloride 

( Hydrochloric Acid (Muriatic Acid) 
Sodium Hydroxide 

(Rev. October 2018) 
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Attachment D 

Effluent Sampling Documents 
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Matthew J Strickler 
Secretary of Na tura1 Resources 

COMMONWEALTH of VIRGINIA 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

NORTHERN REGIONAL OFFICE 
13901 Crown Court, Woodbridge, Virginia 22193 

(703) 583-3800 
www.deq.virginia.gov 

February I, 2018 

Via Email (Jason.E.Williams@dominionencrgy com) 

Mr. Jason Williams 
Director - Environmental 
Dominion Energy Services, Inc. 
5000 Dominion Boulevard 
Glen Allen, VA 23060 

Re: Dominion - North Anna Power Station 
Virginia Pollutant Discharge Elimination System (VPDFS) Permit No. V A005245 J 
Permit Reissuance Application Sampling Plan and Waivers Request 

Dear Mr. Williams: 

David K. Paylor 
Director 

Thomas A Faha 
Regional Director 

Thank you for your correspondence dated January 18, 2018, regarding the sampling plan and testing waivers associated with the 
referenced VPDES permit reissuance application. Staff has reviewed Dominion's submittal and has the following comments. 

Waiver Request - External Outfalls 
Dominion requests that the requirement for 24-hour composite samples be waived and grab samples be allowed for the intake and 
Outfalls O(ll, 009, 013, 016, 020, and 021. 

Staff Response 
Staff has no objection to the use of grab sampling in lieu of24-hour composite sampling for the intake and Outfalls 001, 009, 013, 
016, 020, and 021. As such, the 24-hour composite samphng requirement is waived. 

Waiver Request- Outfall 001 
Dominion requests sampling and analysis relief from fecal coliform, tributyltin (TBT) and Dioxin. 

Staff Response 
Due to the facility's 316(a) thermal variance and the importance ofa balanced, indigenous population of shellfish, fish, and wildlife in 
and on the body of water mto which the discharge is made, it is staff's professional judgement that monitoring for TBT and Dioxin be 
performed at Outfall 001 to determine ifthere is any anthropogenic effect from activities on and/or adjacent to the Waste Heat 
Treatment Facility. Additionally, DEQ requests that Dominion sample Outfall 001 for all GC/MS Fraction - Pesticides found in Part 
V.C ofEPA Form 2C, even if believed absent. The sampling and analysis requirement for TBT and Dioxin is not waived. 

The sampling and analysis requirement for fecal coliform is waived. 
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VA0052451 
Response to Waiver Request 
February I, 2018 
Pagc2 of3 

Waiver Request - Outfall 009 
Dominion requests sampling and analysis relief from fecal coliform, tributyltin (TBT) and Dioxin. 

Staff Response 
The sampling and analysis reqwrements for fecal colifonn, TBT, and Dioxin are waived for Outfall 009. 

Waiver Request - Outfall 020 
Dominion requests sampling and analysis relief from fecal coliform, tributyltin (TBT) and Dioxin. 

Staff Response 
The sampling and analysis requirements for fecal coliform, TBT, and Dioxin are waived for Outfall 020. 

Waiver Request - Internal Outfalls 
Dominion requests waivers for testing for BOD, COD, TOC, Ammonia, Temperature and Form 2C (Part V-B and Part V-C) 
parameters. 

Staff Response 
Staff has no objection to Domiruon's request As such, limiting the parameters monitored for mternal Outfalls 101, 103, 104, 105, 
107, 108, 109, l10, 112, 113, 114, 115, 116, 117, and 118 to those parameters monitored in the effective VPDES permit is acceptable. 

Internal Outfall 111 shall be monitored in accordance with the requirements of Form 2A. Sampling and analysis requirements are not 
waived. 

Waiver Request - Internal Outfall I 04 
Dominion requests sampling and analysis relief from fecal cohfonn, tnlmtyltin (TBT) and Dioxin. 

Staff Response 
The sampling and analysis requirements for fecal colifonn, TBT, and D10xin are waived for Internal Outfall 104. 

Waiyer Request - Internal Outfall 114 
Dominion indicates that Internal Outfall 108 is substantially identical to Internal Outfall 114 and that data from Internal Outfall I 08 
will be submitted to represent Internal Outfall 114. 

Staff Response 
Please note that the effective VPDES pennit does not acknowledge Internal Outfall l 08 as being representative of Internal Outfall 
114. As such, existing DMR data for Internal Outfall 114 should be submitted with the application. 

Waiver Request - Stonnwater Outfalls 
Dominion requests for all stormwater samples that the requirement for flow-weighted composite samples be waived and only grab 
samples be collected. 

Staff Response 
Staff bas no objection to the use of grab sampling in lieu of flow-weighted composite samples for stonnwater outfalls As such, the 
flow-weighted composite sampling requirement is waived for stormwater outfalls. 

Waiver Request - Stormwater Outfall 014 
Dominion requests a waiver from stormwater sampling as there are no industrial activities associated with this drainage area. 

Staff Response 
Given there are no industrial activities within the drainage area to Stormwater Outfall 014, staff has no objection to Dominion's 
request. As such, sampling requirements are waived for this stormwater outfall 
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VA0052451 
Response to Waiver Rcqucs! 
February I, 2018 
Page 3 of3 

Waiver Request - Stormwater Outfall 024 
Dominion requests a waiver from stormwater sampling as there are no industrial activities associated with this drainage area. 

Staff Response 
Given there are no industrial activities within the drainage area to Stormwater Outfall 024, staff bas no objection to Dominion's 
request As such, sampling requirements are waived for this stormwater outfall 

If you have any questions, please contact Susan Mackert at (703) 583-3853 or by email at susan.mackert@deq.virginia.gov. 

Respectfully, 

Bryant Thomas 
Water Permits and Planning Manager 

Ee: Oula Shehab-Danclan (oula.k.shehab-dandan@dominjonencrgy.com) 
V A005245 l - Reissuance File 
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l.lomcr~D•• !:'lt!T=l/ Sq•.,:os nc 
5000 Don,,.-c~ Bo:J'cvar:J. Gll!r l\Jlco. \JI ?JOcO 
00t1•~llOl.fl"t1'Q\ LJ.:111 

BYU.S.MAIL 
RETURN RECEIPT REQUESTED 

January 18, 2018 

Ms. Susan Mackert 
Virginia Department of Environmental Quality 
Northern Regional Office 
13901 Crown Court 
Woodbridge, VA 22193 

RE: Dominion Energy - North Anna Power Station VPDES Permit No. V AOOS2451 
VPDES Permit Reisslluce Sampling and Testing Plaa and Reqaests for Waivers 

Dear Ms. Mackert: 
Correction: The relssuance appllcatlon 

ls due on November 8, 2018. 

Dominion Energy is preparing pplication for reissuance of the VPDES permit for the North Anna 
Power Station. The ewrent permit e:itpires on November 8, 2018. In accordance with the requirements as 
we understand them, we developed the attached sampling plan and included testing waivers requests for 
your review and approval. 

If you have any questions, please contact Oula Sbehab-Dandan at (804) 273-2697 or at oula.h.shehub: 
dandanr,,-,dom in ionenen ... •y .Cl)m. 

Sincerely, 

Director, Environmental 

Attachment 
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1,1sT OF VPQES QJITfALJt& 

EXTERNAL OUTFALLS 

North Anna Power Station 
VPDES Permit No. VA0052451 

SAMPLING PLAN 

Outfall 001: Discharge from Waste Heat Treatment Facility at Dike 3. 

Outfall 009: Groundwater, Stonnwater, and Backwash from Sand Filters/ Reverse Osmosis Unit. 

Outfall 013: Turbine Building Sump #I & #2 and Stonnwater. 

Outfall 016: Intake Screen Wash Water. 

Outfall 020: Reverse Osmosis Reject 

Outfall 021 : Reverse Osmosis Drain Line. 

Outfall 028: Beyond Design Basis and Emergency Pumps discharge to Lake Anna. 

INTERNAL OUTFALLS 

Outfall I 01: Discharge of Condenser Cooling Water to the Discharge Canal. 

Outfall 103: Process Waste Clarifier. 

Outfall I 04: Turbine Sumps l, 2 & 3 and Stonnwater. 

Outfall 105: Bearing Cooling Tower Blowdown. 

Outfall ) 07: Bearing Cooling System Discharge - Lake to Lake Operation. 

Outfall I 08: Service Water Overflow. 

Outfall 109 & 110: Hot Well Drains 1&2. 

Outfall 111: Sewage Treatment Plant 

Outfall 112 & 113: Steam Generator Blowdown Units 1&2. 
Outfall 114: Service Water Pipe Vault Drain. 

Outfall J 15: Service Water System Blowdown. 

Outfall 116: Vacuum Priming Pumps. 

Outfall 117: Salt Storage Pond. 

Outfall 1 l 8: Beyond Design Basis and Emergency Pumps discharge to the Discharge Canal. 

STORMWATER OUTFALLS 

Outfall 014, Outfall 022. Outfall 024, Outfall 025, and Outfall 027 
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SAMPLING PLAN 

EXTERNAL OUTFAI.I,S 

Dominion requests that the requirement for 24-hour composite samples be waived and grab samples be 
allowed for the intake and Outfalls 001, 009. 013, 016, 020, and 021. Intake and eflluents water quality is 
not expected to vary greatly during a 24--htlUr period. and thus grab samples will be adequate to 
characterize these effluents. 

Outran 001 Qigharge 0( Condenser Coplior Water from w1 'If at Dike 3 
This outfall continuously discharges condenser cooling water from the Waste Heat Treatment Facility 
(WHTF) to Lake Anna at Dike 3. The retention time in the WHTF > 24 hours. 

• .oor!s.....COD and TOC, Total Sug,ended Solids. Ammonia, Temperature: 
We will submit data from a grab sample in accordance with Form 2C instructions (retention period> 24 
hours). 

• Flow, pH, Total Residual Chlorine, Total Nitro&en, TKN, Nitrate Nitrite, Total Phosphorus: 
Existing DMR data for 2015-2017 will be submitted consistent with reporting required by the current 
permit. 

• FoUD 2C- Part V-8 and V-C parameters: 
We will collect and analyze a grab sample for all pollutants included in Form 2C, Parts V-B & C of the 
permit application (Tables II, III and IV believed to be present). We acknowledge that the steam electric 
industry is not required to analyze for base neutrals or organic pesticide compounds [ 40 CFR Part § 122, 
Appendix D, Note l(cX5), 7/1/03 edition] in once through cooling water. We also request sampling and 
analysis relieffor fecal colifonn, tributyltin (TBn and Dioxin. These parameters are believed to be 
absent from the discharges. 

Qptfan 002 5eWjog Pond 
This intermittent discharge is from ground water, backwash cleaning from sand filters and reverse 
osmosis units with the majority of the discharge consisting of storm water runoff. The retention 
time > 24 hours. 

• BODLCOD, TOC, Ammonia. Temperature (summer and winter): 
We will submit data from a grab sample in accordance with Form 2C instructions. 

• Flow, pH, Oil & Grease, TSS: 
Existing DMR data for 2015-2017 will be submitted consistent with reporting required by the current 
pennit. 

• Form 2C - Part V-B and V-C parameters: 
We will collect and analyze a grab sample for all pollutants included in Form 2C, Parts V-B & C of the 
permit application (Tables II, III and JV believed to be present). We acknowledge that the steam electric 
industry is not required to analyze for organic pesticide compounds [ 40 CFR Part § 122, Appendix D, 
Note l(cX5)]. We also request sampling and analysis relief for fecal coliform, tributyltin (TBn and 
Dioxin. These parameters are believed to be absent from the discharges. 

Outran QJ3 Turbine Bldg Sumps #1 & #2 & Storm Water 
This intermittent outfall is an alternate discharge route for the effluent making up the majority of the flow 
at Outfall 104. Outfall I 04 will be sampled and will represent Outfall O 13. 

Qv1£aU 016 Intake Screen wash water 
This outfall is a low volume, non-process discharge that consists entirely of lake water. Intake data will 
be submitted to represent Outfall O 16. 

• Flow: 
Existing data for 2015-2017 will be submitted consistent with sampling required by the current permit. 

2 



( 

( 

( 

Outran 020 Reyene Qsro08ia Reject 
This outfall is designed to discharge continuously, but there are times, which are rare, normally during 
outages when no make-up water is needed and all tanks arc full, when it does not discharge. It consists of 
reverse osmosis reject water that contains only a 33 x concentration of constituents of lake water, and a 
potential residual of free chlorine from sodium bypochlorite used in the Ionics system. No process waste 
waters or pollutants from other sources are added. Also, this outfall discharges into the incoming cooling 
water flow just outside the intakes. The retention time < 24 hours. 

• BOLb._C()D. TOC. Ammonia. Temperature (summer & winter): 
We request a waiver from the 24-hour composite sample requirement to be substituted with results from a 
grab sample. 

• Flow. pH. TSS. Total Residual Chlorine: 
Existing DMR data for 2015-2017 will be submitted consi~t with sampling required by the current 
permit 

• Fonn 2C- Part Y-B and V-C parameters: 
We request a waiver from the 24-hour composite sample requirement to be substituted with results from a 
grab sample. We will collect and analyze for all pollutants included in Form 2C, Parts V-B & C of the 
permit application (Tables II, m and IV believed to be present). We acknowledge that the steam electric 
industry is not required to analyze for organic pesticide compounds [ 40 CFR Part § 122, Appendix D, 
Note l(c)(5)]. We also request sampling and analysis relief for fecal coliform, trt"butyltin (TBT) and 
Dioxin. These parameters are believed to be absent from the discharges. 

outran 021 Reven,e Otw@R Qrnin IJ0e 

This outfall intermittently and infrequently discharges pure lake water from the reverse osmosis system. 
Outfal I 021 has never been used and is in the pennit for emergency use only in the case where the whole 
ionic system is down and the line needs to be drained. Intake data will be submitted to characterize 
Outfall 021. 

Qnt&Q Q28 &ygpd Dpign Basia Pumps/ Portable Emergency Water Supply flrom 
Water is withdrawn from Lake Anna to exercise the BOB pumps quarterly. No chemicals are added 
during this process. The water is immediately re-circulated back to Lake Anna at the same location 
without coming in to contact with any other equipment or processes associated with the North Anna 
Power Station• s normal operation. . ~ 
Existing data for 2015-20 I 7 will be submitted consistent with sampling required by the current permit. 
Intake data will represent this outfall. 

INTERNAL QITTFAI J ,S 

Outfall 001 analytical results will be representative of the internal outfalls. We will submit DMR data for 
all internal outfalls except for Outfall I 04 (see below). We request waivers for testing for BODs. COD, 
TOC, Ammonia, Temperature and Form 2C- Part V-B and v-e, parameters. 

pgtran 103 Process Waste ClarjQer 
This intermittent discharge includes intermittent small volumes of steam generator blowdown, also 
package boiler blowdown (not cUJTCntly in use) and mat sump system discharge and ion exchanger waste, 
and intermittent blowdown of the Service Water Reservoir. 

• Flow. pH. TSS. Oil & Grease: 
Existing DMR data for 2015-2017 will be submitted consistent with reporting required by the current 
permit 

3 
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outran J Q4 Qil/Watcr Sewrnl0c & storm Water 
This discharge is representative of Outfalls 013 (furbine Building Sumps #1 and #2). The flow is 
intermittent 
• BOib._COD, TDC, Ammonia, Temperature <summer and winter): 

We will submit data from a grab sample in accordance with Form 2C instructions. 
• Flow. pH, Oil & Grease, TSS: 

Existing DMR data for 20I5-2017 will be submitted consistent with reporting ,required by the current 
pcrmil 

• Fonn 2C - Part Y-B and V-C parameters: 
We will collect and analyze a grab sample for all pollutants included in Form 2C, Parts V-B & C oftbe 
permit application (fables II, III and IV believed to be present). We acknowledge that the steam electric 
industry is not required to analyze for organic pesticide compounds [ 40 CFR Part § 122, Appendix D, 
Note l(cXS)]. We also request sampling and analysis relieffor fecal coliform, tributyltin (TBT) and 
Dioxin. These parameters arc believed to be absent from the discharges. 

0°n,u 10:, Rgnjpg CooiJur Jgwer Blowdown 
This outfall is used to control the water chemistry in the system intermittently when either of the units is 
operating. 

• Flow, pH, Total Chromium, Total Zinc: 
"Existing DMR data for 2015-2017 will be submitted consistent with sampling required by the current 
pennit 

Optfall 107 ffrarjpg Cooling System Discharge - Lake to Lake Operatioe 
This outfall is not currently in use. If a discharge were to occur, it would be temporary when the bearing 
cooling tower is valved off for maintenance work, and this is likely to occur within the next five years. 
Lake water would pass through the bearing cooling system, bypass the cooling tower and go straight to 
the WHTF. No treatment chemicals are used. 

• Flow, TRC: 
Existing DMR data for 2015-2017 will be submitted consistent with sampling required by the current 
~rmil 

Qut&U J os Secyice Wstet QverQow 
This outfall is manually operated with a valve, and is used intermittently to control the level of the 
Service Water Reservoir as nocossary. Outfall 108 is substantially identical to Outfalls 114 and Outfall 
115. 

• Flow, pH, Oil& Grease, TSS: 
Existing data for 2015-2017 will be submitted consistent with sampling required by the current permit. 

Outfall JQ9 Hot WeP Pwlu ttt 
This intermittent outfall was previously approved to represent Outfall 110 (Hot Well Drain #2), relatively 
high-purity condensate water, with small concentrations of corrosion chemicals. The drains are normally 
used once per 18 months, on alternating schedules, during maintenance shutdowns of the respective units. 

• Flow, pH, Oil & Grease, m: 
Existing DMR data for 2015-2017 will be submitted consistent with reporting required by the current 
permit. 

Outfall I Jo Hot wen Drain #2 
Outfall 1 IO is substantially identical to Outfall I 09 and we will submit Outfall 109 data to represent 
Outfall 110. 

4 
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Outfan I 11 Mnfn Sewage Treat rn@« PlsnJ 
All domestic sewage is routed to the main sewage treatment plant. The plant is equipped with two 
equalization basins, each with a capacity of 18,700 gallons. Doring normal operation only one side is 
used but during periods of high demand (outages) both sides are used. Form 2C will be submitted for this 
outfall. 

• Flow. pH. BOD, TSS, TRC: 
Existing DMR data for 2015-2017 will be submitted consistent with reporting required by the current 
permit. 

O.ffap 112 Steam Geperator Blo:n;down JI nit J 
This outfall was previously approved to represent Outfall 113 (Steam Generator Blowdown Unit 2), and 
continuously discharges relatively high-purity condensate water from a closed system with small 
concentrations of corrosion chemicals while Unit I is operating. It is normally only shut off dwing 
outages ( every I 8 months) for maintenance. 

• Flow. pH. OH & Grease. TSS: 
Existing DMR data for 2015-2017 will be submitted consistent with reporting required by the current 
permit. 

OutfaQ 113 §tgm Generator BJgwdpwn Unit 2 
Outfall 113 is substantially identical to Outfall 112 and we will submit Outfall 1 I 2 data to represent 
Outfall 113. 

QutfaU J 14 Senicc Water fiw: Vault Prain 
This outfall is used when leakage accumulates in the Pipe Vault adjacent to the Service Water Reservoir. 
Outfall I 08 is substantially identical to Outfalls 114 and we will submit Outfall 108 data to represent 
Outfall 114. 

Ogffall 115 5erJk;e Water Sntem Rlowdown 
This outfall is for emergency use only, to blowdown the service water reservoir when other pathways are 
not available for whatever reasons. Outfall I 08 is substantially identical to Outfall 115 and we will submit 
Outfall 108 data to represent Outfall 115. 

QnOO 11, Y@SP0 rn Priming Pump 
Vacuum priming pumps are located in the vacuum priming house on the discharge structure at the head of 
the discharge canal. The purpose of the vacuum priming pwnps is to draw a vacuum on the circulating 
water runnel to provide a motive force for the water being discharged through the tunnel. Water is pulled 
from the discharge cana~ run through the pumps to create a vacuum, and then drained back to the 
discharge canal. No chemical trcabnent or process exposure occurs in the vacuum priming house. . ~ 
Existing DMR data for 20J5-2017 will be submitted consistent with reporting required by the current 
permit 

Outfa■ J J Z S,1t Storage Pgpd 
The salt storage pond is managed to avoid any discharges. Dominion is authorized to pump water from 
the pond to the Waste Heat Treabnent Facility (WHTF) via the discharge canal on an as-neeqed basis to 
maintain adequate storage for storm events. 

• f1.IDy;_ 
Existing DMR data for 2015-2017 will be submitted consistent with reporting required by the current 
permit. 
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Outran 11s Beyond De,lgn Basis and Emergency fumrni 
Water is withdrawn from the discharge canal to exercise the BOB pumps quarterly. No chemicals are 
added during this process. The water is immediately re-circulated back tot at the same location without 
coming in to contact with any other equipment or processes associated with the North Anna Power 
Station's normal operation. . ~ 
Existing data for 2015-2017 will be submitted consistent with sampling required by the current permit. 

STORMWATER OUTFALLS 

We request that the EPA Fonn 2F requirement for flow-weighted composite samples be waived and only 
grab samples be collected. Historic data collected suggest little difference between the grab sample and 
composite sample results, with the grab sample results being equal to or greater than the composite 
sample results approximately 75% of the time ( I 41 of 180 observations) thus suggesting that grab 
samples provide a more conservative characterization of the discharge (see the enclosed stormwater data 
from the 2007 pennit reissuance application). 

QptfalJ QH 
Outfall 0 14 has a drainage area of approximately 43 acres, with approximately 3. 7 acres of impervious 
area. Stormwater is collected from the western half of the Turbine Bldg. and has no industrial activities 
associated with this drainage area. It discharges to Lake Anna. We request waiver from stonnwater 
sampling. 

Outfall 022 
Has a drainage area of approximately 57.5 acres, with approximately 7.1 acres ofimpervious area. 
Stormwater collected from the higher portions near the old contractor shops, parking lots and the 
switchyard area, flows into a drop grating to a culvert near the northeast comer of the switchyard and 
discharges into Lake Anna. The lower, more level portion includes the old vehicle maintenance shop, the 
old paint shop (interim salt storage area) and part of an outdoor equipment laydown area. Stormwater 
runoff from the grassed portions around the shops and laydown areas, is collected in a swale which 
combines via culvert, with Outfall 022. Form 2F will be submitted. 

• Fonn 2F-Part A Parameters: 
We will collect a grab sample for pH, O&G, BOD, COD, TSS, Total Nitrogen and Total Phosphorus in 
accordance with Fonn 2F instructions. 

• Fonn 2F-Part B Parameters: We will collect a grab sample for each pollutant that is limited in an 
effluent guideline which the facility is subject to or any pollutant listed in the facility's NPDES pennit for 
its process wastewater. 

• Fonn 2F - Part C parameters: We will collect a grab sample and analyze for all pollutants 
included in Fonn 2F, Part C if believed present. 

Qptmn 024 
Has a drainage area of approximately 6.1 acres with primarily sheet flow runoff and approximately 0.08 
acres of impervious area. The outfall receives flow from a field and an unpaved roadway. The stonnwater 
is collected in a culvert and discharged to Lake Anna. 

• No sampling is proposed for this outfall. We request that DEQ waive the requirement to monitor 
stormwater discharge from this outfall since there are no industrial activities in the drainage area 
associated with this outfall. 
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Owtfa)I 025 
Has a drainage area of approximately 58.6 acres, with approximately 4 acres being impervious. This area 
includes a portion of the warehouse facilities, laydown area, and some small utility buildings. Stonnwater 
from the northern portion of this drainage area is conveyed under the paved roadway via two culverts. 
The culvert to the west carries the smaller amount of stonnwater flow which drains from grassy fields 
with no industrial activity. The culvert to the east is the sampling point for this outfall since it collects the 
stormwater associated with the above referenced industrial activities. This outfall discharges to the Waste 
Heat Treatment Facility 

• Form 2F-Part A Parameters: 
We will collect a grab sample for pH, O&G. BOD, COD. TSS, Total Nitrogen and Total Phosphorus in 
accordance with Form 2F instructions. 

• Form 2F-Part B Parameters: We will collect a grab sample for each pollutant that is limited in an 
effluent guideline which the facility is subject to or any pollutant listed in the facility's NPDES permit for 
its process wastewater. 

• Fonn 2F - Part C parameters: We will collect a grab sample and analyze for aJI pollutants 
included in Form 2F, Part C if believed present 

Qvff@U 021 
Has a drainage area of approximately 7.5 acres, with approximately 1.3 acres being impervious. This area 
includes a portion of the warehouse and storage facilities, hazardous material storage building, roadway 
and a fueling area. The area drains to a stormwater retention pond. The stonnwater pond discharges over 
a riprap outfall to a drainage that discharges to the Waste Heat Treatment Facility. Materials are kept 
under cover with the exception of the fueling area. Stonnwater from the fueling area is directed through 
an oil water separator prior to entering the stormwater pond. 

• No sampling is proposed for this outfall. This outfall was sampled and the data submitted to DEQ 
on May 2, 2017. Since the data was generated less than 3 years ago and is still representative of 
.the discharge. we will include a copy of the May 2, 2017 submittal in the reissuancc application. 
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.t VIL-· . •- lnformAtlftn ;- .. ed ,_ ftJalUI 3 of Fonn 2FI 

· •• =.· PartA • You mull pRMde ila 111111111s ol at laaat one 8118\1811 tor-, polllllmt In &Is labm. Coaaplute oaa table tor aacla aullall. Sea l1181NC11au lor 
~llntm!A_ 

MallfmamV8lUBI Aversga VB1u111 
~~ulllfDJ llllHimoallsJ 
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1,11-.. 
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TO!el 
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Malmtan Values AVB!DQeVaves 
lmildaudd llnatnla llllllsJ 
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( Conu-d from nae Prollt 'QDOl553762'79 OUft"ALL 022 

Part C -1.lal Beob polBtUl ll'IOlll'II kl Teblea SF-2, 2F-3, and IF--4 lllat )11111 know or ballla l'IIIISOII ID blllewe b prasenl Sea 1h11 ID&lraclllml for IIDGII0"8I 
dBIBb aad ,-11emana.. CCllllllll!Mone labbl k>reecb oulfall. • 

J.. MmbmmYalla AvengaVBllos 
llllt:bdellllifsJ lb,hdi 111111,J 

y,! 
PoDatanl ~= 811111 tlBIIIJIIIII Nanlber 

and TakenDIIIIAg o!Stoan 
OASNumber Rnil20 ~ Phl20 Row-welghllld Ewema 
ar•--• Mlmdm Ulnuln9 Com11oalle 88111nlad Sources o1 Polutlmts 

·- 0.16 - 0.1., - 1. 
1 .. __ 
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1. 2. s. 4. • 5. 6.. 
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- -
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Dula K Shehab-Oandan (Services - 6) 

From: 
Sent: 

Mackert, Susan (DEQ) <Susan.Mackert@deq.vlrglnia.gov> 
Tuesday, March 13, 2018 9:07 AM 

( 
-· 

Herbert F Chriscoe (Services - 6) 
Oula K Shehab-Dandan (Services - 6) 

Subject: [Exlernaij RE: North Anna Permit Retssuance 

Hi Herbert, 

DEQ has no objection to a sampling waiver for sulfite. Based on our conversation this morning, this waiver would apply 
to all outfalls that require sampling under Form 2C. 

Please let me know if you have any other questions or concerns. 

Regards, 
Susan 

Susan Mackert 
Water Permit Writer, Senior II 
Virginia Department of Environmental Quality 
Northern Regional Office 
13901 Crown Court 
Woodbridge, VA 22193 
Phone: (703) 583-3853 
susan.mackert@deg.vrrginia.gov 

.· Crom: Herbert F Oiriscoe [mailto:herbert.f.chrjscoe@dominionenergy.com] 
( mt: Monday, March 12, 2018 1:12 PM 

To: Mackert, Susan (DEQ) 
Cc: Oula K Shehab-Dandan 
Subject: North Anna Pennit Reissuance 

Ms. Mackert; 

In reviewing the letter from DEQ regarding the permit reissuance sapling plan for North Anna, it was discovered that 
sulfite was not included in the waiver request. Typically a waiver is requested and granted for this analyte. We have 
updated our sampling plan development process to prevent this in the future. Dominion Energy requests sampling and 
analysis relief for sulfite as it is a field test with a short hold time and is not believed to be present. Can you please 
respond that we do not need to analyse for sulfite? 

Please contact me if you have any questions. 

Thank you, 

Herbert Chriscoe 
Environmental Consultant 
GES - Generation Environmental Services 
(804)273-2484 
tieline 8-730-2484 

( II (804)971-8288 

1 
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Site Drainage Maps 
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Stormwater Pollution Prevention 



SIOl'1Kd""8r Pol/Illian PrsHlllion Pla11 
North Am,a Powu Station 

( 4.0 POTENTIAL POLLUTANT SOURCES 

( 

VA0052451, Part_I, F.6.a) ~ Water Con~l• ~~P ~-R.ef~oe #~ ... 
V ~1, Part I, F,3. ~n at Potential rqUntant Sources. (SWf PP Cross R.efercnce #6) 
VA00524Sl F.6.b . . EHniln --- .. and Minlmlzi ... E . . nre SWPPP Cross Refmence ·,12 

A SWPPP evaluation and associated SPCC Plan identified the following areas and equipment as 
potentials to impact stormwater runoff. The likelihood is low and is primarily associated with storrnwater 
drainage areas and equipment/ operations within those drainage areas. Please refer to Appendix C for 
general equipment locations, drainage patterns, and directions relevant to each stormwater outfall. 

The following areas were evaluated on whether or not stonnwater comes into direct contact with the 
material identified and whether or not the runoff has Best Management Practices (BMPs) to minimize 
direct dischatges from Stormwatcr Outfalls. 

4.1 SUMMARY OF POTENTIAL POLLUTANT SOURCES 

VA0052451, Part I, J! .3.2.(e) Rbk ldentlfk:atlon and Summary of Potential Pollutant Sourcea 
WPPP Ooss Reference #1 . . . . . .- . . . . . 

Faclllty Area Acfu,ity Pollutant(1) or Pollutant 
Param.eter(s) 

Bearing Cooling Tower: Unloading/ Storage POLLITT ANT: Chemicals 
- EV AC - Biooide DIRECT EXPOSURE: No 
- ActiBrom 1318 POTENTIAL TO DISCHARGE: Low 
- Sodhun Hypochlorlte 
- 3D Trasar 3DT461 

Corrosion Inhibitor 
Chemical Addition Building: Unloading POLLUTANT: Chemicals 

- H-130 Biocide DIRECT EXPOSURE: No 
- 3D Trasar3DT177 POTENTIAL TO DISCHARGE: Low 
- JD Trasar JDTl 80 

Bulle Petroleum Storage Faoility Unloading/ Storage POLLUTANT: Petroleum 
DIRECT EXPOSURE: No 
POTENTIAL TO DISCHARGE: Low 

Salt Storage Unloading/ Storage POLLUTANT: Salt 
DIRECT EXPOSURE: No 
POTEN11AL TO DISCHARGE: Low 

Laydown Areas Storage POLLUTANf:Metals 
DIRECT EXPOSURE: Yes 
POTENTIAL TO DISCHARGE: 
Moderate 

Oen.eral Refuse Containers Unloading/Storage POLLUTANT: Various Pollutants 
DIRECT EXPOSURE: Yes 
POTENTIAL TO DISCHARGE: 
Moderate 

Unit 1 and 2 Mat Sumps Unloading POLLUTANT: aiemical 
- Dynacool 1383 Scale DIRECT EXPOSURE: No 

lnht"bitor POTENTIAL TO DISCHARGE: Low 

Page7 



Slormwater Po/1111/rm Pnveutioo Plan 
Nor1h Amla Puwa- Slaflon 

Jun,, 2018 

(- 4.2 EPCRA § 313 Potential 

( 

( 

Toxic Release Inventozy {TRI) Applicability and Rej>ortmK as it relates to North Anna Power Plant 

As stated in 40 CFR 372.22, a facility must meet all 3 of the established threshold criteria before being 
subject to the TRI requirements. One of the 3 criteria includes SIC Code 4911 of which North Anna can 
best be classified. Bid 40 CFR 372.22 further states that SIC Code 4911 must produce electricity from 
coal and/or oil combustion. Therefore, North Anna does not meet all 3 of the threshold requirements and 
is not subject to EPCRA 313 (i.e., TRI). 

3 threshold criteria needed to be met to be subject to TRI: 
10 or more full-time employees (>20,000 hrs/year), including contractors 
Facility under a covered SIC code to include: 20 - 39, 10 (except 1011, 1081, 1094), 12 
(except 1241), 4911 (with coal and/or oil combustion), 4931 (with coal and/or oil 
combustion), 4939 (with coal and/or oil combustion), 4953 (RCRA facilities only), 7389 
(contracted solvent recovery), 5169, 5171 
MPOU (Manufactured, Processed, and Otherwise Used) Criteria (Note: Combustion is 
viewed as coincidentally manufacturing) 

Manufactured or Processed a TRI chemical >25,000 lbs or Otherwise Used a TRI 
chemical> l 0,000 lbs. 
Manufactured or Processed or Othenvise Used a Persistent, Bio-accumulative, Toxic 
chemical > I 00 lbs. 
Manufactured or Processed or Otherwise Used a Persistent, Bio-accumulative, Toxic 
chemical> 10 lbs. 

EPCRA § 313 Potential Spills or Leaks That Can 
Impact Stormwater and Drainap Points 

Equipment or Unloading/ Spill Likelihood and Drainage Point 
Transfer Area Predicted Quantity 

Page 8 



SlorlllWOUr Polhltion Pl'fffflllon P/Oll 
Nortk Anna Pmm- Slatfon 

( 4.3 Site Bulk Chemicals/ Materials 

Chemical / Material Storage 

Storage Tank Type Storage Capacity Structural BMPs 
{Volume) 

Sodium Hypochlorlte 
330 Gallon Tote Tote sets on a platform with secondary containment 

MapKey(Sl) and under a canopy. Totes are replaced as needed. 

Acti- Brom 1318 Tote sets on a platfonn with secondary containment 
MapKey(Sl) 

400 Gallon Tote and under a canopy. Totes are repJaced as needed. 

Stored under roof with three walls and a tarp over the 
front. Unloaded in front of the bay via dump-trnck. 

Sand 
Varies 

Offload residue is swept into the pile. 
MapK.ey(S2) In 2013, station began using the new storage building 

which Is completely enclosed and Includes a 
retention pond. 
In 2013, station began using the new storage building 
which is completely enclosed and includes a 
retention pond. 

( 
Salt The old paint shop building, which is completely 

Varies enclosed, is also used as an additicmal salt storage 
MapKey(S2) area, when needed. 

During the cold weather months, salt is temporarily 
stored in closed 5 gallon buckets, near building 
entrance ways, sidewalks, and outdoor stairwells. 

Laydown Area 

MapKey(S3) 
Varies Graded Flat. 

Smaller «trash cans" are equipped with lids; larger 
General Refuse Various Size dumpsters are strategically positioned in areas that 
MapKey(S4) Containers minimize sheet-flow transport to stormwater 

conveyances. 

3D Traar 3DT461 275 Gallon Tote Tote sets on a platform with secondary containment 

MapKey(Sl} and under a canopy. Totes are replaced as needed. 

Page9 
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Storage Tank Type 

Beaa'ing Cooling Tower: 
- EV AC- Biocide 
- Acti Brom 1318 
- Sodium Hypo 

chlorite 
- 3D Trasar 3DT461 

Map Kev(S1) 

Stormwater Polf11tlot1 fuve11/lon Pla11 
Narth Anna Power Slotio11 

Chemical Containing Equipment 

Storage Structural BMPs 
Capacity 
(Volume) 

25,000GPM Catchment Structure 

Chemical & Material Unloading & Transfer Facilities 

Unloading/Transfer Splll Potential Structural BMPs 
Facility Name, Number (Volume) 

H-130 Bioclde 1,200 Gallon Tanker Facility Personnel are required to be present 
MapKey(SS) Truck Loads during transfer operations. Catch pans or buckets 

are used under line connections. 
3D Trasar 3DT177 55 Gallons Facility Personnel are required to be present 
(Corrosion Inhibitor) during transfer operations. Transfers are 
MapKey(SS) conducted in secondary oontainment of the 

Service Water Chemical Addition Building 
(SWCAB). All drains inside the SWCAB are 
collected in a swnp which is periodically pumped 
to the Service Water Reservoir. 

3D Trasar 3DT180 55 Gallons Facility Personnel are required to be present 
(Corrosion Inhibitor) during transfer operations. Transfers are 
Map Key(SS} conducted in the secondary containment of the 

Service Water Chemical Addition Building 
(SWCAB). All drains inside the SWCAB are 
collected in a sump which is periodically pumped 
to the Service Water Reservoir. 

Portable Restrooms Vmious Stored in areas that are away from stomi drain 
MapKey(S6) inlets. The drivers receive spill response briefing 

via station procedure M.A.-AA-1001 Supplemental 
Peno11nel 

Dynacool 1383 55 Gallons Chemical transfer operations are perfonned by 
Map Key(S7) Chemistry Dept personnel. The chemical is 

transferred to 300 gallon totes which are located 
in covered sumps next to the unit containment 
buildimzs or in the Decon. Buildin~ basement 
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( 4.4 Site Bulk Oil 

( 

( 

The Station's petroleum storage and handling equipment is managed In accordance with the applicable 
SPCC regulations. For specifics on storage, unloading and relevant secondary con1ainment, please refer to 
the Station's SPCC/V A ODCP Plan, which ls in a separate plan and available upon request. 

4.5 Sediment & Erosion I VA0052451, Pttrt I, F.b)(vl) ~lment and Erosion Con~ (SWPPP Cross Reference #17) 

This Section describes both routine and construction project rnn-offmanagement. 

4.5,1 Sediment and Erosion Control 
VAoos:2451, Part I, F.6.b)(vll) .Maaagement of Runoff (SWPPP Cross Reference #18) 

The Station utilizes curbs, concrete ditches, rocks, silt fence, (filter bags). and grates/'mlets to 
control stormwater runoff. Approximately 35% of the property has impervious surfaces such as 
roof tops and paved parking lots and roads. The other 65% are vegetated woodlands, grassy areas, 
ponds, and graveled areas. No evidence of severe erosion is currently present Silt fencing is 
utilized around the base of earthen material stockpiles. Issues requiring corrective acti~ noted 
by station personnel. are entered into the Station's CRS, where the corrective actions for the 
issues noted can be tracked. 

45.2 CollJtraction Erosion & Sediment Control 

In the event of construction activities, Appendix I is reserved for the Construction Project's 
Erosion Control and Sediment Plan. Such plans are required for Construction Stormwater Pennits 
and developed with a speclfic focus on site topography, drainage patterns, soils, ground cover, · 
and adjacent runoff areas. 

During the Unit 3 Site Separation Project, six. sediment basins were installed at the facility under 
Constmctioo Stonnwater Pennlt No. V AR101574. Each of these sediment basins were converted 
into permanent stonnwater management basins prior to closing the constrnction stonnwater 
pcnnit. A Stormwater Maintenance Agreement (provided in Appendix J) W88 signed by Louisa 
County and Dominion in October 2014. Basin If.I (Outfall 027) was included in the Station's 
industrial stonnwater permit during the 2014 pennit reissuance. Due to a lack of industrlal 
activity in the drainage areas, the remaining stormwater management basins (Basins #2 - #6) were 
not added to the Station's industrial stonmvater permit However, these basins will be managed 
and maintained in accordance with the aforementioned Storm,vater Malntcnanco Agreement. 
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( 5.0 STORMWATER CONTROLS 

( 

VA09524S1, Part I, F.6.a) Storm Water Controll, (SWPPP Cross Reference #9) 
VA00524S1, Part I, F .6.b) Co:etrol Memn1res. (SWPPP Cross Reference #10) 
VA00524S1, Part.I, F.6.b)(ii) Eliminating and ~lzln1 Exposure (SWPPP Cross Reference #12) 
V A0052451, Part I, F.6.b)(vll) Management of Runoff (SWPPP Cross Reference #18) 

Stonnwater management controls appropriate for the Station can be summarized as follows: 

UNIT OR APPROPRIATE STORMWATER MANAGEMENT 
AREANAME CONTROLS (Runoff Controls) 

Switchyard Area Concrete Ditches, Gravel, Bcnned Containment 

Main Station Area 
Concrete Ditches, Drop Inlets, Concrete Rdention Boxes/ Oil Water 
Se~ ~mo. Rip-rap, Straw Bales. 

Warehouse/ Workshop Bldgs. Rip-rap, Vegetation, Ditches, Downspout Dispersion Line.,, 
Retention Pond, Oil Water S.....uanno 

Discharge Canal Rip-rap, Vegetation 

ISFSI Retention Pond, Gravel, Rip-rap 

Maintenance/ Laydown Area R~ Gravel, Flat Grade Surface, Sih Fence, Straw Bales 

Backup Measures and Controls As part of the routine practice, station staff monitors stonnwater 
discharges for indicators of pollutants (ex. color, sheen, and foam). 
In the event of a spill, drain covers are maintained at the facility to 
cover the stonn water drop inlets until the spill can be recovered by 
absorbent pads, absorbent booms, and/or a vacuum truck. Other non-
routine backup measures and BMPs may be utHized as per the 
conditions at the time of any particular event. 

5.1 Structural BMPs 

Refer to Section 43 & 4.4 for structural BMPs in place at this Station. 

5.2 Non-structural BMPs 

The Station has Operating Procedures (OP) that are related to stormwater contact management. They 
reduce the potential for stonnwater contact due to equipment failure or operational losses. The 
associated OPs are listed in Section S.2.1: 

5.1J. Employee~ Iv A0052451, Part I, F .6.h:!CEmployee Training. (SWPPP Cross Reference fl.16) 

The positions noted in the Pollution Prevention Team with (l) are responsible for ensuring that 
stonnwater training requirements are met. The Station has the following training that encompasses 
stonnwater management: 

► New Employee Plant Access Training (PAT) 
► SWPPP Inspections 
► Hazard Communication Program 
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Stornnvater Pollution P~11tio11 Plan 
North Anna Power SJaJfo,1 

► Annual Employee Enviromnental Awareness - LMS (which includes basic stonnwater 
pollution awareness, good housekeeping, and spill prevention training) 

The following table represents the Operational Procedures (OP) associated with stonnwater and 
used as training. Copies of the OPs are maintained in the Station's files and available upon request. 
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OPNamber 

VPAP-2202 

VPAP-2203 

I-PT-9.3 

O-PT-75.12 

O-AP-23 

O-OP-53.4 

I-ICP-SW-F-117 

2-ICP-SW-F-217 

I-OP-41.12 

O-OOP-12.4 

O-GOP-53.0 

O-MOP-49.08 

O-MOP-49.08.1 

( 
O-MOP-49.08.2 

0-MOP-49.09 

0-MOP-49.09. l 

Q-MOP--49.09.2 

O-OP-22.17 

1/2-0P-7.8 

CH-32.926 

CH-32.928 

CH-32.940 

CH-11.981 

CH-ll.982 

O-MOP-53.30 

o-MOP-53.31 

( 
O-OP--41.7 

Operating Procedure Name 

Stonmralu Polllltlon Prewfflion P/011 
North Alllllf Pcmu Stallon 

Control of Chemicals & Haz.ardous Substances 

Ofl SDill Prevention Control. And Countermeasures (SPCC) Plan 

Erosion Control Insoedion - Station Slte 

Visual Insnection of the Service Water Reservoir Dike Crest and Toe 

OU or Hazardous Substance Snill -

Draining of I-DB-TK-2A and I-DB-TK-2B 275 Gallon Fuel 011 Drain 
Collection Tanks 

SuDlllY Header Number 1 SW Dlschar2c Flow (l-SW-F-117) Calibration 

Sunnly Header Number 2 SW ii . Flow (2-SW-F-217) Calibration 

Waste Oil Collection Svstem 

;:-~:."" Down Service Water Bladder Tank 

Lube OU And Fuel Oil Storage Tanks Weekly Checks 

Removing No.I Supply (A) And No.4 Return (A) Headers From Service 
And Rctumlna To Service 

Removing No.I Supply (A) And No.4 Retwn (A) Headers From Service 
And- . To Service Wlth Unit 1 In Cold Shutdown 

Removing No.I Supply (A) And No.4 Return (A) Headers From Service 
AndD t. To Service With Unk 2 In Cold Shutdown 

Removlng Service Water (B) No.2 Supply And (B) No.3 Return Headers 
From Service And RctuminR To Servfcc 

Removlng Service Water (B) No.2 Supply and And (B) No.3 Return 
Headers from From Service and And Returning to To Service With Unit 1 
In Cold Shutdown 

Removing Service Water (8) No.2 Supply and And (B) No.3 Return 
Headers from From Service and And Returning to To Service WJth Unit 2 
In Cold Shutdown 

Discharging Service Water To Lake Anna Vta The Liquid Waste System 

~ - .. Water Cllemical Addition Tank -
Bearine: Coolimr Tower Chemical Addition Svstem 

BC Tower Chemical Addition System: Chemical Tote Change-out And 
Pumn Venting 

SW Svstem: Aauashade Addition 

Unit 1 Containment Mat SumDS: Cblll'2in2 chemical Addition Tanks 

CJnit 2 Cootamment Mat $umps: I Chemical Addition Tanks 

Fllllmi: and Dralnl112 1-EO-TK-2A ::..._--- Generator Storae Tanlc 

Filltne. and Draininl!: 1-EO-TK-28-:.. Generator S1oraRe Tank 

Transfer of Used Oil To Disposal Truck And Receipt Of New Oil From A 
Tanker Truck 
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1-0P-53.1 Diesel Generator Fuel Oil 

Sion1twatu Po/I/Ilion fuwnlfon Plan 
North Anna Powr StaJioH 

lflDI. 20/8 

And Transfer S m 

1-0P-53.3 Above Ground Fuel Oil Storage And Transfer System 

CH-32.933 Service Water 

CH-32.939 Service Water Cltemlcal Addition S 

CY-AA-CTL-510 Chemical Control 

O-GEP-7 Engineering Chemical Locker Inspection 

O-OOP-3.5 

O-OPP-1 

O-HSP-INSP-001 

GMP-B-136 NSS Chemical Control Pro 

RP-AA-232 Radioactive Material Control 

EV-AA-WTR-101 Water 

CH-88.107 

CH-88.505 Activities 

CH-88.600 

MA-AA-2000 

SA-AA-106 

MA-AA-1001 Su lemental Personnel 

Material Safety Data Sheets (MSDS / SOS) are also utilized as part of training to ensure that 
employees understand the nature of materials that could cause equipment leaks. Refer to the 
station's MSDS/SDS database for copies of the MSDSs/ SDSs. 

5.2.2 Good Houaekee 
V A0952451, Part I, F .6.b)(I) Good Housekeeping. (SWPPP Cross Reference #11) 
VA0952451, Part I, F.7.a. Good Housekee Measures (SWPPP Cross Reference #19) 

For details on the Sector Specific Good Housekeeping, please refer to Section 6.0 of this plan. 

5.2.3 Minimizing Expoaure 

The station minimizes exposure by use of station procedures, structural & non-structural BMPs. 

S.2.4 Routine F 

Routine facility · ons are comprehensive In scope. Refer to Appendix E. The inspections 
include: 

► Stonnwater: Weekly, Monthly, Quarterly Inspections and Annual Evaluation 
► SPCC Plan Inspections 

V A0052451, Part I, F.6.b)(lv) Spill PreveBtfon and Re8ponae ProcedUl'el. (SWPPP Cross Reference 
#1 
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S1or111wate1· Pollution P/'eventio11 J>la11 
North A1111a Power S1atio11 

I ]0/ 

During the spill response process, Station Operations will initiate the facility's spill response procedure: 
0-AP-23 which addresses oil and chemical spills. ln addition, for petroleum spills, please refer to the 
SPCCNA OCDP Plan, which is under a separate cover. 

All station personnel receive annual spill prevention/response and storm water pollution prevention 
training through LMS. Also, on en ammal basis, a SWPPP and SPCC briefing is conducted for station 
personnel. 

For significant and high risk spill scenarios, a certified spill response contractor will be contacted for 
cleanup. Contact information for spiJI response contractors are listed in the SPCC and ODCP Plans. 
Necessary equipment (e.g., spill kits, sand bags, and soil) to implement a cleanup is available to site 
personnel. 

5.3 Preventive Maintenance 

j VA0052451, Part I, F.6.b)(iii) Preventive Maintenance. (SWPPP Cross Reference #13) 

The Facility inspects the BMPs in accordance with applicable station's procedures listed in the 
above table in Section 5.2. J. 

5.4 Maintenance 

I VA0OS2451, Part I, F.7.c. Maintenance (SWPPP Cross Reference #20) 
Based upon facility evaluation, Section 4.0 (Potential Pollutant Sources) identified those types and 
locations of equipment that can potentially impact stormwater as a result of operational or equipment 
failure or human error. Structural and non-structural Best Management Practices (BMPs) are currently 
utilized to minimize impacts to stonnwater runoff. These BMP's will continue to be utilized, until 
planned BMP feasibility studies are completed for possible future construction and/or implementation, as 
necessary. Refer also to Section 4.3. Inspections and maintenance of station vehicles and equipment as 
weU as vendor supplied vehicles and equipment are perfonned in accordance with station policies and 
procedures. All preventative maintenance, work orders, and corrective action records are maintained and 
tracked in the station's PAMSP database. 

5.4.1 BMPs Planned for Conside1·ation 

BMPs planned for consideration at this facility are limited to those identified during periodic evaluations. 
Before structural BMPs can be implemented, the suggested BMP nonnally has to go through a Station 
Engineering review process. The following table is providing to track the progress of suggested BMPs. 
Refer to Appendix D, Annual Compliance Evaluation for the most recent BMP recommendations. 
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5.5 Facility Security 

Stormwaler Pollutio11 P/'evenJlon Plan 
Norlh Anna Power Station 

The facility implements all necessary security equipment to meet Nuclear Regulatory Commission (NRC) 
requirements which includes but not limited to: armed onsite security staff/ force that is present at all 
times 24n at the facilitf s main entrance and various towers located throughout the property, security 
cameras, fencing and permitted restricted areas armmd the station's property (i.e. intake barriers). 
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North Anna Potffr Slatton 

( 6.0 GOOD HOUSEKEEPING MEASURES 

( 

VAOOS2451,Part I, F.6.b)(i) Good Housekeeping. (SWPPP Cross Reference #11) 
VA0052451, Part I, Y.7.a. Good Ho Meanrea. (SWPPP Cross Reference 11-19) 

6.1 Fugitive Dust Emissions 

There is no coal handling areas on site. The Paint Shop utilizes a ventilation filtration system to control 
sand blasting dust. 

6.2 Delivery Vehicles 

Bulle chemicals are delivered in closed container trucks and are unloaded in accordance with station 
procedures 1!2-0P-7.8, CH-32.933, CH-32.926 and CH-32.939 which are designed to minhnize 
spillage. The delivery of petroleum products are handled in accordance with the Station•s SI'CCN A 
ODCPPlan. 

6.3 Fuel Oil UnloadJng Areas 

Measures to prevent or minimize contamination of stormwater nmoff from fuel oil unloading areas are 
described in the Facility's SPCCN A ODCP Plan. 

6.4 Chemical Loading/Unloading Areas 

Station procedures are used for unloading tankers to minimi7.e accidents/spillage. Facility personnel 
trained in spill response procedures are required to be present during unloading activities. 

6.5 Miscellaneous Loading/Unloading Areas 

Miscellaneous materials are handled at the Warehouse 5 loading dock which is under cover . 

. 6.6 Small Chemical Storage Containers 

Small chemical storage containers are maintained in accordance with station chemical procedures. The 
chemical storage areas are routinely inspected in accordance with the following procedures: O-OEP-7, 
O-GOP-3.5, 0-GPP-1, O-HSP-INSP-001, OMP-E-136 and CY-M-CTL-510. 

6, 7 Large Bulk Fuel Storage Tanks 

Refer to Section 4.4 of this plan and the Facility's SPCCNA ODCP Plan, which is maintained under 
separate cover. 

6.8 Spill Reduction Measure1 

The Faoility•s SPCCNA ODCP Plan addresses the petrolewn related equipment and inspections, which 
is maintained wtder separate cover. The chemical equipment that has been identified as a potential to 
stonnwater exposure is inspected at least weekly by facility Operations and/or Cltemistry's personnel 
The inspections are documeoted in applicable electronic databases and can be provided upon request. 

6.9 on Bearing Equipment in Switchyard 

The Oil Bearing equipment in the facility's switchyard is maintained in the Transmission / 
Distribution's SPCC plan, which is maintained under separate cover. 

6.10 Residue Hauling Vehicles 

The facility does not conduct routine hauling activities that are suspected to generate residue. 
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( 6.11 Ash Loading Areas 

( 

This facility does not generate ash. 

6.12 Areas Adjacent to Disposal Ponds or Landfill, 

This facility does not utilize disposal ponds and/or landfills. The ponds located at this facility are used 
as various water treatments and/or storm water retention. 

6.13 Landfills, Scrap Yard&, Surface Impoundments, Open Dumps, General Refuse Sites 

There no active landfills or open dumps on this facility's property. A contractor handles general refuse 
(solid waste} disposal. This facility does not contain a general refuse site, but manages the general 
refuse in dumpsters which are routinely taken offirite for proper disposal 

The areas around the surface impoundments (i.e. retention ponds) are graded such that runoff is directed 
to the pond(s} for solids retcntlon. The Settling Pond's berms are impccted in accordance with dam 
safety regulations. 

6.14 Vehicle Maintenance Activities 

6.14.1 Vehicle and Equipment Stora2e.Areas 

Vehicle repairs are performed indoors. 

6.14.2 Fuelln& Areas 

Measures to prevent or minimize contamination of stonnwater runoff from fueling areas are 
described in the facility's SPCC/V A ODCP Plan, which is maintained under separate cover. 

6.14.3 Material Stora&e Areas 

Materials and waste associated with vehicle malntenance activities are stored in covered 
buildings. 

6.14.4 Vehicle and Eqaipment Cleaning Areas 

Any wash-water from the Maintenance Shop is directed to the sewage treatment plant. 

6.14.S Vehicle and Equipment Maintenance Areas 

Vehicle maintenance is performed indoors at the Vehicle Maintenance Garage. 

6.15 Material Storage Areas 

Materials arc either stored under roof or in areas that drain to the facility's waste water system or are 
stored Oil flat graded areas. 

6.16 Salt Sto e 
VA0052451, Part I, G.22. Snow and~ Con~ Materl:a)a (SV{PPP ~ ~co #24) 

This Faoility maintains a sand storage pile under the outside walkway of the SCOBN building, any 
runoff is routed to the settling ponds, which is discharged in accordance with the VPDBS permit 
requirements. 
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( During the end of2013, the station began using the new salt/ sand storage building which is located on 
the "rec. island". The salt and sand is unloaded and stored inside the building. The area around the 
storage building drains to a retention pond. The water level within the retention pond is maintained by 
pumping water to tho station's discharge canal, which has been approved by DEQ and is not considered a 
storm water discharge. 

( 

The old paint shop building is also used as an additional salt storage area, when needed. The okt paint 
shop is completely enclosed and tho area adjacent to it is graded flat. 

During the cold weather months, salt is temporarily stored in closed 5 gallon buckets, near building 
entrance ways. sidewalks, and outdoor stairwells. 
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NORTH ANNA POWER STATION 
VPDES Permit Renewal Application Supplemental Information 

FORMl 
The North Anna Power Station is a nuclear electric generating facility located in Louisa County, VA. The 
station is owned by Virginia Electric and Power Company and Old Dominion Electric Cooperative own 
the North Anna Power Station. Virginia Electric and Power Company d/b/a Dominion Energy Virginia 
operates the facility and is the VPDES permit holder. 

ITEM 2E - HAZARDOUS WASTE 
The station may temporarily store hazardous waste for short periods of time in an accumulation area 
located on-site. Any accumulation and storage activities are conducted in accordance with the applicable 
requirements of 40 CFR 262. The current generator status for the station is a small quantity generator. 

ITEMX-
In addition to the Units I and 2 related environmental permits listed in Part X, the facility holds the 
following authorizations: 

Type of Permit 
Virginia Water Protection 
Impacts to Navigable Waters 
Land disturbance 
Water Supply Wells 

Virginia Water Protection-Water 
Withdrawal 

ITEM XI-MAP 

Permit Number 
VWPI0-1256 
10-V l 256/NAO2008-2534 
ESCP30-80 
PWSID 2109600 (station wells) 
PWSID 2109610 (NANIC well) 
VWPl0-1496 

Issuing Agency 
VADEQ 
USACE 
Louisa County 
VDH, Louisa County 

VADEQ 

A topographic map showing the location of the North Anna Power Station is included with this 
application. Additional drawings showing the outfall locations and other more detailed site features can 
be found in the aerial maps and also in site drawings included with application FORM 2F. 

FORM2C 

ITEM Il-A: WATER FWW BALANCE DIAGRAM 
The facility's water flow balance diagram shows the general route taken by water from intake to 
discharge. An exact water balance cannot be provided because a substantial component of the water flow 
is derived from rainfall. Some water is also lost to evaporation. Additionally, water inflow and outflow 
are dependent upon time of year and generating output. The data used to generate the average flows 
shown on the diagram are described under Item V. below. 

Item Il-B: OUTFALL DESCRIPTION 
The North Anna Power Station's discharges are permitted by the Virginia Department of Environmental 
Quality as part of Individual Industrial Major VPDES Permit No. V A0052451. This VPDES permit 
combines both industrial wastewater and storm water discharges. The facility has several external 
process water outfalls that discharge to Lake Anna, in addition to internal outfalls that discharge to the 
Waste Heat Treatment Facility (WHTF).See list below. 
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EXTERNAL OUTFALLS 
Outfall 001: Discharge from Waste Heat Treatment Facility at Dike 3 
Outfall 009: Groundwater, Stormwater, and Backwash from Sand Filters/ Reverse Osmosis Unit 
Outfall 013: Turbine Building Sump #I & #2 and Stormwater 
Outfall 016: Intake Screen Wash Water 
Outfall 020: Reverse Osmosis Reject 
Outfall 021: Reverse Osmosis Drain Line 
Outfall 028: Beyond Design Basis and Emergency Pumps discharge to Lake Anna 

INTERNAL OUTFALLS 
Outfall 101: Discharge of Condenser Cooling Water to the Discharge Canal 
Outfall 103: Process Waste Clarifier 
Outfall I 04: Turbine Sumps 1, 2 & 3 and Stormwater 
Outfall l 05: Bearing Cooling Tower Blowdown 
Outfall 107: Bearing Cooling System Discharge - Lake to Lake Operation 
Outfall 108: Service Water Overflow 
Outfall 109 & 110: Hot Well Drains 1&2 
Outfall 111: Sewage Treatment Plant 
Outfall 112 & 113: Steam Generator Blowdown Units 1&2. 
Outfall 114: Service Water Pipe Vault Drain 
Outfall 115: Service Water System Blowdown 
Outfall 116: Vacuum Priming Pumps 
Outfall 117: Salt Storage Pond 
Outfall I 18: Beyond Design Basis and Emergency Pumps discharge to the Discharge Canal 

ITEMS V-A.B. & C: INTAKE AND EFFLUENT CHARACTERISTICS 
Samples used to generate the data included on Form 2C were collected during periods representative of 
facility operations by persons experienced in the sampling of industrial effluents. The samples were 
collected in accordance with procedures described in the instructions for Form 2C as modified by waivers 
approved by DEQ (See Attachment D). Sample analyses were performed in accordance with methods 
promulgated in 40 CFR Part 136, alternative approved methods, VPDES permit regulations, Attachment 
B requirements, and using sufficiently sensitive methods. 

For DMR parameters that are routinely monitored under Part I of the current permit the existing 
discharge monitoring data for the period from January 1, 2015 through December 31, 2017 were used to 
produce the data included on Form 2C. For reported temperature data, winter temperatures were based on 
measurements taken from November to April. Summer temperatures were based on the measurements 
taken from June to September. 

For non-DMR parameters, the data was collected in accordance with the approved sampling plan: 
• Outfalls 001, 009, 020, 104 and intake were sampled. 
• Outfall 104 was deemed substentially identical to Outfall 013, so outfall 104 data can be used for 

Outfall 013. 
• Outfall 021 was deemed substantially identical to the intake, so intake data can be used for Outfall 

021. 

For data reporting, and when analyzing a mixed data set (a mixture of real values and less than 
quantification level values), the less than quantification level value was treated as a zero in accordance 
with the DMR reporting requirements. In cases where all measured data were less than the quantification 
level, the mass loading was reported as "less than" the calculated value. When all data were less than the 
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quantification level and different quantification levels were achieved, the average concentration was 
reported as less than the highest quantification level achieved ( e.g. if four sample results were <0.1, 
<0.01, <0.001, and <0.005, the average and maximum concentrations were reported as <0.1). 

ITEM VI: POTENTIAL DISCHARGES NOT COVERED BY ANALYSES 
Numerous chemicals are used in minor and bulk amounts at the station. A list of the bulk chemicals 
employed is included in Attachment C. Certain chemicals have multiple uses, and the stated purpose is 
not preclusive of other purposes or functions. Safety Data Sheets (SDSs) will be provided upon request. 

Information on chemical use, material storage, and waste management are located below in the section of 
this form related to Form 2F. 

In addition to the material discussed in this document, North Anna Power Station uses numerous 
chemicals to operate and maintain its equipment, vehicles, and facilities. Examples of these chemicals 
include lubricants, cleaners, detergents, polishes, waxes, cleaners, cutting oils, sanitizers, paints, solvents, 
and protectants. The majority of these chemicals are managed in small containers, but some are managed 
in larger quantities. It is conceivable that these chemicals and chemical types could appear in discharges 
from the North Anna Power Station at very low concentrations (i.e., below the level of detection). 

FORM2F 

ITEM IV.B: NARRATIVE DESCRIPTION OF POLLUTANT SOURCES 
North Anna Power Station has five stormwater outfalls; four storm water outfalls are associated with 
industrial activity, and one outfall with no industrial activities in its drainage area. All storm water outfalls 
and their associated drainage areas are shown on the site map included in Attachment E. 

STORMW ATER OUTFALLS: 
Outfall 014 has a drainage area of approximately 4.3 acres, with approximately 3.7 acres of impervious 
area Stormwater is collected from the western half of the Turbine Bldg. and has no industrial activities 
associated with this drainage area It discharges to Lake Anna. 

Outfall 022 has a drainage area of approximately 5 7 .5 acres, with approximately 7 .1 acres of impervious 
area. Stormwater collected from the higher portions near the old contractor shops, parking lots and the 
switchyard area, flows into a drop grating to a culvert near the northeast comer of the switchyard and 
discharges into Lake Anna. The lower, more level portion includes the old vehicle maintenance shop, the 
old paint shop (interim salt storage area) and part of an outdoor equipment laydown area. Stormwater 
runoff from the grassed portions around the shops and laydown areas, are collected in a swale which 
combines via culvert, with Outfall 022. 

Outfall 024 has a drainage area of approximately 6.1 acres with primarily sheet flow runoff and 
approximately 0.08 acres of impervious area. The outfall receives flow from a field and an unpaved 
roadway. The stonnwater is collected in a culvert and discharged to Lake Anna. 

Outfall 025 has a drainage area of approximately 58.6 acres, with approximately 4 acres being 
impervious. This area includes a portion of the warehouse facilities, laydown area, and some small utility 
buildings. Stormwater from the northern portion of this drainage area is conveyed under the paved 
roadway via two culverts. The culvert to the west carries the smaller amount of stormwater flow which 
drains from grassy fields with no industrial activity. The culvert to the east is the sampling point for this 
outfall since it collects the stormwater associated with the above referenced industrial activities. This 
outfall discharges to the Waste Heat Treatment Facility. 

Outfall 02 7 has a drainage area of approximately 7 .5 acres, with approximately 1.3 acres being 
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impervious. This area includes a portion of the warehouse and storage facilities, haz.ardous material 
storage building, roadway and a fueling area. The area drains to a storrnwater retention pond. The 
stormwater pond discharges over a riprap outfall to a drainage that discharges to the Waste Heat 
Treatment Facility. Materials are kept under cover with the exception of the fueling area. Storrnwater 
from the fueling area is directed through an oil water separator prior to entering the stormwater pond. 

North Anna Power Station implements a Storm Water Pollution Prevention Plan (SWPPP) that was 
developed in accordance with the current VPDES permit. Section 4 of the SWPPP included in 
Attachment F provides additional information on potential pollutant sources. 

ITEM N.C: NARRA TNE DESCRIPTION OF SIGNIFICANT MATERIALS, 
MATERIALS MANAGEMENT PRACTICES, AND EXISTING STRUCTURAL AND 
NONSTRUCTURAL CONTROLS 

Sections 5 and 6 of the SWPPP provide a detailed listing of significant materials and materials 
management practices. 

In addition to the SWPPP, the station also implements an oil contingency plan in accordance with the 
Federal regulatory requirements for Spill Prevention Control, and Countermeasure (SPCC) Plans 40 CFR 
112.1 - 112.15. The SPCC plan is a comprehensive description of the facility's containment and 
countermeasures that would prevent oil spills from occurring as well as procedures to respond to and 
clean up oil spills that do occur. The purpose of an SPCC Plan is to prevent oil spills from entering a 
waterway and must address the following three areas: 1) operating procedures that prevent and detect oil 
spills, 2) control measures installed to prevent a spill from reaching the environment, and 3) 
countermeasures to contain, clean up, and mitigate the effects of an oil spill that reaches the environment. 

ITEM VIL PARTS A, B, C, D: DISCHARGE INFORMATION 

The data presented in Form 2F for Outfalls 022 and 025 was generated from grab samples collected 
following the initiation of qualified storm event discharges on August 20, 2018. According to Weather 
Sentry, the total rainfall amount for North Anna/ Louisa was 2.02" (> 0.1 ") on August 20, 2018. The 
previous qualifying rain event occurred on August 12, 2018 (>72 hours). No stonnwater discharge flows 
were provided since Part D of this section pertains to composite stormwater samples. 

Outfall 27 was previously sampled and the data was submitted to DEQ on May 2, 2017. Since the data 
was generated less than 3 years ago and since it is still representative of the discharge, a copy of the May 
2, 2017 submittal is included with Form 2 F. 

Effluent samples used to generate the data included in Form 2F were collected during periods 
representative of facility operations by persons experienced in the sampling of industrial effluents. The 
samples were collected in accordance with procedures described in the instructions for Form 2F and per 
the data generation strategy approved by DEQ. Sample analyses were performed in accordance with 
methods promulgated in 40 CFR Part 136 alternative approved methods, VPDES permit regulations, and 
using sufficiently sensitive methods. 
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The facility's Sewage Treatment Plant discharges internally to the WHTF through Outfall 111. 
DMR data for flow, pH, BOD, and TSS from January I, 2015 to December 31, 2017 was used to 
complete Form 2A Section A.12. As for fecal coliform and temperature, three fecal coliform samples 
were collected and the discharge temperature was measured on three different days with two samples 
/readings at least four months apart. The results are included in the tables below. 

Date Fecal Coliform 
MPN/100 ml 

May 10, 2018 <2 
September 25, 2018 2 
October 3 2018 <2 

Date STP Effluent Temperature 
(OC) 

May 10, 2018 21.4 
September 25, 2018 24.1 
October 4 2018 24.5 

Please note that pages 10 to 21 of Form 2A were not included in this application as they are not applicable 
to this facility. 

PERMIT REQUESTS 

( 1. Installation of Motor Operated Valve to Control Releases from the Lake Anna Dam 
Description of Change: 
A motor operated hydro unit bypass / throttle valve is being installed to provide an automated means 
of providing river flow when the hydro units are out of service. The MOV will receive a trip signal 
from the Hydro Units when they are not in service, which will automatically fully open the valve. 
Additionally, electrical circuitry will ensure the valve trips open on a loss of power, since a Hydro 
Unit trip and a loss of power event often occur coincident. Since the valve alone can discharge flows 
much greater than 40 CFS, an orifice plate will be installed designed to discharge 43 CFS. Since the 
required discharge is a minimum of 40 CFS, designing the orifice plate to 43 CFS will provide 
adequate regulatory margin and ensure release of the minimum required flow. The valve will be also 
used to throttle flow during drought conditions during which the Operator will slowly decrease the 
lake discharge to 20 cfs in accordance with North Anna's VPDES. Since the flow is based on the 
static pressure head between the lake level and the piping discharge, this configuration will require 
much less adjustments when small lake level fluctuations occur. Physical installation of the valve 
was completed the week of October I, 2018; however, the electrical components have yet to be 
installed and manual adjustments of the valve would be the only possible method of operation at this 
time. The valve has not been operated to date. 

Part I.D.3. of North Anna Power Station's current VPDES permit requires that Lake Anna dam gate 
adjustments be performed in accordance with the DEQ-approved Station Operating Procedure (SOP). 
The existing DEQ-approved SOP has been revised to recognize the new MOV as the preferred 
method of achieving minimum flow during periods without operation of the hydro units. The revised 
SOP is included with this application for review and approval by DEQ. 
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2. Stonnwater Outfall 024 
There are no industrial activities in Outfall 024's drainage area. We request that the stormwater 
outfall be recognized in the permit with no monitoring requirements during the next permit term. 

3. Outfall 117 Annual DMR 
Part I G. 22.c2. ofNorth Anna Power Station's current VPDES permit requires that the flow and the 
number of days of discharge for Outfall 117 be submitted with the DMR of the month in which the 
discharge took place. However, the only e-DMR that was provided for this outfall is the annual e
DMR. We request that either the condition be revised to allow the annual submittal of the data, or 
include a monthly e-DMR for outfall 117. 

4. Toxicity Monitoring Reporting 
Whereas, Part I C.1.f. of North Anna Power Station's current VPDES permit requires the submittal of 
the toxicity test results and report with the monthly e-DMR for the month following the receipt of the 
report, Part I C.2. requires that the toxicity test results and report be submitted with the annual e
DMR by January IO for the preceding year. We request that either Part IC. l .f. permit condition be 
deleted, or include a monthly e-DMR for toxicity test reporting. 
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North Anna Power Station 

Main Dam Spillway Gate Standard Operating Procedure 
Maintaining VPDES Pennit Minimum Discharge 

Introduction 
The Station Operating Procedure (SOP) has been revised and is being submitted to the Department of 
Environmental Quality (DEQ) Northern Regional Office for review and approval. The SOP reflects the 
use of both engineering calculations and the flow gauging station on the North Anna River downstream of 
the Lake Anna dam (USGS O 1670400), with the target of achieving the flow releases of 40 cubic feet per 
second ( cfs) and below. 

Bypass Valve and Gate lnfonnation 
1. Hydro Unit Bypass Valve (bypass valve) is used to provide minimum flow when the hydro units are 

not in operation. 
2. Skimmer Gate 1 (SG 1) feeds the penstock to both hydro units and the bypass valve. 
3. Skimmer Gate 2 (SG2) is used as a backup to provide minimum flow when bypass valve is out of 

service and hydro units are not in operation. 

General Overview 
The small hydro unit (hereafter referred to as the hydro unit), when in operation, provides approximately 
44 cfs when the lake level is between 248. l' ms! and 250.0' msl. Alternatively, if the hydro unit is out of 
service, the bypass valve is operated to provide the minimum flow, with SG2 providing a backup means 
to achieve required flow. The hydro unit is used to discharge water until lake level reaches 248.1' rnsl. 
At 248' ms! the hydro unit is removed from service and the bypass valve is used to start reducing flow in 
accordance with the lake level contingency plan. Flows are reduced from 40 cfs to 20 cfs using the 

( bypass valve, with SG2 as a backup means of reducing flow. 

Maintaining Minimum 40 cfs Discharge 

Both engineering calculated valve or gate positions and USGS 01670400 gauging station will be used to 
ensure a minimum discharge of 40 cfs is maintained at all times. The hydro unit nonnally operates 
providing the minimum discharge release of 40 cfs when the lake level is between 248.1' msl and 250.1' 
msl. Station personnel will continue to monitor the flows recorded by USGS Gauging Station No. 
01670400. The USGS Richmond Virginia office will be notified of any changes (i.e.,> plus or minus 20 
percent) of recorded flows from the gauging station that do not correspond to the expected flow with the 
hydro unit in service, bypass valve position, or gate position. 

If the hydro unit is out of service, the bypass valve will be opened; ensuring the required minimum 
discharge release of 40 cfs is met As with the hydro unit operation the USGS Richmond Virginia office 
will be notified of any changes (i.e., > plus or minus 20 percent) of recorded flows from the gauging 
station that do not correspond to the expected flow based on the bypass valve position. 

Maintaining Minimum 20 cfs Discharge with Lake level< 248' msl 

Both engineering calculated valve or gate positions and USGS 01670400 gauging station will be 
used to ensure flow reductions from Lake Anna The hydro units are o:ffline and flows are 
controlled using the bypass valve. Adjustments below 40 cfs will occur in 5 cfs increments (i.e. 
35 cfs, 30 cfs, 25 cfs, and 20 cfs), not to decrease below 20 cfs. 

( A graduated step scale is mounted to the top of SG 2 that provides the gate position below the 
surface of the water. As lake level decreases SG 2 is adjusted accordingly to maintain the proper 
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gate position to meet required discharge flow. Station personnel will continue to monitor the 
flows recorded by USGS Gauging Station No. 01670400. The USGS Richmond Virginia office 
will be notified of any changes (i.e., > plus or minus 20 percent) of recorded flows from the 
gauging station that do not correspond to the expected flow following changes from SG 2 
positions. 

Technical References 
1. UFSAR 3.8.3, Main Dam 
2. VPDES Permit No. 0052451 Special Conditions - Lake Level Contingency Plan 
3. TRM 3.7.4, North Anna Reservoir 
4. 0-OP-59.1, Reservoir Spillway 
5. O-OP-59.5, Reservoir Discharge Control During Drought Conditions 

USGS Provisional Data Statement 

Data are provisional and subject to revision until they have been thoroughly reviewed and 
received final approval. Current condition data relayed by satellite or other telemetry are 
automatically screened to not display improbable values until they can be verified. Provisional 
data may be inaccurate due to instrument malfunctions or physical changes at the measurement 
site. Subsequent review based on field inspections and measurements may result in significant 
revisions to the data Data users are cautioned to consider carefully the provisional nature of the 
information before using it for decisions that concern personal or public safety or the conduct of 
business that involves substantial monetary or operational consequences. Information 
concerning the accuracy and appropriate uses of these data or concerning other hydrologic data 
may be obtained from the USGS. 
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CWA §316{a) Thermal Variance 

North Anna Power Station currently operates under a Clean Water Act (CWA) §316(a) thermal variance. 
Previously, the State Water Control Board determined that effluent limitations more stringent that the 
thermal limitations included in the existing permit were not necessary to assure the protection and 
propagation of a balanced indigenous community of shellfish, fish, and wildlife in Lake Anna and the 
North Anna River downstream of the lake. 

The facility operations have not significantly increased heat input, and the station's thermal loading to the 
lake from Units 1 and 2 is not expected to increase. Additionally, the annual biological reports, submitted 
to the Virginia DEQ under Part I.E.15 of the VPDES permit, indicate that Lake Anna and the Lower 
North Anna River continue to support a well-balanced ecological community. 

Continuance of316(a) Variance 

Dominion Energy believes that the data generated during the §3 l 6(a) demonstration studies remain 
representative for Lake Anna and the North Anna River and for the station operations; therefore, 
Dominion Energy requests continuance of the 316(a) variance. 
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COMMONWEALTH of VIRGINIA 

Matthew J. Snickler 
Secretary of Natural Resources 

October 5, 2018 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
NORTHERN REGIONAL OFFICE 

13901 Crown Court, Woodbridge, Virginia 22193 
(703) 583-3800 

www.deq.virginia.gov 

Via Email (Jason.E.Williams@dominionenergy.com) 

Mr. Jason Williams 
Director - Environmental 
Dominion Energy Services, Inc. 
5000 Dominion Boulevard 
Glen Allen, VA 23060 

Re: Dominion - North Anna Power Station 
Virginia Pollutant Discharge Elimination System (VPDES) Permit No. VA0052451 
§3 l 6(b) Peer Review 

David K. Paylor 
Director 

ThOID8S A Faha 
Regional Director 

( Dear Mr. Williams: 

By letter dated August 2, 2018, the Department of Environmental Quality (DEQ) advised Dominion of concerns with apparent 
conflict of interest related to the selection of Stantec as the §3 l 6(b) peer reviewer for the North Anna Power Station. The 
Department previously communicated to Dominion that DEQ's internal auditor had concluded that Stantec would present a 
conflict if they are the only independent peer reviewer of this project Your correspondence dated October 1, 2018, provided 
additional information with respect to the §316(b) peer review process. In that correspondence Dominion requested a response 
from DEQ specific to two areas: (1) approval to move forward with the hiring on qualified individuals/consultants to perform an 
impartial evaluation ofStantec's peer review, and (2) a determination concerning a request for a later submittal date for 
information required by §122.2l(r)(10)-(13). Staff has reviewed Dominion's submittal and has the following comments. 

1. Impartial Review of Peer Review 
DEQ has no objection to Dominion's proposal of the hiring of qualified individuals/consultants to perform an impartial 
evaluation of the completeness and teclmical soundness of Stantec's peer review. DEQ looks forward to reviewing the 
list of candidates to perform the impartial evaluation. Dominion's submittal of such candidates should address any 
conflict of interest issues with both Dominion and Stantec. Alternatively, a scope of work that includes a separate and 
concurrent independent peer review would be acceptable. With the list of candidates, it would be helpful to DEQ if the 
scope of work to be conducted by the third party were outlined. 

2. Detennination Concerning a Request for q Later Submittal Date 
DEQ has no objection to granting an extension of the permit application to March 15, 2019, for submission of the 
40CFR§122.21(rXI0)-(13) requirements. We understand the requirements of 40CFR§l22.21(r){2)-(9) will be 
submitted with the rest of the VPDES application for renewal by November 8, 2018. Please notify DEQ as soon as 
possible if Dominion foresees being unable to provide the necessary application requirements by the requested 
submission date. 
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VA0052451 
§ 3 I 6{b) Peer Review Plan 
October 5, 2018 
Page 2 of2 

In the interest of resolving these concerns and completing the 316(b) peer review in a timely manner, we encourage you to 
submit the list of potential candidates as soon as feasible. If you have any questions or would like to discuss this matter further, 
please contact Susan Mackert at (703) 583-3853 or by email at susan.mackert@deq.virginia.gov. 

Respectfully, 

4~~-
Bryant Thomas 
Regional Water Permits & Planning Manager 

Ee: Ken Roller (kenneth.roller@dominioneoergy.com) 
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non-viable eggs 

quality assurance/quality control 
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Executive Summary 

The U.S. Environmental Protection Agency's (USEPA) Final Regulations to Establish 
Requirements for Cooling Water Intake Structure at Existing Facilities (the Rule), which became 
effective October 14, 2014, established requirements under the Clean Water Act (CWA) for 
existing power generating facilities that withdraw more than two million gallons per day (MGD) 
of water from waters of the United States and use at least 25 percent of that water for cooling 
purposes. Those requirements, implemented through Natural Pollutant Discharge Elimination 
System (NPDES) permits, apply to the location, design, construction, and capacity of cooling 
water Intake structures (CWIS) that reflect best technology available (BTA) for minimizing 
adverse environmental impacts. There are two main components of the Rule for existing 
facilities such as North Anna Power Station (NAPS). The first requires the owner or operator of 
the facility to choose from one of seven options for meeting BTA requirements for reducing 
impingement. The second component requires that the facility conduct site-specific studies and 
provide data to the permitting authority to aid in the determination of whether site-specific 
controls would be required to reduce entrainment and, more specifically, which controls, if any, 
would be necessary. 

After consultation with the USEPA (Region 3), the Virginia Department of Environmental Quality 
(VDEQ) concurred that NAPS's cooling system, which includes Lake Anna and a Waste Heat 
Treatment Facility (WHTF), meets the administrative criteria of a closed-cycle recirculating 
system (CCRS), consistent with the definition in 40 Code of Federal Regulations (CFR) 
§125.92(c)(2). Therefore, NAPS is compliant with the Impingement mortality reduction 
requirements contained in the Rule based on BTA Compliance Alternative 1 (§125.94(c)(1)) and 
this is the alternative method chosen by Dominion Energy, Inc. (Dominion Energy) for 
compliance with impingement BTA as specified in 40 CFR §122.21 (r)(6). BTA for entrainment, 
however, has yet to be determined. While VDEQ has the authority to issue waivers relative to 
any or all of the requirements at 40 CFR §122.21 (r)(9)-(13) for CCRS facilities with stocked and 
managed fisheries such as Lake Anna, VDEQ has denied Dominion Energy's requests for such 
waivers 1 . Consequently, Dominion Energy has agreed to develop material required under 40 
CFR §122.21 (r)(9), contained as part of this report, to assist VDEQ in their BTA determination of 
NAPS. This report addresses the submittal requirements at 40 CFR § 122.21 (r)(2)-(9)2. The 
following submittal requirements are being developed separately from this report: 

• § 122.21(r)(10) - Comprehensive Technical Feasibility and Cost Evaluation Study; 
• §122.21 (r)(11) - Benefit Valuation Study; 
• §122.21 (r)(12)- Non-water Quality Environmental and Other Impacts Study; and 

1 
Refer to Dominion Energy's report "North Anna Power Station as Closed-Cycle Recirculating System with Stocked 
and Managed Fisheries" submitted on September 9, 2015 and Personal E-mail Correspondence wtth Virginia 
Department of Environmental Quality (see Appendix A). 

2 Refer to Appendix 8 for a summary of the specific requirements under each of the §122.21 (r)(2)-(9) and a checklist 
summary for how each 1s addressed In this report or why rt Is not applicable to NAPS. 

Dormrnon I 1 



§316(b) Submrttal Requirements: §122 21(r)(2)-(9) Reports 
North Anna Power Station 

• §122.21(r)(13)- Peer Review. 

NAPS is a two-unit nuclear generating facility with a combined generating capacity of 2,046 
megawatts (MW), located on a peninsula on the southwestern shore of Lake Anna in Louisa 
County, Virginia. Make-up water to the NAPS cooling water system is obtained from the North 
Anna River, which was impounded to create Lake Anna in 1972, specifically for the purpose of 
providing cooling water and other process water for NAPS. Cooling water is drawn from Lake 
Anna through one intake structure located north of the station. A trash rack is installed across 
the intake structure to prevent the passage of large debris. There are eight traveling water 
screens, each 14 feet wide, that are designed to rotate once every 24 hours or when the 
differential pressure increases to a predetennined level. Each screen is constructed with 16-
gauge wire, providing a vertically aligned, 1/8-inch by 1/2-inch screen mesh. Fish and debris 
collected on the traveling screens are conveyed to a debris collection structure and disposed of 
off-site. 

As a man-made reservoir, Lake Anna is managed by the Virginia Department of Game and 
Inland Fisheries (VDGIF) for sport fishing. To that end, Lake Anna was stocked with forage and 
sport fish after it was filled, and has been stocked with sport fish annually since that time. Based 
on the annual fish population surveys by VDGIF to monitor fishing activities and inform 
management decisions, the fishery of Lake Anna is considered successfully stocked and 
managed to meet its goals of maintaining a robust recreational fishery and its forage base. 

The most current, representative data on the existing fish community in the vicinity of NAPS was 
collected during Dominion Energy's recent entrainment study, which was conducted from April 
through September 2016 and March through September 2017. A total of 12 and 10 distinct taxa3 

were collected during the first and second year of entrainment sampling, respectively. No 
shellfish were collected during sampling. Entrainment densities were highest during late spring 
to summer months of May, June, and July and were dominated by post yolk sac larvae of 
herring and shad species (Clupeidae) and common sunfish species (Lepomis spp.). White 
Perch post yolk sac larvae contributed to the early spring densities (April) primarily during the 
first year of sampling. Overall, mid-depth and near-bottom samples accounted for the majority of 
entrained organisms; however, the contribution of each varied by year. Entrainment densities 
were highest at night in near-bottom samples and lowest in the early morning in near-surface 
samples. 

To characterize inter-annual variability in entrainment, the two years of entrainment data were 
treated separately to estimate annual total entrainment based on sampling year specific intake 
flows as Year 1 (April 2016 - September 2016) or Year 2 (March 2017 - September 2017), as 
well as actual intake flows {AIF)4 as defined by the Rule, which is the average volume of water 

3 When counting the number of distinct taxa collected, general taxonomic designations at the genus, family, and 
higher taxonomic levels are not considered distinct taxa If there was one valid lower-level designation for that group. 

4 Actual Intake Flow {AIF) m this case means the average volume of water withdrawn on an annual basis by the 
cooling water intake structures over the past three years. After October 14, 2019, Actual Intake Flow means the 
average volume of water withdrawn on an annual basis by the cooling water intake structures over the previous five 
years (Federal Register/ Vol. 79, No. 158. p 48430). 
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withdrawn by the CWIS over the previous three years from 2015 to 2017 for NAPS. The 
estimated annual total entrainment ranged from 53,593,333 to 83,421,119 finfish using the two
year entrainment data. No shellfish were entrained. 

lnfonnation on federally listed species and critical habitat under the U.S. Fish and Wildlife 
Service (USFWS) jurisdiction, as well as Virginia state-listed species either known to occur or 
with the potential to occur in the vicinity of NAPS was reviewed. The only federally listed aquatic 
species with potential to occur in the Action Area is Dwarf Wedgemussel (A/asmidonta 
heterodon). The only state-listed species with the potential to occur in the Action Area is the 
Green Floater (Lasmigona subviridis). Both of these species are freshwater mussels, however, 
results of a desktop review of prior evaluations and site-specific surveys conducted on Lake 
Anna in 2008 indicate that these species do not occur in Lake Anna. USFWS has documented 
agreement with the conclusion that no federal- or state-listed species occur in the Action Area 
(USFWS 2005). 

5 The two-year entrainment sampling study was conducted during April 2016 - September 2016 (Year 1) and March 
2017 - September 2017 (Year 2), which cover the penod of peak entrainment abundance; therefore, the resulting 
entrainment estimates based on AIF are considered representative of annual total entrainment. 
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1 Introduction 

Section 316{b) was enacted under the 1972 U.S. Environmental Protection Agency (USEPA) 
Clean Water Act (CWA), which also introduced the National Pollutant Discharge Elimination 
System (NPDES) permit program. Certain facilities with NPDES permits are subject to §316(b) 
requirements, which mandate that the location, design, construction and capacity of cooling 
water intake structures (CWIS) reflect best technology available {BTA) for minimizing adverse 
environmental impacts. Water entering a CWIS may contain early life-stage fish and shellfish, 
which are drawn into and through cooling water systems (entrainment), or juvenile or adult fish 
may become trapped against the screens at the opening of an intake structure (impingement). 

On August 15, 2014, the final §316{b) rule (the Rule) for existing facilities was published in the 
Federal Register. The Rule applies to existing facilities that withdraw more than two million 
gallons per day (MGD) from Waters of the United States, use at least 25 percent of that water 
exclusively for cooling purposes, and have an NPDES permit. The Rule became effective on 
October 14, 2014. 

Facilities subject to the Rule are required to develop and submit technical material, identified at 
40 Code of Federal Regulations (CFR) §122.21 (r)(2)-(13), that will be used by the NPDES 
Director (Director) to make a BTA determination for the facility. The actual intake flow (AIF) and 
design intake flow (DIF) at a facility determine which submittals will be required under the Rule. 
As shown in Table 1-1, facilities with an Al F of 125 MGD and less have fewer application 
submittal requirements and will generally be required to select from the impingement 
compliance options contained in the Rule. For such facilities, the Director must still determine 
STA for entrainment on a site-specific basis and the applicant may supply information relevant 
to the Director's decision. Facilities with an AIF in excess of 125 MGD are required, unless 
granted applicable waivers, to address both impingement and entrainment, and provide specific 
entrainment studies which may involve extensive field studies and the analysis of alternative 
methods to reduce entrainment {40 CFR §122.21 (r)(9)-(13)). 

Table 1-1. Facility Flow Attributes and Permit Application Requirements 

Facility and Flow Attributes Permit Application Requirements 
-- ----------- ------------1--- ------------- ----- ---
sting facility with DIF of 2 MGD or less, or less than 25 i Best Professional Judgment of Director 
cent of AIF used for cooling purposes 
-------------- - ----------L---- -------------- ------

~~tj~i5f~~~ with DIF greater than 2 MGD and AIF less :j §122_21 (r)(2)-(S) ; 

U
Existlng facility with DIF greater than 2 MGD and- AIF I- §

122
_
21 

(r)(
2

)-(
13

; - . - -
greater than 125 MGD ------------------- - -- - ________ [ ______________________ --------

The §316(b) compliance schedule under the Rule is dependent on the facility's NPDES permit 
renewal date. Facilities are to submit their §316(b) application material to the Director along with 
their next permit renewal unless that permit renewal application is due prior to July 14, 2018, in 
which case an alternate schedule may be requested. 
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North Anna Power Station (NAPS) is subject to the Rule. After consultation with the USEPA 
(Region 3), the Virginia Department of Environmental Quality (VDEQ) concurred that the NAPS 
cooling system, which includes Lake Anna with a Waste Heat Treatment Facility (WHTF), meets 
the administrative criteria of a closed-cycle recirculating system (CCRS) consistent with the 
definition in 40 CFR §125.92(c)(2). Therefore, NAPS is compliant with the impingement 
mortality reduction requirements contained in the Rule based on BTA Compliance Alternative 1 
(§125.94(c)(1 )), and this is Dominion Energy's chosen method for compliance with impingement 
BTA as specified in 40 CFR §122.21(r)(6). 

NAPS is required to develop and submit each of the 40 CFR §122.21 (r)(2)-(8) reports with its 
next permit renewal, in accordance with the Rule's technical and schedule requirements. While 
VDEQ has the authority to issue waivers relative to any or all of the requirements at 40 CFR 
§122.21(r)(9)-(13) for CCRS facilities with stocked and managed fisheries, such as Lake Anna, 
the agency has denied Dominion Energy's requests for such waivers6

• Consequently, Dominion 
Energy has agreed to develop material required under 40 CFR §122.21 (r)(9), contained herein 
(Section 9), to assist VDEQ in their BTA determination for the facility. 

The following sections of this report provide information under 40 CFR §122.21 (r)(2)-(9) (Table 
1-2), and 40 CFR §122.21 (r)(10)-(13) reports are being developed separately from this report. 
Appendix B provides a checklist summary of the specific requirements under each of the 40 
CFR §122.21 (r)(2)-(9) reports and documents how each is addressed in this report or why it is 
not applicable to NAPS. 

Table 1-2. Summary of 40 CFR §122.21 (r)(2)-(9) Submittal Reports 

Submittal Requirements 
at §122.21 (r) Submittal Descriptions 

r-- --f-- ----r--------------------------------- ----------- --- -----

L(~~ L t~;;r~a~!~ __ .[ Chara~~-rization of the ~ource_ wat~-~dy including intake structu~~ ar_ea of influence. 

E Cooling Water Narrative descnption of the configuration of each CWIS and where 1t 1s located in the 
Intake Structure waterbody and in the water column; includes drawings and narrative descnptlon of 
Data operation; water balance. 

-- -- - --- -- - - - ------ ------
Characterization of blolog1cal community in the vicinity of the intake structure (species 

Source Water or relevant taxa, relative abundance); lrfe history summaries (pnmary periods of 
Basel' reproduction larval recruitment, peak abundance of relevant taxa, seasonal and dally 

81 1 
'~: activities); suscepbb1llty to Impingement and entrainment; must include existing data; 

(4) Cho og,ct . t ldentrflcatlon of missing data and efforts made to identify sources of the data; 
arac enza ,on I h d d d ed . I . fi Id d' d D t reatene an en anger speCJes, any pertinent consu tations or ,e stu ,es, an 

L 'l ata designated critical habitat summary for action area; 1dentrfles fragile fish and shellfish 
___________ [ species_list (<30 percent impingementsurvtVal). _ __ _ ___ __ _ _____________ _ 

6 Refer to Dominion Energy's report "North Anna Power Station as Closed-Cycle Recirculating System with Stocked 
and Managed Fisheries" submrtted on September 9, 2015 and Personal E-mail Correspondence with Virginia 
Department of Environmental Qualrty (see Appendix A). 
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Submittal Requirements 
at §122.21(r) Submittal Descriptions 

G 
/ Narrative description of the operation of the cooling water system and Its relationship to ! 

Cooling Water ( CWIS; proportion of design flow used; water reuse summary; proportion of source l 
System Data ) waterbody Withdrawn (monthly); seasonal operation summary; existing impingement 

·· mortality and entrainment reduction measures; flow/MW efficiency. 

I ---1
~hosen M8'hocici' l Prov;des farnirt,'s proposed approach to meet the lmplngemenl mortality requirement 

I 
Compliance with · (chosen from seven available options); provides detailed study plan for monitoring 

, (5) Impingement compliance, if required by selected compliance option; addresses entrapment where 
1 Mortality Standard required. 
L__ ------ --- ----. --- ---- -- - -- - ---------------------------

8 Entralnment ) Provides a summary of relevant entrainment mortality studies (latent mortality, ) 
Performance i technology efficacy); can be from the facility or elsewhere with justification; studies / 
Studies l should not be more than 10 years old without justification; new studies are not required. i 

~-- r---------- ---------------------- ------- ---
1 I [Provides operational status for each untt; age and capacity utlllzatlons for the past five 
1 I years; upgrades within last 15 years; descnptions of completed, approved, or 

I

I (8) Operational Status scheduled uprates and NRG (Nuclear Regulatory Commission) relicensing status for 

L
. nuclear facilities; decommissioning and replacement of unrts plans; current and future 

I operation as it relates to actual and design intake flow . 
....._____ -------- -- ----------- --- -------- ------------ -- ---

Entrainment 
(9) Characterization 

Study 

ProVJdes complete documentation of the data collection period and frequency of 
entrainment charactenzatlon, and an identification of the organisms sampled to the 
lowest taxon possible; the data collection must be representative of the entrainment at 
each Intake; sufficiently charactenze annual, seasonal, and diel variations in 
entrainment, Including variations related to climate, weather, spawning, feeding, and 
water column migration. Facilities may use historical data that are representative of 
current operation of the facility and condttions at the site with documentation regarding 
the continued relevance of the data. The study must include analysis of the data to 
determine total entrainment and entrainment mortalrty. 
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2 Source Water Physical Data [§122.21 (r)(2)] 

2.1 Description of Source Waterbody [§122.21 (r)(2)(i)] 
NAPS is located on a peninsula on the southwestern shore of Lake Anna in Louisa County, 
Virginia. Make-up water to the NAPS CCRS is obtained from the North Anna River. In 1971, 
Virginia Electric and Power Company (VEPCO) impounded the North Anna River, creating the 
CCRS, which consists of the NAPS cooling system and Lake Anna, a 9,600-acre freshwater 
lake and the 3,400 acre WHTF, specifically for the purpose of constructing a nuclear power 
plant. VEPCO operates NAPS, which has two nuclear power-generating units (Unit 1 and 2). An 
aerial photograph of NAPS and its environs is shown on Figure 2-1. 

2.1.1 Dimensions and Other Physical Characteristics 

Lake Anna is approximately 17 miles long, with an irregular shoreline of more than 200 miles 
(Figure 2-2). The lake has a surface area of 13,000 acres and contains approximately 100 
billion gallons of water. The larger portion of the lake is approximately 9,600 acres and functions 
as a storage impoundment to ensure adequate water for condenser cooling at NAPS. The 
smaller portion of Lake Anna, the WHTF, has an area of approximately 3,400 acres with three 
cooling facilities, separated from the larger portion of the lake by dikes. The first of the WHTF's 
three cooling facilities receives the heated condenser cooling water after its passage through 
the units. The heated water transfers heat to the atmosphere as it moves, via canals, to the 
second and third cooling facilities. The cooled water is discharged from the third cooling facility 
to the larger portion of the lake at a point immediately upstream of the North Anna Dam. 

The lake is managed to target a water level elevation (El.) of 250 feet above mean sea level 
(msl), at which stage it holds approximately 305,000 acre-feet of water, and the maximum (full) 
pool level is El. 265 feet msl. The lake has a maximum depth of approximately 90.0 feet and an 
average depth of 24.9 feet at full pool. In the vicinity of the dikes, the WHTF has an average 
depth of 18.0 feet and a maximum depth of 49.2 feet (VEPCO 1985). 

2.1.2 Temperature and Salinity Regime 

A two-year entrainment study was conducted at NAPS to support entrainment-related 
determinations required by the Rule (HOR 2018). As part of the entrainment study, water 
temperature and specific conductivity were monitored at entrainment sample locations (surface, 
mid-depth, and bottom depths) from April 2016 through September 2016, and from March 2017 
through September 2017 (HOR 2018). The monthly average water temperature and specific 
conductivity collected at NAPS during the entrainment study are presented in Table 2-1. 

During the two-year entrainment sampling study, monthly average water temperature ranged 
from 11.5 degrees Celsius (°C} near the bottom (in March 2017) to 31.7 °c at the surface (in 
July 2016) (HOR 2018). The lowest single temperature reading was 10.2 °C in March 2017, 
while the highest was 34.6 °C in July 2016 (HOR 2018). 
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Source: Google Earth Retrieved 4/13/2018 

Figure 2-1. Aerial Photo of North Anna Power Station and its Environs 

1-)~ 
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Source: Provided by Dominion Energy 

Figure 2-2. Locational Map of North Anna Power Station and Lake Anna including Waste 
Heat Treatment Facility 

In both years (2016-2017) of the entrainment study, water temperature in the vicinity of the 
CWIS exhibited slightly higher thermal stratification in the spring and early summer months 
(April , May, and June) when compared to late summer (July, August, and September). The data 
from the two-year entrainment study at NAPS is consistent with historical water temperature 
data collected in Lake Anna, which indicates that, as typical of lakes in seasonal climates, the 
lake undergoes thermal stratification in the summer (Lake Anna Special Area Plan Committee 
2000). Monthly average specific conductivity data ranged from 66.8 (in April 2017) to 73.1 
microSiemens per centimeter (µSiem) (in April 2016) , which are typical values of a freshwater 
lake. 
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Table 2-1 Monthly Average Water Temperature (°C) and Specific Conductivity (µSiem) 
during Entrainment Sampling Study at North Anna Power Station, 2016-2017 (HDR 2018) 

■ Month 
Water Temperature (··c) Specific Conductivity (µS /cm) 

►1tHFMWl1'iffll!f¥ill■=ffllM11■►1flNMWl&@f f¥ilN 
J April 

'I May ! 
Q.7 :I 18.2 I . 17.0 ;I 73.1 "I 
I 20.4 11 19.9 !I 19.0 11 72.4 !I 

·2016 :1 June 

I July I 
I 27.5 '.I 27.2 :I 26.6 I 72.8 I 
I 31.7 !I 31.1 !I 30.4 II 70.8 ll 

I August I 30.1 I 30.0 .I 29.9 'I 71.9 I 
·1 September ! I 29.0 !I 28.7 ] I 28.7 !I 70.5 ii 
jl March 

I April· l 
I 12.9 ·1 12.7 I 11.5 .I 68.1 ·I 
I 18.0 ii 17.7 ;i 17.3 H 67.4 !I 

I May I 22.6 :I 22.2 :I 21.6 ·I 70.7 -I 
2017 I June t I 28.7 !I 28.0 ll 26.6 ll 71.6, \I 

I July 
I [ 30.5 I 30.4 I 30.2 ,J72.5 I 

I August l I 29.6 ll 29,6 !I 29.4 !I 70.6 II 
I September , I 26.7 I 26.6 I 26.3 ··1 68.8 :1 

2.2 Characterization of Source Waterbody 
[§122.21 (r)(2)(ii)] 

2.2.1 Hydrology 

72.9 I 
72.4 u 
72.9 I 
70.7 ii 
72.1 :1 

70.4 II 
68.2 I 
67.4 ll I 

70.6 I 
71.6 · !I 
72.6 I 
70.7 !I 
68.6 I 

72.9 

72.3 

72.9 

70.5 

72.6 

70.5 

67.9 _____, 

66.8 

70.5 

71.5 

72.5 

70.6 

68.7 

The 70-mile long North Anna River rises in the eastern slopes of the Southwest Mountains in 
the Appalachian Range near Gordonsville in Orange County, Virginia, and flows along a 
southeasterly course to its confluence with the South Anna River five miles northeast of 
Ashland, Virginia, where the Pamunkey River is formed. The Pamunkey continues on a general 
southeasterly course to West Point, Virginia, where it is joined by the Mattaponi River to form 
the York River. The York River flows into the Chesapeake Bay about 15 miles north of 
Hampton, Virginia. 

The North Anna River drains a watershed area of 343 square miles above the North Anna Dam, 
which is located about 4 miles north of Bumpass, Virginia, and about 0.5 mile upstream of 
Virginia Route 601. The nearest stream-gaging station on the North Anna River is about 0.5 
mile downstream from the dam at Partlow, VA (U.S. Geological Survey [USGS] 01670400 North 
Anna River near Partlow, VA) with a drainage area of 342 square miles. Records have been 
maintained at this gaging station since October 1978 (USGS 2018). The annual discharge of the 
river is 264.8 cubic feet per second (cfs) (USGS 2018) based on the annual mean flow from 
water year 1979 to 2017 at the gage (USGS 01670400), which is used as a surrogate flow gage 
to measure discharge from the dam. 

While Lake Anna was constructed for power station cooling purposes, it also provides the 
additional multipurpose benefits of low stream flow augmentation, flood control, and recreation. 
The normal pool level of El. 250 feet msl is maintained most of the time, and a minimum release 
of 40 cfs from the North Anna Dam at all times is required except during drought conditions, 

I 
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according to Lake Level Management and Lake Anna Dam Flow Release Conditions pursuant 
to Virginia Pollutant Discharge Elimination System (VP DES) Permit (VA0052451 ). During 
drought conditions when the level in Lake Anna reaches El. 248 feet msl , releases are reduced 
in increments of 5 cfs over sequential 72-hour periods down to 20 cfs. A flood surcharge of 15 
feet above the normal pool level is provided for flood peak reduction (NRC 2016a). Lake Anna 
holds 305,000 acre-feet of water at the mean water level of El. 250 feet msl and the total volume 
is 550,000 acre-feet at El. 265 feet msl. 

2.2.2 Geomorphology 

NAPS is situated in the York River watershed (see Figure 2-3) , which lies within the central 
portion of the Piedmont Physiographic Province, with the Blue Ridge Province about 40 miles to 
the west and the Coastal Plain Province about 15 miles to the east. The Piedmont terrain is 
characterized by gently sloping upland areas and broad, relatively shallow valleys. Bedrock 
within the Piedmont is metasedimentary and metavolcanic and consists of granites, gneisses, 
and schists. The bedrock typically is deeply weathered into a saprolite mantle of up to 100 feet 
thick in areas (NRC 2016a). 

/ ;;--... 1 = -.... J N + 

Source: VDEQ 2016 

Figure 2-3. Location of North Anna Power Station within the York River Watershed 

2.2.3 Determination of Area of Influence 

Reference to the "area of influence" (AOI) of a CWIS appears in three of the §122.21 (r) sections 
of the Clean Water Act §316(b) Rule for existing facilities7

: 

7 http://www.gpo.gov/fdsys/pkq/FR-2014-08-15/pdf/2014-12164.pdf (Accessed 5/15/2015) 
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• §122.21(r)(2) Source Water Physical Data requires information on "the methods used to 
conduct any physical studies to determine the intake's area of Influence in the 
waterbody and the results of such studies. D 

• §122.21(r)(4) Source Water Baseline Biological Characterization Data says: "The study 
area should include, at a minimum, the area of Influence of the cooling water intake 
structure." 

• §122.21(r)(11) Benefits Valuation Study says: "The study would also include discussion 
of reqent mitigation efforts already completed and how these have affected fish 
abundance and ecosystem viability in the intake structure's area of /nf/uence.D 

Although the Rule does not provide a definition of AOI, the §316(b) Phase I Rule for new 
facilities states that: 

'The area of influence is the portion of water subject to the forces of the intake structure 
such that a particle within the area is likely to be pulled into the intake structure." 

While neither a formal definition of the AOI nor guidance for its estimation is provided within the 
Rule, AOI, for purposes of this report, is that area of the source waterbody from which 
organisms are potentially drawn into the intake structure and either entrained or impinged. 

Impingement AOI 

As a compliance option for impingement reduction, the Rule offers an intake through-screen 
velocity of 0.5 feet per second (fps)8 or less based on the assumption that at velocities below 
this threshold most impingeable sized organisms can avoid impingement. Based on this 
assumption, a conservative definition of AOl 9 for impingement is the area encompassed by the 
0.5 fps velocity contour at the CWIS. At this boundary and beyond it, the potential for 
impingement is approximately zero; within this boundary, the potential for impingement 
increases with increasing proximity to the intake. However, because juvenile and adult fish have 
differing swimming abilities and differing preferred habitats including those that involve velocities 
above 0.5 fps (Leonard and Orth 1988), the area contained by the 0.5 fps velocity threshold is 
not an area of direct impact. 

Because the CWIS is located at the end of a cove just north of the station on the southwestern 
shore of Lake Anna (see Figure 2-1 ), an arc angle of 90° limited by the shorelines is used to 
calculate the radius of the impingement AOI (RAoi) from the continuity equation: 

0 1 = 0.5 x TT x RAol x d x V ............................... : .......................................... Eq. 1 

where, 0 1 = Intake Flow 
RA01 = Radius of Area of Influence 
d = Water depth at RA01 

8 As per §316(b) Rule, the design through-screen velocity less than 0.5 fps meets the impingement mortality 
reduction standard through Compliance Alternative 2 (§125 94(c)(2)). 

9 This approach, In fact, was proposed to Ohio EPA (OEPA) by Dayton Power & Light (DPL) In their Proposal for 
Information Collection (PIC) for their Stuart Generating Station on the Ohio River. Their approach was accepted by 
OEPA and also recommended as a model for other facilities on the Ohio River (EPRI 2007). 
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V = Threshold velocity (i.e., 0.5 fps for impingement AOI) 

Rearranging terms in equation 1 gives: 

RAo1 = 01 /(0.5 x TT x d x V) ......................................................................... Eq. 2 

Entrainment AOI 

The threshold velocity for entrainment should reflect the velocities induced by the intake that are 
greater than ambient velocities, such that plankton may be drawn into the intake rather than 
transported away in the ambient flow. Conservative threshold values can be developed for river 
and tidal river systems by basing them on minimum natural conditions found in a lake or at slack 
tide in a tidal system. Using the assumption that the wind induced surface drift velocities are 
typically 2 to 3 percent of the average wind speed (Wiegel 1964), the surface drift velocity would 
be 0.2 fps to 0.5 fps under conditions of a gentle breeze (average wind speed of 8-12 miles per 
hour). The mean ambient velocity (i.e., velocity averaged over the water column) is less than the 
surface drift velocity (typically 40 to 60 percent of the surface drift} although the relationship may 
depend on the speed and duration of the wind and water depth. Hence, at a location where the 
intake induced velocity is less than 0.1 fps to 0.3 fps, the ambient wind-induced currents likely 
will dominate the flow patterns and the "hydraulic influence" of the intake will no longer be 
significant (Golder Associates 2005). As a result, in the analysis that follows the entrainment 
AOI will be delineated by both the 0.1 and 0.3 fps velocity contours induced by the CWIS. 

These threshold values are consistent with those used in other AOI studies. For example, the 
Electric Power Research Institute (EPRI) used threshold velocities of 1.0, 0.5 and 0.1 fps in their 
desktop analysis in "Cooling Water Intake Structure Area-of-Influence Evaluations for Ohio 
River Ecological Research Program Facilities" (EPR1 2007), and Golder Associates (2005) used 
0.1 and 0.3 fps in their desktop analysis of AOI for the Crystal River Energy Complex. 

For an organism to become entrained, it must enter the entrainment AOI of a CWIS. Physical 
and temporal factors that influence the entrainment AOI of a CWIS include the (EPRI 2004): 

a) speed, direction, and distribution of flow in the waters that surround the CWIS; 
b) bathymetry of the waters that surround the CWIS; 
c) intake flow rate and variability of flow to the intake; and 
d) design of the intake. 

Similar to impingement AOI, the radius of the entrainment AOI (RAoi) is calculated using an arc 
angle of 90° in the same equation (Eq. 2) used for the impingement AOI, but with the 

entrainment threshold velocities values of 0.1 and 0.3 fps. 

Results 

At NAPS, the design flow is 2,749.3 MGD and the extreme low water depth at the intake is 25.7 
feet (refer to Figure 3-3 in Section 3.1 ) .. Based on the impingement AOI threshold velocity of 0.5 
fps, the calculated radius of the impingement AOI is 211 feet. The calculated radii of the 
entrainment AOI are 351 feet and 1,054 feet for 0.3 fps and 0.1 fps threshold velocities, 
respectively. 

The above analysis provides conservative estimates of the AOI (i.e., they err on the side of 
overestimating the size of the AOI) that can be used to support the specific requirements in the 
Rule. These AOI estimates should not be interpreted as the area of direct impact or the area in 
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which organisms have a high probability of being withdrawn by the intake because actual 
entrainment and impingement at the facility will be the product of physical and biological factors 
that vary over space, time and species. 

Based on the consistent approach used at other stations, the NAPS AOls for impingement and 
entrainment were conservatively calculated as follows: 

• AOI for impingement was calculated based on a threshold velocity of 0.5 fps and can be 
conservatively represented as a quarter circle area with a radius of 211 feet originating 
at the center of the intake structure. 

• AOI for entrainment was calculated based on velocity thresholds of 0.1 fps and 0.3 fps. 
At locations where the intake-induced velocity is less than 0.1 fps to 0.3 fps, the ambient 
wind-induced currents likely will determine the flow patterns and, thus, the movement of 
the non-motile and limited mobility life stages (e.g., eggs and larvae). Under these 
assumptions, the overall AOI for entrainment is represented as a quarter circle area 
ranging from: 

► 351-foot radius originating at the center of the intake structure using a velocity 
threshold of 0.3 fps; 

► 1,054-foot radius originating at the center of the intake structure using a velocity 
threshold of 0.1 fps. 

2.3 Locational Maps [§122.21 (r)(2)(ii'i)] 
Figure 2-1 presents an aerial photo of NAPS and its environs in Section 2.1. Figure 2-4 presents 
the locational map (USGS topographic map) of the area in the vicinity of the NAPS. 
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Figure 2-4. Topographic Map of Area near North Anna Power Station 
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3 Cooling Water Intake Structure Data 
[§122.21 (r)(3)] 

3.1 Description of CWIS Configuration [§122.21 (r)(3)(i)] 
NAPS withdraws its circulating water, which is used to cool the main condenser, from Lake 
Anna on the north side of the station and after passing through the condenser, water is 
discharged into the WHTF to dissipate heat before returning to the reservoir. 

Cooling water for both units is withdrawn through two screenwells (one per nuclear unit) in a 
single CWIS, which is an eight-bay reinforced-concrete structure, located at the end of a cove 
just north of the station on the southwestern shore of Lake Anna (Figure 3-1). Figures 3-2 and 
3-3 present plan and section views of the cooling water intake structure, respectively. Each 
screenwell consists of four 20-foot-wide intake bays and is equipped with four traveling water 
screens {lWS) (Figure 3-2). Each intake bay comprises a steel trash rack (0.5-inch-wide by 3.5-
inch-thlck vertlcal bars placed 4 inches on center), a traveling water screen, and a circulating 
water pump. The steel trash racks extend across the length of the CWIS to prevent large debris 
from damaging the TWS. There is a curtain wall behind the trash racks and the bottom El. of the 
curtain wall is 244.5 feet msl. The trash rack is serviced by a movable rake, and debris cleaned 
from the screens is sluiced to a common debris trough and collected in a large steel basket 
located on the east side of the CWIS; debris is not returned to Lake Anna. Each TWS, located 
approximately 16 feet downstream from each trash rack, is 14 feet wide and constructed with 
16-gauge wire providing a vertically aligned, 1/8-inch by 1/2-inch screen mesh size. The invert 
El. of the TWS is 221.0 feet msl. 

Eight circulating water pumps (four pumps per unit) supply cooling water drawn from Lake 
Anna. Each pump capacity is 238,200 gallons per minute (gpm) (I.e., 343.0 MGD) and the 
maximum design capacity for eight circulating water pumps is 2,744.1 MGD. The CWIS also 
contains service water pumps: two screenwash pumps, each rated at 910 gpm for each unit, 
and two auxiliary service water pumps {Table 3-1 ). There are two independent sources of 
service water for NAPS Units 1 and 2: Lake Anna and the Service Water Reservoir. Service 
water is used as cooling water for heat exchangers that remove heat from the component 
cooling system, the recirculation spray subsystem, and other station applications such as main 
control room air-conditioning condensers, charging pump lubricating-oil and instrument air 
compressors. In addition, service water is provided as a backup supply to the steam generator 
feed system, the fuel pit coolers, and the recirculation air cooling coils (NRC 2016a). Either 
screenwash pumps or auxiliary service water pumps can also provide make-up water to the 
Service Water Reservoir which stores enough service water to guarantee 30 days of operation 
without makeup should the normal make-up pumps become nonfunctional. 

The total maximum design flow at NAPS is 2749.3 MGD including service water pumps. 
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Table 3-1. North Anna Power Station Cooling Water Intake Pump Characteristics -- Purpose # of Pumps Pump Capacity Design Flow per Unit 
--- -,------ -- -1·--- ---------□ -----

' Circulating Water I 4 ; 343.0 MGD (238,200 gpm) (~:;~~ ~~~) 
1 - ____ L _______ L_ ______ ------ ---------

: Service Water ·:1 2 :I 1.3 MGD (910 gpm) ; 2.6 MGD (1,820 gpm) ! 

□Eculating Water_ [ __ ~ 4 - -= ~ l 343.0 MGD (238,200_ gpm) - , _ (~:;~~ ~~~) =-. 
Service Water :I 2 :;I 1.3 MGD (910 gpm) ; 2.6 MGD (1,820 gpm) ~ 

l Maxlm~m Design Intake Flow ________ -~-- ___ [i!~?~~{~~~~)-~ 
The circulating water pumps discharge to the common concrete intake tunnel, which conveys 
the circulating water to the station area, from which four buried steel pipes convey the water to 
the condensers. Steel pipes convey discharge water to a common concrete discharge tunnel, 
which terminates at a seal pit located at the entrance to the WHTF (NRC 2016a). A single 
discharge canal is located 200 feet south of the CWIS; the 3,600-foot long canal discharges into 
the first of three waste heat treatment facilities in series, which disperse heat before the water is 
returned to Lake Anna (Figure 3-1). 

3.2 Latitude and Longitude of CWIS [§122.21 (r)(3)(ii)] 

The latitude and longitude (in degrees, minutes, and seconds) of NAPS cooling water intake 
structure are: 

~~~~~~=~: l)~~-f-~~:~~~--~~ ~: 
I Longitude ii 77° 47' 26.54" W \ 

3.3 Description of CWIS Operation [§122.21 (r)(3)(iii)] 
NAPS and its CWIS are intended for year-round, 24 hours/day operation, with the exception of 
down time for refueling outages. During refueling outages, intake flow is reduced but the intake 
structure is utilized to some degree at all times, particularly for safety related systems. 
Circulating water pump operation is seasonally variable in response to generation demand and 
maintenance activities. Unit refueling outages are generally scheduled for the winter, late fall, 
and/or early spring months. 

The number of circulating water pumps operating at a given time can vary. At times, mainly 
during late fall, winter, and early spring (Fall Operation), cooling water circulation at NAPS can 
be accomplished with two or three pumps, rather than all four pumps for each unit. From early 
summer (Spring Operation), a minimum of three circulating water pumps per unit is required. 
Under either (i.e., Fall or Spring Operation) case, circulating water pumps could be throttled 
back gradually up to about 50 percent using motor operated valves based on condenser 
pressures and lake temperature according to operation guidelines. The service water pumps 
(auxiliary service water pumps and screenwash pumps) are also located within the CWIS and 
downstream of the TWS. 
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3.4 Description of Intake Flows [§122.21 (r)(3)(iv)] 
The monthly average flows from 2015 to 2017 are considered AIF, which is defined by the Rule 
as the average volume of water withdrawn on an annual basis by the CWIS over the previous 
three years for station permits that expire before October 14, 2019. Tables 3-2 and 3-3 present 
the daily actual withdrawal (two units combined) from the circulating water pumps and monthly 
average daily withdrawal by unit from 2015 through 2017, respectively. 

Table 3-2. Unit-combined Total Daily Withdrawal (MGD) of North Anna Power Station from 
Lake Anna in 2015-2017 

Year 
Month 

I 2015 201·6 2017 
2015-2017 Average 

[January ______ [ _______ 1,348.5 ~-- _ 1,386.4 C 1,328.6 [ 1,354.5 

I February 11 1,323.6 ·,I 1,339.9 ~I 1,339.91( 1,334.5 ; 
[March. ___ -- -1------·s80.o-1 _. _____ - __ 833.5. [ ___ . __ 1,sso.2 ~ __ 1,187.9 

I April ii 1,585.3 ~1 1,559.0 ;I 2,027.5 /I 1,723.9 ; 

c~.§1}'. _______ : · . - ~'.227.5_L ____ --2.220.6 c _____ 2.~c 2,222.3 

I June '.I 2,304.8 ;I 2,245.1 ll 2,337.4 !I 2,295.8) 

~uly ~~-=-~----= ,- ---~ ·- 2,344.2 [~~--=~-2,281.2 l~ · 2,355.6 _ I 2,327.0 

I August ) I 2,321.8 ; I 2,246.7 j I 2,344.1 l I 2,304.2 l 
Ls~~~---T ____ · ·- s341~ C _______ _:12_~t2._[ 1,564.8 .c---1,822.1--

1 October ·'.I 2,227.5 !I 1,732.6 \1 2,095.0 ~I 2,018.4 l 

[ N·ovember · [ · -- "T992.3 ~ L~ ~-~~- 2~103~( [ ==--=---2,108-:0- [_ 2,034.4-

1 December jl 1,726.8 ;I 1,371.8 ;J 1,511.2 ll 1,536.6 i 
~Annua1Avera9j"- [--- --·-1·,an.o-·[· __ .. ___ 1,140:C>- l. _ -1,92a.4 ·[ _____ 1,046.0 _ 

Table 3-3. North Anna Power Station Monthly Average Daily Withdrawal (MGD) by Unit 
from Lake Anna in 2015-2017 

I · Unit 
Month 

Unit 1 (MGD) Unit2 (MGD) 
Total (MGD) 

r. January~=-~~--- l-=~~~=~--=--~-~=~~--~ 696.o f" --~=-==---- 658.4 { __ _:- ·-· 1,354.5 ;==========. I February ;I 683.8 ·:I 650.7 ll~ ----------==c1 __ ,334~.5___.! 
~~h~-~-- [- .. 622.9 1 . 565.0 c=. 1,187.9' ;==========. 
I April ,!I 880.4 (/ 843.6 ii 1,723.9 j :=========-:c [May· __ ·- 1------------1;100.4·1· __ · __ -· __ 1,121.9 :=[ =====2:::::;:,2=22==.3=' 

JJune ;I 1,141.2![ 1,154.6jl 2·,295.8j 
::===--===-===--==== 

[_July-· · · _[- ____ · ---···- _ 1,172.9"[~ ______ -- 1,154.0-;::;;:I =====2=,3=27=.o=; 

I August ~I 1,162.9 !I 1,141.3 H 2,304.2 j 
[S-epte-mber -=~[_~~==--- ------~_-9-1213-[ ~---····- ·---· 909~ ::======1,=82=2=.1~---, 

;=.::;======;:::;=:; I October : I , 945.6 ,;i 1,072.7 (I 2,018.4 I 
[.~~~~~~-- ~ L ----- _ -_--- ___ ~o.4 r- - - --- - 1,044.o ~r:=~======2.=034=.4= 

I December '.I '789.4:I 747.2/-l _____ 1_,5_36_.6_j 
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In addition to circulating water withdrawal, NAPS withdraws service water for the use of cooling 
water for other plant equipment, screen wash and make-up water to the Service Water 
Reservoir evaporation and blowdown; however, the service water flow (estimated to be 0.016 
percent of circulating water flows based on 2016-2017 plant operation) is insignificant so it was 
not included in the intake flows described in this section. 

Figure 3-4 presents the average of monthly circulating water flows from 2015 to 2017 with 
monthly minimum and maximum flows in vertical bars. As shown on Figure 3-4, the water 
withdrawal during the summer (May to August) is higher than the rest of the year, and flows 
during early spring and late fall months are highly variable because of the typical unit refueling 
outage schedule. Figure 3-5 presents the water balance diagram for NAPS. 
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1,000 --------------- ------------------------------------------------------------------------

500 ----------------------------------------------------------------------------------------

o~----------------------------~ 
1 2 3 4 5 6 7 8 9 10 11 12 

Month 

Note: Vertical bars represent daily maximum and minimum. 

Figure 3-4. Seasonal Variation of North Anna Power Station Cooling Water Intake Flows 
Based on 2015-2017 Operation 
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3.5 Engineering Drawings of CWIS [§122.21 (r)(3)(v)] 
The engineering drawings of NAPS CWIS showing plan and section views of eight intake bays 
with locations of trash racks, traveling screens, circulating/service water pumps and cooling 
water intake tunnel are provided in Appendix C. The following drawings are in the order of 
increasing details from Sheet 1 to Sheet 5: 

• Drawing No. 11715-FC-9A-5: North Anna Power Station Intake Structure Outline Sheet 1 
• Drawing No. 11715-FC-98-5: North Anna Power Station Intake Structure Outline Sheet 2 
• Drawing No. 11715-FC-9C-15: North Anna Power Station Intake Structure Outline Sheet 3 
• Drawing No. 11715-FC-9D-7: North Anna Power Station Intake Structure Outline Sheet 4 
• Drawing No. 11715-FC-9E-7: North Anna Power Station Intake Structure Outline Sheet 5 

Dorrnrnon I 24 



§316(b) Submittal Requirements: §122 21 (r)(2)-(9} Reports 
North Anna Power Station 

4 Source Water Baseline Biological 
Characterization Data [§122.21 (r)(4)] 

4.1 List of Unavailable Biological Data [§122.21 {r){4){i)] 
The data needed to prepare 40 CFR §122.21(r)(4) are available. 

4.2 List of Species and Relative Abundance in the vicinity 
of CWIS [§122.21 {r){4){ii)] 

Table 4-1 presents a master species list for entrainment, impingement, and ambient fish studies 
conducted intermittently at or near NAPS in chronological order between the years 1978 and 
2016. Lake Anna was developed as a cooling water reservoir in the 1970s and operations at 
NAPS began with Unit 1 in 1978, followed by the addition of Unit 2 in 1980. The results from the 
individual studies are discussed in detail in the following sections organized by study type; 
historical entrainment studies, historical impingement studies, historical ambient finfish 
sampling, recent ambient finfish sampling, and recent entrainment studies. 

While recognizing that each study differed in scope anct objectives, some general trends are 
evident. The fish species that appear relatively consistently as the most dominant species over 
the various studies consist of Gizzard Shad (Dorosoma cepedianum), White Perch (Marone 
ameriana), Bluegill (Lepomis macrochirus), and Black Crappie (Pomoxis nigromaculatus). 
Additional species that were commonly collected throughout most studies include Yellow Perch 
(Perea flavescens), Blueback Herring (Alosa aestivalis), Channel Catfish (/ctalurus punctatus), 
and Largemouth Bass (Micropterus sa/moides). 

4.2.1 Historical Entrainment Studies 

Virginia Electric Power Company (VEPCO) conducted entrainment sampling at NAPS from 
March through July of each year from 1978 to 1983. During this period, samples were collected 
at 0600, 1200, 1800, and 2400 hours over one day each week. Samples were collected at the 
surface, mid-depth, and bottom by placing paired conical nets with 505-micron (µm) mesh in 
front of a predetemiined intake forebay (VEPCO 1985). 

Table 4-2 presents the annual total collected and percent composition of organisms collected 
during the entrainment studies (VEPCO 1985). A total of 7,908 fish larvae (the only life stage 
reported) were collected from 1978-1983 (Table 4-2). The most abundant entrained larvae over 
all years were Gizzard Shad (65.7%) followed by White Perch (15.0%), Sunfish species 
(Lepomis spp.; 13.4%), Yellow Perch (4.9%) and Black Crappie (1.0%). Channel Catfish and 
Largemouth Bass were each represented by a single collected individual. Sunfish species were 
considered to represent several possible Lepomis species. More Sunfish Species and Yellow 
Perch larvae were collected in the first year (1978) than in subsequent years. Gizzard Shad, 
however, were collected in relatively greater numbers in 1979 and 1981. White Perch numbers 
generally increased over the study period. Black Crappie numbers are considered too low for 
any meaningful comparisons. 
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Table 4-1. Master Species List for Fish Taxa Collected During Impingement, Entrainment, and Ambient Studies 
Conducted at North Anna Power Station 

Common Name Scientific Name 
1978-1983 

Entrainment 
(VEPCO 1985) 

I 

1978-1983 
Impingement 
(VEPCO 1985) 

1984-1985 
Ambient 

lchthyoplankton 
(VEPCO 1986) 

2005-2006 
Impingement 

(EA 2007) 

1981-2005 
Ambient Fish 

(Dominion 
2005a) 

2016-2017 
Entrainment 
(HDR 2018) 

I 

2016 Ambient 
Fish (Dominion 

2017) 
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Common Name 
I 

: -Easfo_m_ -
Mudminnow 

Scientific Name 

:, Umbra pygmaea 

1978-1983 
Entrainment 

(VEPCO 1985) 

,, 

1978-1983 
Impingement 
(VEPCO 1985) 
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1984-1985 
Ambient 

lchthyoplankton 
(VEPCO 1986) 

2005-2006 
Impingement 

(EA 2007) 

1981-2005 
Ambient Fish 

(Dominion 
2005a) 

2016-2017 
Entrainment 
(HDR 2018) 

2016 Ambient 
Fish (Dominion 
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Common Name Scientific Name 
1978-1983 

Entrainment 
(VEPCO 1985) 

1978-1983 
Impingement 
(VEPCO 1985) 

1984-1985 
Ambient 

lchthyoplankton 
(VEPCO 1986) 

2005-2006 
Impingement 

(EA 2007) 

1981-2005 
Ambient Fish 

(Dominion 
2005a) 

2016-2017 
Entrainment 
(HDR 2018) 

2016 Ambient 
Fish (Dominion 

2017) 

Dominion I 28 



§316(b) Submittal Requirements: § 122 21 (r)(2)-(9) Reports 
North Anna Power Station 

Table 4-2. Annual Total and Percent Composition of Fish Larvae Collected in Entrainment Samples at North Anna Power 
Station from 1978-1983 (VEPCO 1985) 

-1978 1979 1980 1981 
Species 

1982 1983 Total 
Collected 
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With the exception of 1978, the changes in total numbers entrained from year to year are 
generally reflected in the numbers of Gizzard Shad, Sunfish species and White Perch collected. 
The percentage of the total larvae collected represented by Gizzard Shad had remained high 
and stable for each year, whereas the percentage of White Perch increased each year. 

No fish eggs were collected during the sample years 1978-1983, and the presence of juveniles 
was not reported. Most species of reproducing fish in Lake Anna produced demersal, adhesive 
eggs which significantly reduced potential entrainment (VEPCO 1985). 

4.2.2 Historical Impingement Studies 

Impingement studies were conducted at NAPS for a period of five years and nine months, April 
1978 through December 1983 on a four-week cycle (VEPCO 1985). The sampling schedule for 
the first three weeks of a four-week cycle consisted of two 24-hour samples per week collected 
on non-consecutive days. During the fourth week, a composite sample was taken consisting of 
12 continuous two-hour samples. For each sample collection, each screen was washed for 1 O 

minutes and the fish were washed into a catch basket at the end of the debris sluiceway and 
were removed and transported to the laboratory. A total "Of 34 species of fish wrthin 13 families 
was collected throughout the study period (Table 4-1), with the most commonly impinged fish 
(all years combined) consisting of Gizzard Shad (61 .4%), followed by Yellow Perch (15.8%), 
Black Crappie (15.7%), Bluegill (3.9%), White Perch (1.4%), and Striped Bass (Marone saxatilis; 
1.0%). Combined, these species accounted for 99.2 percent of all impinged fish. All remaining 
species each comprised less than 1 percent of the total collection. 

Impingement sampling at NAPS was also conducted from June 2005 through May 2006 (EA 
2007). Sampling events occurred twice per month for 12 months and 10-minute screen-wash 
samples were collected each hour during a 24-hr sample period. Samples were collected in a 
single ne~, consisting of ¼-inch mesh, downstream of all traveling screens in the screen-wash 
trough. The master species list for the fish collection resulting from this impingement study is 
presented in Table 4-1. A total of 1,386 fish, representing 18 species (distinct taxa10

) were 
collected from the NAPS traveling screens. Bluegill, Threadfin Shad (Dorosoma petenense), 
Gizzard Shad, and Blueback Herring collectively comprised 83.8 percent of the impingement 
total (EA 2007). 

4.2.3 Historical Ambient Fish Sampling 

The fish community of Lake Anna has been monitored since it was created; information on the 
fish community in the vicinity of NAPS is available from studies conducted in 1984-1985 
(VEPCO 1986), and by a summary of annual monitoring provided by Dominion for the period 

10 
When counting the number of distinct taxa collected, general taxonomic designations at the genus, farrnly, and higher taxonomic 

levels were dropped If there was one, valid lower-level designation for that group. For example, because Lepomts spp. and 
Lepomts macrochtros were ldentlf1ed In the collections, L8pomts spp. was not counted In the total number of distinct taxa 
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1981 to 2005 (Dominion 2005b). Results of the most recent annual monitoring (Dominion 
Energy 2017) is discussed in 4.2.1.4. 

lchthyoplankton sampling was conducted on a bi-weekly basis at six locations in Lake Anna 
source waters from 1984 to 1985 using a side-towed plankton net (VEPCO 1986). Species 
collected are listed in Table 4-1. The egg and larval presence follows the spawning patterns of 
each individual species and is consistent between 1984 and 1985 (Jenkins and Burkhead 
1994). Yellow Perch eggs and larvae were first to appear in both collection years, generally in 
early April, when water temperatures approached 12°c. White Perch eggs and larva appeared 
in April when the temperature approached 14°C and peaked in numbers by mid-May. Both 
White and Yellow Perch typically spawn in the spring. Gizzard Shad eggs and larvae generally 
were first collected in late April to early May at water temperatures between 14°C and 18°C and 
peaked in numbers in mid-May to early June. Gizzard Shad typically spawn in late spring/early 
summer. Sunfish eggs and larvae were the last group to occur in samples (May-June) and were 
first collected when water temperatures rose to 19°C. Both Gizzard Shad and Sunfish were 
collected in relatively fewer numbers in July. The most commonly caught sunfish, Bluegill, 
typically spawn during early summer. 

A review of Lake Anna adult and juvenile fish community data for the period 1981 to 2005 
(Dominion 2005b) is summarized as follows. Results of electrofishing and gill net sampling on 
Lake Anna concluded that a stable assemblage of fishes inhabited the lake. During the 25-year 
period from 1981 to 2005, seven species showed an increase in abundance, including Bluegill, 
Redear Sunfish (Lepomis micro/ophus), Redbreast Sunfish (Lepomis auritus), Largemouth 
Bass, Channel Catfish, White Catfish (Jcta/urus catus), and Striped Bass (Morone saxatilis). 
Gizzard Shad and Black Crappie were the only two species showing decreasing abundances. 
The 30 species captured from ambient gill net samples and 31 species captured from ambient 
electrofishing samples throughout Lake Anna totaled 36 distinct species. The comprehensive 
list of species is provided in Table 4-1. The most abundant species and relative abundance 
(percent composition) for the 1981 to 2005 period based on gill net sampling consisted of 
Gizzard Shad (31.3%), White Perch (14.0%), Black Crappie (12.5%), Channel Catfish (9.6%), 
Threadfin Shad (Dorosoma petenense; 8.8%), Striped Bass (7.5%), and White Catfish (4.9%). 
Based on the electrofishing sampling, the most abundant species was Bluegill (75.5%). 
Additional species accounting for more than one percent of the collection each consist of 
Largemouth Bass (4.5%), Redbreast Sunfish (4.3%), Black Crappie (3.6%), Redear Sunfish 
(3.2%), Warmouth (Lepomis gu/osus-, 2.7%), and Green Sunfish (Lepomis cyanel/us; 1.2%). 

4.2.4 Recent Ambient Fish Sampling 

The fish community in Lake Anna is monitored annually using consistent methodologies of 
electrofishing and gill netting. The most recent data available at the time of this report are for 
2016 (Dominion 2017). 

Consistent with past monitoring efforts, surveys were conducted quarterly in March, May, 
August, and November. Gill netting efforts resulted in the collection of 361 fish represented by 
17 species and two hybrids in 7 families. The dominant species were Channel Catfish (40%), 
Gizzard Shad (26%), White Perch (12%), Largemouth Bass (6%), and Common Carp (Cyprinus 
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carpia, 4%). Combined, these species accounted for 88 percent of the number of fish collected. 
Long-tenn monitoring data (1996 to 2016) indicate Channel Catfish, Striped Bass and White 
Perch catch rates have been increasing in the lake. The Striped Bass population in Lake Anna 
is maintained through a stocking program, which has been supplemented with hybrid White 
Bass/ Striped Bass since 2014. Channel Catfish and White Perch reproduce naturally in the 
Lake, as do Gizzard Shad and Threadfin Shad which show high annual variability. 

Electrofishing sampling in 2016 resulted in the collection of 23 species of fish representing 7 
families (Dominion 2017). The most abundant species collected was Bluegill (66%), followed 
distantly by Gizzard Shad (6%), Largemouth Bass (5%), Redbreast Sunfish (5%), Green 
Sunfish (4%), and White Perch (4%). Together these five species represented 90 percent of the 
total electrofishing catch by number. Based on the electrofishing monitoring data over the past 
25 years, the catch rates of Green Sunfish, Bluegill, and Redbreast Sunfish have been highly 
variable while Largemouth Bass and Gizzard Shad catch rates have been more consistent. The 
full species list for the combined electrofishing and gill netting monitoring in 2016 is provided in 
Table 4-1. 

4.2.5 Recent Entrainment Studies 

A two-year entrainment study was conducted at NAPS from April through September 2016 and 
March through September 2017 (HOR 2018). Pumped entrainment samples were collected from 
intake piping installed along the front of the trash racks from near-surface, mid-water, and near
bottom depths and filtered through 335-µm mesh hoop plankton nets. Each sampling event 
lasted 24 hours subdivided into four, 6-hour subsampling periods. Sample duration was 
approximately 100 minutes (min) per depth per 6-hour sample (or the time required to sample 
1.00 m3 per depth per 6-hour sample). 

During the first year of sampling, and excluding non-viable eggs (NVE; i.e. unfertilized or 
dead/decaying eggs), a total of 522 finfish were collected distributed among 12 distinct taxa. 
The total number of organisms collected during the second year of sampling was 760 finfish 
distributed among 1 O distinct taxa. Table 9-4 (refer to Section 9.2.1) presents a list of all taxa 
and life stages collected each year of study. In general, the species lists were consistent during 
the two years of sampling with minor differences associated primarily with the variation that 
occurs when species are collected in small numbers (HOR 2018). Post yolk sac larvae 
dominated the entrainment sample collections, accounting for 83 percent of Year 1 total and 96 
percent of the Year 2 total. Herrings and Shad (Clupeidae; 37%) and Sunfish species (Lepomis 
spp.; 33%) post yolk sac larvae were the most abundant fish taxa and life stage collected during 
the first year of entrainment sampling. White Perch post yolk sac larvae (4%), Herrings 
unidentified life stage larvae (4%), Threadfin/Gizzard Shad (Dorosoma spp.) post yolk sac 
larvae (3%), and Herrings and Shad yolk sac larvae (3%} were collected in relatively low 
abundance during the first year. The remaining fish taxa each accounted for two percent or less 
of the total collection. 

During the second year of entrainment sampling (2017), Herrings and Shad (68%), 
Threadfin/Gizzard Shad (13%), and Sunfish Species (9%) post yolk sac larvae were the most 
abundant fish taxa collected (Table 9-4 in Section 9.2.1 ). Threadfin/Gizzard Shad post yolk sac 
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larvae (13%) and Threadfin Shad post yolk sac larvae (2%) were collected in relatively higher 
abundance than the first year, while White Perch post yolk sac larvae (2%), Herrings and Shad 
unidentified life stage larvae (<1 %), and Herrings and Shad yolk sac larvae (<1 %) were 
collected in relatively low abundance during the second year when compared to Year 1. The 
remaining fish taxa each accounted for one percent or less of the total catch in Year 2. 

In general, the entrainment taxa composition collected in 2016-2017 compares well with the 
entrainment study data conducted in the period from 1978-1983 and described in Section 
4.2.1. The three most abundant species, Gizzard Shad, White Perch, and Sunfish species, were 
similar between studies. The historical data identified Gizzard Shad as the most abundant 
species while the recent study grouped most clupeid larvae into the higher taxonomic group 
Herrings and Shad (Clupeidae) that may have contained clupeid species other than Gizzard 
Shad, such as Threadfin Shad. 

4.3 Identification of Species and Life Stages Susceptible 
to Impingement and Entrainment [§122.21 (r)(4)(iii)] 

The withdrawal of cooling water from waterbodies has the potential to impact fishes and aquatic 
organisms through impingement and entrainment. 

The degree of vulnerability to impingement exhibited by adutt and juvenile fish species depends 
upon biological and behavioral factors including seasonal fish community structure, swimming 
speed, spawning effects on distribution, habitat surrounding intake structures, high flow events, 
fish health, and attraction to the flow associated with the intake structures themselves. In 
addition, intake velocity, screen mesh size, trash rack spacing, and other intake design 
components will also affect the susceptibility of fishes to impingement and entrainment. For 
example, clupeids have high susceptibility to impingement based on multiple factors such as 
schooling behavior, distribution in the water column, negative rheotactic response to intake 
flows, and poor swimming performance in winter months due to physiological stress owing to 
lower water temperatures (Loar et al. 1978). 

As mentioned in Section 1 of this document, NAPS's cooling system, which comprises the 9,600 
freshwater lake and the WHTF, meets the definition of a CCRS as defined at 40 CFR 
§125.92(c)(2). Given that the CCRS provisions of the Rule were clearly intended to allow 
continued operation of reservoirs created as CCRS (as the Rule states "EPA does not intend to 
eliminate the use of such lawfully created impoundments for their intended purpose, as doing so 
could result in a large number of stranded assets."11

), NAPS CWIS meets BTA Compliance 
Alternative 1 (§125.94(c)(1)) for impingement mortality reduction in the Rule and this is 
Dominion Energy's chosen method for compliance with impingement BTA as specified in 40 
CFR §122.21 (r)(6). 

11 
Federal Register I Vol. 79, No. 158 / Friday, August 15, 2014 / Rules and Regulations. 48345p. 
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For entrainment, life history characteristics can influence the vulnerability of a fish species to 
entrainment. For example, broadcast spawners with non-adhesive, free-floating eggs can drift 
with water currents and may become entrained in a CWIS, while nest-building species or 
species with adhesive, demersal eggs are less susceptible to entrainment during early life 
stages. Susceptibility of larval life stages of fishes to entrainment depends on body 
morphometrics and swimming ability. Therefore, an organism will spend only a short portion of 
its life cycle susceptible to entrainment, as larger juvenile and adult life stages are not 
entrainable. 

The potential for entrainment of species known to occur in the vicinity of NAPS was assessed 
based on life history characteristics for individual species, and their presence in the most recent 
entrainment and ambient fish studies conducted at NAPS (Table 4-3). Fish eggs and larvae are 
vulnerable to unfavorable conditions because they lack mobility. Therefore, the nature of the 
spawning site can dictate the impact of hazardous conditions (Wootton 1990). Pelagic or mid
water broadcast spawners were considered to be more susceptible to entrainment because 
their eggs can drift downstream in the current (Table 4-3). After hatching, early larvae may be 
vulnerable until they make their way to nursery areas such as the margins of the river, 
backwaters, and side lakes (Wootton 1990). 

Fish that broadcast or scatter their eggs over vegetation or substrates are not considered likely 
to be entrained as eggs (it was assumed that these types of species are near the bottom or in 
waters that are shallower than the NAPS CWIS), but may be vulnerable as larvae or older life 
stages. In addition to this life history information, species that were entrained during recent 
studies were considered to have potential for entrainment. Many factors have affected finfish 
community structure in Lake Anna over the years, including stocking of a variety of non-native 
fish species and the introduction of species such as Green Sunfish with the potential to have 
negative effects and outcompete native species. Thus, the recent entrainment study data 
collected at NAPS are believed to represent the best available information on current species 
and expected relative abundance in the vicinity of NAPS as well as their susceptibility to 
entrainment and impingement. Similarly, the potential for impingement is based on species 
known to occur in the vicinity of NAPS as evidenced by recent ambient fish studies and their 
collection in the most recent historical impingement data collected in 2005-2006 {Table 4-1). 
Based on this information, 18 taxa (17 species and the genus Etheostoma) were found to be 
possibly susceptible to impingement or entrainment. These are identified in Table 4-3. 

The potential risk of impingement and entrainment is also related to the relative abundance of 
susceptible species. The majority of the species listed in Table 4-3 are expected to occur in the 
vicinity of the NAPS CWIS in low abundances. Fish species that are expected to be the most 
abundant include Blueback Herring, Gizzard Shad, White Perch, Bluegill, Yellow Perch, and 
Black Crappie. Additional species may occur in the vicinity of NAPS based on ambient fish 
information; however, those species were collected as larger juvenile and adult finfish of 
sufficient size not to be susceptible to entrainment (larger than screen mesh opening size), and 
thus were not considered at risk for entrainment as identified in Table 4-3. The determination of 
'unlikely to be entrained' in Table 4-3 is further supported by the fact that they were not collected 
in the two years of entrainment sampling. 
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Family 

Catfish 

Table 4-3. Entrainment Potential for Fish Species to Occur near North Anna Power Station CWIS 

Common Name Scientific Name Potential to Occur Near the Intake 
Potential for 

Entrainment of 
Early Life Stages 

Potential for 
Impingement of 

Adults and Juveniles 

1
11 71 1\ Poten_tlally- cavity nesters but larvae were collected in recent 1r--l Potentially 

1
1! Potential! 

: 
Channel Catfish I lctaluros punctatus I Y _ j 

1
, , 

1 
I J entramment study _ .! , 

ii White Catt;sh _ . _ ll Amelurus cahls . . J =~;~;_~; :~:~ters~b-~l:r,:~:~-co_llec-t~-'"-::~ [ PotentiaJly __ ]-I P_o_t_e-nt-ia_l_ly ______ -~---~] 

:I 1r :r ir-- -----: 
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i-~--_e-1~-~-w--B-_ u-1~-~e-_ a--~---_-_-_-_~_ '":~u~s:araJ;s _ .~~~~:~~ ,=!, -~~~;~~::;~ 1: recent :"bl::• •
rud1

: [ U~lkely _ Junllk~ly • _ _ _I 
~-----~I- r- ·-11 Potentially- broadca~~:~a~~-rs ~ adhesive eggs;;--;:------- -:i 7 

I
, Blueback Herring :1 Alosa aestivalis 1: larvae are free swimming; larvae collected in recent I' Potentially ! Potentially : 

Herrings and 
Shad 

;: '., entrainment study. ·! :; j 
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---
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I 

; -- ..... -...,_ -- •-- -- - _....., ----
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1' 
I 
I 
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I 
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Family Common Name Scientific Name Potential to Occur Near the Intake 
Potential for 

Entrainment of 
Earl Life Sta es 

Potential for 
Impingement of 

Adults and Juveniles 

Moxostoma Potentially- spawning occurs in riffles and runs usually over I _]] Uolik• __ 'Y __ 

_ s~:~~:~d R~~~o-rs~ ___ ~:~~~~!~_tum __ -~~~;~~~,~~~~~~~ ~~-nt_a~-~e-~t study-b~:~t-i~_:e~:~- __ ~nll~~I~ __ .,_ _ __ 

1----------r-·------ ·7·P~tentlally=~ggs are b~oadca~-,~sha~~~ wate~ ~~~r sand :~------. 11 
I Qu1llback : · Carpo1des cyprlnus I l and mud; collected in recent ambient study but not in recent Unlikely i 

I 
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:; ![ entrainment study. 'I [! 
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,-------ir ------,------- ---- -,r----- --------------- --- ---,------------~------------
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I 
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11 
It 
I, 
I 
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--- -- - -- - -
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: , nigromaculatus 
I! 
,I 

l Lepomis 
macrochirus 

- ---- --- - - - -

·' near shoreline and vegetation but larvae are free swimming; , · · '. 
1: Pomoxis spp. larvae ware collected In recent entrainment 

11 
Potentially •1 Potentially : 

'i study and this species Is the species identified in recent and Ii j 
:1 historical ambient studies. I\ 1, 

~I P-_o_t-~n-tia-,~---~I 
Potantlally - nest generally constructed In shallow waters but 

I Poteot;er~ 

I 
larvae are free swimming; larvae collected in recant 
en!rainme_~t_ stu~Y: _ --- - - -- - --- -- -- - - - -•- ---- ---------,'.-- --- ---7r·---------- --- ----~---------------- ,----- ----------- -, ---- ------------, 

1 ! Potentially- nest generally constructed in shallow waters but ;I ;: , 

! 

I -
I' 
1, 

Redbreast Sunfish 

Radaar Sunfish 

. ---- - -- -

·: Graen Sunfish 

:I 

- - - - -

!, L . rlt I: larvae are free swimming; collected in recant ambient study 1
1 P t ti II ii U l'k I l 

: ! epom,s au us : 1 and may be included within Lepomis spp. collected in : . 0 en a Y ' n I e Y · 
' ',, , entrainment study. , , 

Potentially - nest generally constructed In shallow waters but 
Lepom1s larvae are free swimming; collected in recant ambient study Potentially Potentially 
microlophus and may be included within Lepomis spp. larvae collected In 

.. - -· - - a_ntr~lnment §_!LJ_dy. - - ·- - - -- -- - -- - --- -·- - - -- ... -· 
~ 'I - -, 

1 , Potentially - nest generally constructed in shallow waters but 
i, larvae are free swimming; collected In recant ambient study ,' Potentially 

: : Lepomis cyanellus I, and may be included within Lepom1s spp. larvae collected In 
11 

1 ! antramment study. : : 
1, :! 

· Potentially ,, 
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Family Common Name Scientific Name Potential to Occur Near the Intake 
Potential for 

Entrainment of 
Earl Life Sta es 

Potential for 
Impingement of 

Adults and Juveniles 
·1r-----------------~r---------------~r-P-o_t_a_nt-ia-lly--'---n-e_st_g-en_a_r_al_ly_co_n_s----'-tru-ct-ed--=in=s-=-h-al_l_ow_w_a-ta_rs_b_ut~r---------,r------'-----'----===::::; 

Pumpkinseed Lepomis glbbosus larvae are free swimming; collected In recent ambient study Potentially Potentlally 
and may be included within Lepomis spp larvae collected m 

I entrainment study. Ir---- - --- --- ~- -r::..::....:--=~...::.....:...:7~ - - - - _. -- _- - -· - - - - . - - -- - _- - _--_- ----- r-=-----_·::....:...::._·-_....:::..::___lr~-=='::.....=:::-~--- -~7--
'II 1 

1

1 
Potentially- nest general!y construc~ed in shallow waters but ij [: 

i Warmouth Le mis u/asus larvae are fr~ swimming, collected_ m recent ambient study I Potentially I Potential! 
I, po g I and may be included within Lepom,sspp. larvae collected m I I Y 1 

:1 I I entralnmant study. !I ;, ; 

i ~-------- Potentially - nest constructed m shallow areas of one to six l j 
i ~~~e:o~~:s~--- --- ;~;n:~_ --- -;~~:i~~;~_:d_r;.:ree ~~-mm~~g~~~~~e_:~~~-ln--r~:~t~ ~-o-ta:~aU~----- --- Pote~ally _______ _ 

r-------~: 711 7'. Potentially- broad~st spa~ers with adhesive eggs but ]1 1! -- --------7 
, White Perch , Marone amencana ,, larvae are free swimming; larvae collected in recent :II Potentially i

1

J Potentially ! 
!_ _ : i! entrainment study. _ / 

11 
'. 

I 
s __ t_rl~ed- __ B_ass__ j Marone saxati/is .JI Unlikely- They are stocked into the lake; collected In. recent l U l"k 1 _ ]tr -U-n-lik_e_lY-_ -_ ---~i· 

_ ___ ambient study but not In recent entrainment study. n I e Y 
,....---------_-_-_-_. _-- - . - ·- - . ·- ----- . ·-· -- - ···- - -- - --- - ------ ... - ····-. - -------- ... ·-- . -- --- ... -· - --~ 
I ]; ;;---;-- ~7: Unlikely- Thay are-;t~ked into the lake and are st~rile; !I -c [ 
I White Bass/ Stnped 11 arolt:_

1
n,0 c rysaps :j collected in recent ambient study but not in recent :1j Unlikely :i Unlikely j 

Bass Hydbrid ,1 sax , ,s : J 

__ 
1 

11 ;, entrainment study. ; ,! __ _ 

Temperate Bass 
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4.4 Identification and Evaluation of Primary Growth 
Period [§122.21 (r)(4)(iv)] 

The primary growth period for the majority of fishes directly follows the spring hatch. Growth 
rates are highest in early spring and tend to decline throughout the summer along with total fish 
abundance. Fish are cold blooded, thus primary growth occurs when water temperatures are 50 
degrees Fahrenheit (0 F) (10 degrees C) or above. The mean water temperature near NAPS was 
above 50°F between April and October (Table 2-1). The generally held view on seasonal 
variation in fish growth in North America is that growth is fastest in the spring and early summer, 
slows in the late summer and fall, and virtually stops in the winter (Gebhart and Summerfelt 
1978). The majority of fishes will have their highest densities shortly after the hatch occurs when 
larvae are concentrated. Feeding competition is especially important during late spring through 
early summer when the bulk of fish are in their early life stages. During this time, they are more 
susceptible to starvation (May 1974). This is a critical stage In development, where larval fish 
have a short time period to initiate exogenous feeding before starving (Ehrlich 1974; Miller et al. 
1988). 

4.4.1 Reproduction 

Fish species in the vicinity of NAPS utilize external fertilization, which is principally controlled by 
water temperatures. Fish reproduction has the potential to produce high yields; however, natural 
mortality rates are also high regardless of whether the fish reside in Lake Anna or another 
freshwater lake environment. The number of eggs a female produces (fecundity) can vary 
widely depending on the relative success of the various types of spawning behavior and the 
amount of parental investment. Based on data collected in the recent entrainment studies, fish 
with the highest potential for entrainment are in the Clupeidae family (Blueback Herring, Gizzard 
Shad, and Threadfin Shad), Centrarchidae species such as Bluegill, and White Perch. Clupeid 
species are primarily schooling species and broadcast spawners during spring months. 
Centrarchid species present near NAPS consist of nest builders. The eggs and yolk-sac larvae 
of Centrarchid species are usually contained within the nest area, but post yolk-sac larvae and 
early stage juveniles may be vulnerable to entrainment during the period when they are moving 
from the nest or spawning areas in search of nursery habitat. This is supported by the collection 
of sunfish larvae in the recent entrainment study and sunfish juveniles and adults in historical 
impingement studies, and their continued abundance in Lake Anna. 

4.4.2 Larval Recruitment 

Peak larval recruitment for most Lake Anna fish would be expected to occur during the 
spawning season of the fish, after eggs hatch. For Lake Anna, this generally occurs between 
April and July. As a result, peak larval fish entrainment would be expected to occur during the 
same period. The two-year entrainment study recently conducted at NAPS provides relevant 
information on peak larval recruitment. Based on two years of entrainment data, peak 
entrainment densities occurred in May, June, and July and were attributed primarily to post yolk 
sac larval Clupeid species (Herrings and Shad) (HOR 2018). Lower densities of Clupeids 
extended to include April and August. Sunfish Species (Lepomis spp.) and Bluegill post yolk sac 
larvae occurred primarily during the summer months from June to August. Low densities of 
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White Perch and Yellow Perch yolk sac and post yolk sac larvae occurred in early spring 
months of March and April. 

4.4.3 Period of Peak Abundance for Relevant Taxa 

Fish spawning is a direct function of water temperature, constraining most activity to the spring 
and early summer months. This results in the influx of larval and juvenile fishes into Lake Anna 
each year when water temperatures begin to rise. Peak abundance for most early life stage and 
juvenile fishes , in the vicinity of NAPS, occurs between April and July depending on each 
species' unique spawning habits. 

In Dominion Energy's 2016- 2017 entrainment study results , depth-averaged entrainment 
densities were highest during spring to summer months from April and extending to August 
(Figure 4-1) . In general , the two years of sampling exhibited similar trends for finfish 
entrainment, with the highest depth-averaged entrainment densities in May, June and July of 
both years. These peak densities were attributed primarily to post yolk sac larval Herrings and 
Shad (May to July) , Common Sunfishes (June and July, extending into August of the first year 
of sampling) , and Threadfin/Gizzard Shad (May to July of second year of sampling) . The lowest 
depth-averaged monthly densities generally occurred during early spring (March and April ) and 
September. White Perch contributed to the early spring densities (April) primarily during the first 
year of sampling . The Herrings taxa group includes Threadfin Shad and Gizzard Shad and 
Blueback Herring that have been identified to different taxonomic levels. Analysis of diel 
densities indicates entrainment densities were higher at night in near-bottom samples, and 
lowest in early morning in near-surface samples. 

16 

14 

- 12 .., 
E 

0 10 
0 --* 8 -.~ 
II) 

6 C: 
a> 

C 
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2 

0 
Mar Apr May Jun Jul 

■ Year 1 (2016) ■ Year 2 (2017) 

Note: No sampling in March 2016 

Aug Sep 

Figure 4-1. Depth-averaged Total Entrainment Density (#/100 m3
) for All Finfish Life Stage 

Combined at North Anna Power Station, 2016-2017 
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4.5 Data Representative of Seasonal and Daily Activities 
of Organisms in the Vicinity of CWIS [§122.21 (r)(4)(v)] 

The typical habitat preferred by littoral zone species includes vegetated areas, submerged 
woody debris (roots, logs), boulders, rocks, and artificial structure such as docks and piers. 
Pelagic species, such as clupeids, fonn large schools in mid-water column in the open water. 
Some predators (i.e., Largemouth Bass) are found to utilize both the littoral and pelagic zones 
(Matthias et al. 2014). 

Daily migrations, such as diel vertical migration (or water column migration), are typical for fish 
species that inhabit lacustrine environments. During a daily cycle, zooplankton and fish exhibit 
synchronized movements up and down in the water column (Brierley 2014). Diel vertical 
migration in freshwater fish is primarily triggered by the diel change in light intensity. Declining 
light at dusk triggers the ascent to the surface, and increasing light at dawn triggers the return to 
deeper water (Mehner 2012). This is the typical pattern for many species; however, reverse 
migration can also occur. Additional triggers for vertical migration include hydrostatic pressure 
and water temperature, which may guide fish into particular limnological zones at night, 
particularly during the season of stratification (Mehner 2012). Pelagic (open water) organisms 
use diel vertical migration to balance the competing objectives of growing quickly and 
minimizing predation risk. Most fish species that perfonn diel vertical migration are 
planktivorous, require cold or cool water, and live primarily in the pelagic zone of thermally
stratified lakes (Mehner 2012). 

In Lake Anna, diel vertical migration can be considered characteristic of many freshwater fish 
species, particularly during larval or juvenile life stages, or species that are small in adulthood. 
Based on the results of the recent entrainment study conducted at NAPS (HOR 2018), 
entrainment densities were highest at night and early morning in near-bottom samples and 
highest during daylight hours in mid-depth samples, suggesting organisms are moving from the 
bottom during nighttime to mid-depths during daylight. Densities were lowest overall in near
surface samples 

Variation in seasonal behavior is primarily associated with spawning activities. Most species 
undergo short or local migrations for spawning and/or overwintering, such as pelagic species 
moving to the shoreline, or crappie species moving upstream (Rohde et al. 2009). White Perch 
and Yellow Perch may undergo short or local migrations for spawning and/or overwintering. 
Based on the recent entrainment study conducted at NAPS (HOR 2018), early life stage finfish 
densities were highest during spring months (April, May, and June). This can be attributed to 
spawning activities of the major taxa, specifically fish in the Clupeidae family, in the spring, 
followed by early spring spawning by White Perch and Yellow Perch, and summer spawning 
activities for sunfish species during summer months of June, July, and August. 

Information on the most recent impingement study conducted at NAPS (EA 2007) indicates that 
impingement rates were dramatically higher at night and early morning hours compared to day 
time hours. Additionally, approximately three quarters of the fish were collected during summer 
and fall months, June through October, and the lowest numbers during the winter months of 
December to March (EA 2007). 
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lnfonnation from recent quarterly gill net sampling (Dominion 2017) demonstrates higher 
collections during spring and fall sampling, most notably for Channel Catfish, White Perch, and 
shad species (Gizzard Shad and Threadfin Shad) in the month of May and White Perch and 
shad species in the fall. Electrofishing results demonstrate higher numbers of Bluegill, and to a 
lesser degree Gizzard Shad, Largemouth Bass, Redear Sunfish, Redbreast Sunfish, Green 
Sunfish, and Warmouth in March and November. 

Information on seasonal and daily activities for species that may be present in the vicinity of 
NAPS and assessed as having potential to be impinged or entrained is summarized in Table 4-
4. 
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Table 4-4. Seasonal and Daily Activities of Organisms in the Vicinity of the North Anna Power Station Cooling Water Intake 
Structure 

■Hf■ Common Name Scientific Name Seasonal Activities/ Spawning Migration 
■ ■ - -- - • • 

Daily Activities/ Migration / Habitat . 
. . . 

I 11 Channel Caffish 

I i' 

Ii Move into shallows or tributaries to spawn. Begin spawn"ingl1 Prefer areas with deep water, clean gravel or boulder -·1 
,1 when water temperatures reach 70°F (21 °C). They use ii substrates, and low to moderate current. Tendency to 
I natural cavities, undercut banks and as nests. 1i move toward shallow wate_rs at dusk where they feed. _ , 

11 lcta/urus 

1 
I punctatus 

i Catfish 
I 

I 
I 

Herring 

White Catfish 

~-----~ 

Ame/urus catus 

Spawning occurs May into July when water temperature 
reaches 70oF (21 oc). Nesting is in depressions and natural Found in a variety of habitats from warm ponds and 
cavities similar to other bullheads. Both sexes participate in lakes, medium to large rivers, and sometimes small 

streams. They avoid deep swift channels that are the preparation of the nest, wftlch is a fairly large depression 
scoured out over sand or gravel. Eggs are guarded and kept favored by Channel Catfish and are most abundant in 

slow moving currents and dead end sloughs. 
___ . _____ ___ _____ clean_ by one or_both_parents. ___ ·•-- _______ . •-<--·. -- ____ .. --· ___________ -:- _ ~· __ _ ____ --------~- _. __ _ 

I 71 I Spawning occurs In spring or early summer. Optimal-~--y-- -1 
1 I spawning temperature range appears to be 70 to 77°F (21 I 
J 

I 
I to 25°C). Spawning activity Is highest from late afternoon i• . . . 

I I 1•1 into evening when a female and two or more males swim in 'I Diel vertical m1grat1ons, moving downward during j 
1 Blueback Hernng 11 Alosa aestrva/1s circles increasing their speed to a point when they dive to j dayllgh~ along with the zoopla~kton. Landlocked , 
i I :l the bottom and the gametes are released. The eggs are , populations move inshore at night to feed ! 

I 
j; !1 adhesive but become detached after the water hardening 1! I 
I, I! period. il , ~-----~ 

r 

Gizzard Shad Dorosoma 
Cf;Jpedianum 

Gizzard Shad are prolific spawners from March through Inhabits slow moving or standing waters where they 
August. Spawning begins at night in shallow water when school in shoreline and open water areas. It is relatively 
they gather in large schools to broadcast their adhesive tolerant of turbidity, as long as its prey Is plentrful. May 
eggs over bottom substrates. become lethargic or moribund when water temperatures 

__________ . ----~ _ . _. ___________ .. ________ .. _______ .. _ _ _________ . _____ --- _ ~ _ ___ _ .9ro_p_~J9'1.'...?~''.£J_1~:i_°__g}-__________ -~--- ___ --~-~--~--
! r-------1 ! 11 Groups of Threadf1n Shad apparently synchronize their , 
ii ;I . :1 spawning closely, releasing gametes simultaneously for I 

I II Dorosoma lj Migrate to areas of submerged objects such as rocks or logs !I a short time in the early morning. It Is hypothesized that 

I Threadfin Shad I t in May or June where they broadcast spawn eggs In shallow I h 1 . d d ti 
pe enense ; , water , 1 sue ear y morning spawning re uces pre a ?n 1 

I 1
1 ij 11 pressure, while synchronous gamete release increases j 

--~ _ __ __ ,I 1, 1, the incidence of successful fertilizations. ,------,, 
1 Golden Shiners spawn from Apnl to October when water 

j I temperatures reach the high 60soF (18-21 oc). Golden This species prefers clean, clear water with an 

I 
I Golden Shiner Notemigonus Shiners spawn over a wide variety of materials, Including abundance of aquatic vegetation. They are common In 

. 
1 

crysoleucas sand, gravel, and aquatic vegetation. They will spawn over I vi t ti d d I k 

j Minnow \ ___ -~--- ----~ ...__, ___ ------· _ -~~f!~~:~-~:Y-~u;~~:~~~~:~r:~~~i:~~~~-~-g~~~~e ______ ~~~~:o.-~g-~ re~-~•-~~-~~-~~ an--~:~: __ ... -·----

:1 ---1r-, J[sPawns In spring or early summer.Spawns in aggregatlons'I,1~ou~~~-sh-all-ow-~;;:r~1~~e s-,u-g-g~;~-a-st_a_l ~~-e-rs--I 
, S ottail Shiner I Notrop/~ 11 over areas of gravelly riffles near mouths of brooks, or along I I d b kl h t t (l.ll 1 "di fl . 
1

1

1

1 

p j,, hudsomus 11 sandy shoals of lakeshores. May migrate up tributary •, an ~ac ~ wa er
0

o s~ c ear rapi Y owing j Ii streams to spawn._ I mon ne s reams. mn orous. : 
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■MU■ Common Name Scientific Name Seasonal Activities/ Spawning Migration Daily Activities/ Migration i Habitat 

Perch 

Yellow Perch Perea ffavescens 

~-------------------------------------------~.-----------------------------------------, 
Run in schools up tributaries to spawn in early spring, from 
February to April when water temperatures reach 45 to 50°F 
(7 2 to 10°C). Occurs in water 5 to 1 o feet (1.5 to 3 meters) 
deep and over sand, gravel, rubble, or vegetation. Eggs are 
lrud in gelatinous bands draped over logs or vegetation. 

Found mainly in piedmont and coastal plam waters, 
where they thrive In tidal rivers and streams, extending 
into brackish water. Adults occupy deeper waters than 
Juveniles Yellow Perch young primarily feed on in$eci 
larvae and microcrustaceans, while larger adults prefer 
crayfish and fishes. Feel most actJvely during the day 
and often rest mobonless at night. --------------- .... ·----------~---~ ---&--------·-·------~------------------..-------- ----·--- ________ .,-___ ----·~ --~--~---_,._..,. _________ ----r-------7,-----71 Based on Information for only darter species identified~!------------- ----7 

J jl 1! :;a~~~;:c~;~l~nrig~g
th
a~J:sr1~

1
!~e~i:rrt!~~~-~::~~• ii Inhabit sand and mu~-bottotned_ pools of headwaters, : 

i Darters ·I Etheostoma spp. ii away sand to prepare a nest under a flat rock, stick. Log, or iJ fr:eks, small to medium-sized rivers, and shores of 1 

1

1

1 11 other cover where eggs are deposited. No parental care ;, a es. / 
~ _____ ___I i, 

11 
after hatching in about one week. !,J I 

,--7 
Black Crappie Pomoxis 

nigromaculatus 

Spawning occurs in the spnng and early summer Males 
build nests in shallow protected waters near shoreline and 
vegetation. Hatchhngs stay In the nest protected by males 
for several days before moving Into shallow areas of cover. 

Feed early in the morning and habitat includes lakes, 
reservoirs, and pools in large rivers. In rivers they prefer 
areas with lrttle to no current and abundant cover. 

I I 

I 
I 
I 

! 
I 

; Sunfish 

---- ---~---· - --.. .. -- -..-.-..-~. - --- -_'----_--_-_-__ -__;-·c...::::;_=._~_-_-__ --...:..:__.--"-------_-_-_--__;-c_:-~-- ------~- - - - - -----

11 7[ :/ Bluegills sp.awn mul~lple times betwee;May _and August ~~I! Tolerant of many con~~ons~~ral habitats ~re po:;~ 
lj /: Lepom1s I' typically build nests in large groups, or colonies Peak 1! of creeks and rivers, swamps, oxbow lakes, ponds, and I 

', Bluegill .i macrochirus l spawning usually occurs in June. Males select an area In /: vegetated shores of impoundments. Also found in man- I 
1, I' j one to four feet of water and sweep out a saucer shaped 

1
1 d I k ds d t ti b . i! :I I nest with their tails. :! ma e a es, pon 'an re en on asins. I 

I 

1 Green Sunfish 
I 

' I 
I 

. - -- - - --- - - -

ii 
[l Redear Sunfish 

:! 
ii 
I 

' ! Redbreast 
' ' Sunfish I 

I 
I ------- - -- . - -

Lepomis cyane/lus 

Green sunfish are communal spawners with males 
constructing nests in shallow water from mid-May to August. 
Green sunfish tend to spawn in shallower water, and dig 
deeper nests than bluegill. Once hatched, larvae and fry 
stay close to the nest In shallow waters for protection. 

This species Is very tolerant of poor water quality and 
are often the only sunfish found in very muddy waters. 
They do have a strong preference to hide around 
structures such as rocks, logs, or brush piles. 

lC~~~s --- -- --,ii~~~ ;~~;;~~u~l~~~~~.~~~~~~~~::U~~~~~p~~fn~:~:~---:i-~~=:~-~~:~i~~~~~~~~t~i~~ ~~:-g~l~~~~i~~~ -_-_ 

,I microlophus /. normally occurs in May or June but may extend throughout ii Sunfish Inhabit ponds, lakes, and slow streams and is 

II, ·I the warm season. I usually associated with aquatic vegetation. 
1, ii 

Spawn from April to June on a sand bottom, often after an 

Lepomis aurltas 
upstream migration. It builds a nest similar to that of the Found primarily in running water in streams from 
Bluegill, but nests are in smaller groups and further apart mountain foothills to the coast. 
The nest is located near shelter, such as stumps and logs 

-- ------ ---- -- -- -- - ... -- -..- - ~--. ~ --- - -------- - --- -- -- --~ -- -- - -- - - --- . - - - -- -- ~ - _, -- - - - __ ,_ __ -· -- -- -- ~~---- - ---~----
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liifiMW Common Name Scientific Name Seasonal Activities/ Spawning Migration Daily Activities/ Migration / Habitat . 

r '' - -- ---1 I -------! !Spawning occurs early May to early July in water 64.4 t~ 
I ~ I I j ! 1 73.9°F (18 to 23.3°C).Males build nests in shallow areas_ by 

----------
il;refers quiet, slo:-moving freshwater habitat with 

1

1 

:: Pumpklnseed Ji Lepomis gibbosus !I making a hole in sand or gravel. Pumpkmseeds often build 

I 111 

! . 11 nests In colonies. Once hatched, fry swim Into the shallows 

,: vegetation and sanely, muddy or gravel bottom. Usually 
I I stays close to the shoreline; will school in deeper river 
1
1 channels In winter. 

11 !! with aquatic vegetation for cover. 
I 1~----------, 

I : 
ii~--------------------, 

Spawning occurs from May through July. Warmouth do not Warmouth are typically found In clear shallow waters 
spawn In colonies like other sunfish speaes. Males fan out a with dense rooted aquatic vegetation and often hide in 

! Warmouth Lepomis gulosus nest, usually near a rock, stump, clump of vegetation, or cover such as stumps, brush, or vegetation. They feed 
1 

other large object. The male guards the eggs and young on crayfish, large aquatic insect larvae, and small fish. 

1

1 

until they disperse from the nest. _ _ _. _ _ _ _ _____ _ --- ___ _ _ --:-____: =-=--::._c-~:..::----==r- -- -- ----- -- --, --__ --- -- -:__:___:__:::::.____::::_:_:_----=----=----.: _-_-_=------:__:: ~ ~__.:_---=---1,-:C_c :...::___-~-~-~- -- ---I 

'

1 

J · ; I Largemouth bass usually spawn between mid-April and mid- / Largemouth bass can adapt t~ many envlr~nments but 
i I Largemouth i Micropterus 

1

1 June. Nests are constructed by the male in 1 to 6 feet of !I prefer relatively_ clear non-flowing waters with some 
!: Bass I' salmoides 

1
/ water. Males guard the nest. Larvae and fry remain in cover. j

1 
aquatic vegetation. 

i I 
" 

Inhabit brackish tidal rivers and streams and freshwater 

White perch spawn in tributaries of larger water bodies in impoundments of formerly tidal waters During most of 
Marone the year this species Is found In shallow and moderate Temperate 

White Perch April and May. They release their adhesive eggs randomly 
depths; rt occupies deep water in winter. They are Bass americana 

Into shallow water. 
schooling fish, tending to spend daylight hours In deep 
water, moving Into the shallows at dusk to feed. 

'- ~ ---- -- ----- -~- -· -- - - - -~--- - - -- -- - ·-- ----- ---- -- - - -- - -- --- --------- - - . ----- ___ .., ---------- --- -----..- -

[_source: MD DNR_201~, Froese and Pauly 2018,_~a~u~~rv~~0~~-- __ ___ __ _ _____ __ _ _ _ _ _ __ _ ____ _ 
-- ----- ----- -- -- - --- ------- ---------~ 
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4.6 Identification of Threatened, Endangered, and Other 
Protected Species Susceptible to Impingement and 
Entrainment at CWIS [§122.21 (r)(4)(vi)] 

The Rule requires the permittee to document the presence of federally listed species and 
designated crltlcal habitat in the Action Area (see 40 CFR 125.95[f]). The USEPA consulted with 
the U.S. Fish and Wildlife Service (USFWS) and National Marine Fisheries Service (NMFS) (or 
together, the Services) under the Endangered Species Act (ESA) during development of the 
existing facilities §316(b) Rule and the Services concluded that the Rule is not likely to 
jeopardize the continued existence of listed species or result in the destruction or adverse 
modification of designated critical habitat (USFWS and NMFS 2014). The Rule requires that 
facilities identify all federally listed threatened and endangered species and/or designated 
critical habitat that are or may be present "in the vicinity of impingement and entrainment at the 
cooling water intake structure" in §122.21 (r)(4). This section provides a review of listed species 
associated with NAPS. 

The Rule states that the Action Area can "generally be considered the area in the vicinity of 
impingement and entrainment at the cooling water intake structure" (79 Federal Register 48363) 
(e.g., an area analogous to the zone of hydraulic influence of the intake structure). Under the 
ESA, the Action Area is defined more expansively, and in their Biological Opinion on the Rule 
(USFWS and NMFS 2014), the Services included areas indirectly affected by the CWIS. This 
document will use the Services' broader definition as the Action Area to identify the full set of 
federally listed species that might be directly or indirectly affected by the CWIS, the cooled 
water discharge from the WHTF at Dike 3 near the North Anna Dam, CWIS AOI, and the power 
station footprint/property boundary. This is consistent with the Action Area defined by Services' 
representatives at a §316(b)-focused conference held in 2014 (Figure 4-2; Tortorici and Ashfield 
2014). 

Based on the Services' guidance, the Action Area is defined as all areas potentially directly or 
indirectly affected by the NAPS CWIS, and the CWIS AOI, the cooling water discharge and the 
facilities upland boundaries. These are described in the following paragraphs. 

The CWIS AOI has been calculated as a conservative zone of hydraulic influence (i.e., it errs on 
the side of overestimating the size of the AOI) and is used to define the Action Area but not 
necessarily the area of direct impacts on fish. Fish can occur In the AOI and avoid the CWIS or 
not be withdrawn by the facility. The AOI is calculated based on conservative assumptions 
including that ambient velocity Is zero and low water depth, and thus represents the maximum 
areal extent associated with the evaluated thresholds velocities described below. Based on 
these conservative calculations, the Impingement AOI can be represented as a quarter circle 
area with a radius of 211 feet originating at the center of the CWIS (see Section 2.2.3). The 
entrainment AOI of non-motile and limited mobility life stages such as eggs and larvae is 
represented as a quarter circle area ranging from 351-foot to 1,054-foot radius originating at the 
center of the CWIS (see Section 2.2.3). 
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ESA Aspects of the Rule 
Action Area 

Source: Tortorici and Ashfield 2014 

Figure 4-2. Service-Defined Action Area 

~ 

The AOI provided above does not represent an area of potential direct impact, but a 
conservative estimate of the potential area of hydraulic influence of the NAPS CWIS. The AOI is 
included in a conservative definition of the Action Area accord ing to the Services' approach 
(Tortorici and Ashfield 2014) . However, AOI relevance does not extend beyond this aspect of 
the areal extent of the Action Area. 

The cooled water is discharged from the third cooling facility to a point approximately one mile 
upstream of the North Anna Dam. The NAPS upland boundary includes a radius of 5,000 feet 
from the abandoned Unit 3 containment structure (Dominion 2015) . 

Virginia Department of Game and Inland Fisheries (VDGIF) recommends a default listed 
species search area of a circle with a two-mile radius centered at the point of action (VDGIF 
undated). However, a conservative search area was used that exceeds that default 
recommendation and exceeds the Action Area. The VDGIF Virginia Fish and Wildlife 
Information System (VAFWIS) and the USFWS Information, Planning, and Consultation (IPAC) 
database search areas presented in Figures 4-3 and 4-4, respectively, were selected as 
representative of the Action Area for purposes of conducting the species search. The 
conservative search areas encompass the AOI , cooled water discharge from the WHTF and the 
NAPS property boundaries. In order to encompass these areas, the search radius was 
expanded from the two-mile search radius recommended by VDGIF. 
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Source: USFWS 2018b 

I 
I 

I 
Elumpos / 

Figure 4-3. Information for Planning and Conservation Database Search Area 

Source: VDGIF 2018 

Figure 4-4. Virginia Fish and Wildlife Information System Database Search Area 
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To develop a list of federally listed species and critical habitat under USFWS jurisdiction that are 
known or likely to occur within the Action Area of the NAPS CWIS, the IPAC System was 
consulted on June 7, 2018 (USFWS 2018b; see Appendix D and Table 4-5). Because of the 
NAPS location in freshwater, marine and anadromous federally listed species under NMFS 
jurisdiction were eliminated. 

The VAFWIS database was consulted on April 12, 2018 (VDGIF 2018) to determine the state
listed species that have the potential to occur in the Action Area (Appendix D and Table 4-5). 
Note that only federal and state threatened and endangered species were included in Table 4-5. 
Federal species of concern and candidate species (i.e., plants and animals for which USFWS 
has sufficient information on their biological status and threats to propose them as endangered 
or threatened under the ESA, but for which development of a proposed listing regulation is 
precluded by other higher priority listing activities; these species receive no statutory protection 
under the ESA [USFWS 2017]) were omitted from the list (unless they were also listed as state 
threatened or endangered), because there are no requirements to address those species under 
the Section 316(b) rule or Section 7 of the ESA. 

A review of the following resources was used to develop the species list in Table 4-5: 
• VAFWIS (http://vafwis.org/fwis/) (VDGIF 2018) 
• IPAC (http://ecos.fws.gov/ipac/) (USFWS 201 Bb) 
• Biological Assessment of the North Anna Early Site Permit (ESP) Application (NRC 

2005) 
• A Survey for the Discovery of Freshwater Mussel Populations in Lake Anna, Louisa 

County and Hanover County, Virginia, (Dominion 2009) 
• Letter of concurrence from Mr. John Wolflin, USFWS, to Mr. Pao-Tsin Kuo, Nuclear 

Regulatory Commission, that ESP Activities would not impact Dwarf Wedgemussel 
(A/asmidonta heterodon), May 20, 2005 (USFWS 2005). 

• Supplemental Environmental Impact Statement for the Combined License for NAPS Unit 
3 (NRC 2010) 

• Draft Supplemental Information to the Biological Assessment NAPS Combined License 
Application (NRC 2013) 

The majority of the species listed in Table 4-5 are terrestrial species and would not be subject to 
potential entrainment or impingement at the facility. The IPAC query indicated that the only 
federally listed aquatic species with the potential to occur in Lake Anna area is the Dwarf 
Wedgemussel. The VAFWIS query indicated that the only aquatic state-listed species with the 
potential to occur there is the Green Floater; however, results of a desktop review of prior 
evaluations indicate that these species do not occur in Lake Anna or the WHTF. The VAFWIS 
indicated that the federally proposed Yellow Lance (Elliptio lanceolata) has the potential to occur 
within the Action Area; however, this species was excluded from Table 4-5 because it was not 
included in the IPAC list and because it was not collected during the 2008 mussel survey of 
Lake Anna (Dominion 2009). 

Dominion I 49 



§316(b) Submittal Requirements: §122.21 (r)(2)-(9) Reports 
North Anna Power Station 

Table 4-5. Federal- and State-Threatened and Endangered with the Potential to Occur within the North Anna Action Area 

Common Name Scientific Name GM■• Potential to Occur in the Action Area 
I 

INVERTEBRATES 

Potential for Impacts 
----i 

----- __ J ~----------- ----~-------------------------Fl---------- -- -- --------- ----- ------- -- ------- ----- ---
[] 

No. Pre- and post-impoundment surveys No potential for 
Dwarf Wedgemussela.b Alasmodonta heterodon 11 and more recent site-specific surveys did impingement or 

not identify this species. entrainment impacts 
- --- ---- --------- ------ --- -- ------.--- --- --- - -- - -- -- - --- - - - -- - ...__ --------- --- -----

i/ 
ll 
I/ Lasmigona subviridis 
,I 
,I 

---- ,,-7,--,,- --,-, -----------7 
I, ,1 II N P d t · d t ,I , ,. , ., o. re- an pas -1mpoun men surveys ,, N t ti I f . 
I• 'I : d t ·t .f. d"d , o po en a or I 
1
1 ST I 11 jl an more recen s1 e-spec1 1c surveys 1 ;

1 
. . t 

, 1 not identify this species; no nexus with '. 1 imim_geme~. or t I 
I 
I Green Floater8 

' !) 
!i :j 1! the CWIS or th~rmal discharge. Ji en rammen impac s i 

[ ______ - __________________ -_____ _ ___ _ ___________ ~I_RDS_ _ _ _ _ _ ___ _ _ _ __________ _ 7 
i Loggerhead Shrike0 

I 

,r- 'I ,r - ,r-- -- -- -- - I - I 

1j ,, '! 1; No nexus with the CWIS or thermal ., : 
!, !1 !! :j discharge; suitable habitat includes short !1 Li ·t d t I d ! 
1

1 Lanius /udovicianus II/ ST :i I 
1
: grasses and forbs interspersed with 

1
1

1 

m_i et ? up an j 

11 I i: !! perching locations for hunting and , proJec s : 
:; ;J Ii :1 shrubs/small trees for nesting. [i I 

.------------, 

Migrant Loggerhead Shrike0 

--- - -.- ---------

[ ____ ---- ------ -- --- -

I 
I 
I Northern Long-eared Bata,b 

I 

Lanius /udovic,anus 
migrans ST 

No nexus with the CWIS or thermal 
discharge; suitable habitat includes short 
grasses and forbs interspersed with 
perching locations for hunting and 
shrubs/small trees for nesting. 

Limited to upland 
projects1 

- - -- ~-- -_-~----~~----~------_-__ -_.M ___ A-~--~-~--~-L-;_-~-:--~-~--- :~~--~--_ -~---_ ~:-~ -- --___ -___ --_-_ ~--~----~----------_---_-_-_- -~-=-----~------1 
, ---- -,,-- ,r---·7---- ----------- r-----------------7 

11 !I :1 j1I N_o nexus _w~ the C_WIS ~r therm~I II _ _ : 
I M t" t t . f ,: FT 1 

1 
I discharge, this species pnmanly flies I Limited to upland 

ii yo ,s sep en nona ,s :: 'II ·,, through the understory of forested areas :1 projects 1 

:I '.i ,, ,1 feeding on invertebrates. :! .------------, Fln No nexus with the CWIS or thermal .---------~ 

Tri-colored Bat Perlmyotls subflavus I discharge; terrestrial species that Limited to upland 
hibernates in caves, and feeds on projects 1 

___ ___ __ ___ _____ __ _ _____ _ ______ insectsattree~OP~---- ________ _ __________ _ 

Dominion I 50 



§316(b) Submrttal Requirements §122 21 (r)(2)-(9) Reports 
North Anna Power Station 

Common Name Scientific Name 

. Little Brown Bat Myotis /ucifugus 

--- - - ------ ,.,.~--- -..c,..__ -- -- .,. ___ ...__ ... ____ ....._ . _ _.,._. __ - - -

. 

SE I 

. - --- ___ ___.,._.,.. .... 

Potential to Occur in the Action Area Potential for Impacts 

No nexus with the CWIS or thermal 
discharge. This is a terrestrial species 
that hibernates. in caves, navigates Limited to upland 
migration, sometimes using waterways projects1 

and highways and feeds on insects such 
as mo$quitoes and moths. 

- ..,_ -~--- ---------- - --,.. __ , __ .,. ______ .,_.C" .,__. __ 
...,_. - ~ ....... ----- - - - - . ·------:.. ---..., 

[status* _________________________ ____ J~ --------------------------------- ____________________________________ J 
[FE= Federally Endangered __________________ j _I= VA Wildlife_Action Plan - Tier I - Critical Conservation Need _______ ---··· ___________ _ 

I SE= State Endangemd - - Jill= VA Wildlife Action Plan - ner II -Very High Conservation Need - - I 

[ FT "'.'_Fec;lerally Th~eat~ned __ -------· _________ ,]\__ ___ ~------- _____ _______________ --~ ___________________ . ___ , ________ J 
jST = State Threat~ned 7 -------
Q:s = Federal Species of Concern ___ -~------- .JL__ _ _ __ "' __________ _ 

Note: 1While not associated with the NAPS CWIS, land clearing associated with construction and maintenance has the potential to impact this 
species and its habitat if present in the Action Area. 
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The Dwarf Wedgemussel has historically ranged in distribution in Atlantic slope drainages from 
New Brunswick, Canada, through North Carolina. It has been documented in a variety of 
habitats, including small creeks and deep rivers in stable substrates that range from mixed 
sand, pebble and gravel, to clay and silty sand (USFWS 2007). Master (1986 as cited in 
Michaelson and Neves 1995) indicated that Dwarf Wedgemussels are absent from 
impoundments. Nedeau (2009) also noted the Dwarf Wedgemussel did not occur in lake 
habitats, though it has been observed in Vermont and New Hampshire in the upper end of run
of-river reservoirs where residual river velocities remain relatively strong. 

USFWS (2007) indicates that the Dwarf Wedgemussel occurred in 70 sites at 15 major 
drainages. In Virginia, these drainages include the Middle Potomac River in Stafford County 
(Aquia Creek), the York River in Louisa (South Anna River) and Spotsylvania (Po River) 
counties, and Chowan River in Sussex, Nottoway, and Lunenburg counties (Nottoway River) 
(USFWS 2007). While part of the York River watershed, the South Anna River and Po River are 
in different subwatersheds than Lake Anna. The South Anna River is a tributary of the 
Pamunkey River downstream of Lake Anna (i.e., the confluence of the North Anna and South 
Anna rivers forms the Pamunkey River downstream of Lake Anna). The Po River is a tributary 
of the Mattaponi River, which enters the York River downstream of Lake Anna. 

The Green Floater (Lasmigona subviridis) is a state-threatened species, currently under review 
for listing under the ESA, which has been collected from the York River Watershed upstream of 
the NAPS CWIS in Lake Anna, including in the North Anna River - Mountain Run, Hickory 
Creek, and North Anna River-Lake Anna-Christopher Creek watersheds (VDGIF 2018). This 
species occupies very small to medium-sized streams, quiet pools with eddies with gravel and 
sand bottoms, and cannot tolerate very strong currents. Host fish for the Green Floater are not 
known, but the species has been reported as a long-term brooder (Terwilliger 1991 ). The Green 
Floater is also known to be a rare hermaphroditic mussel with fully transformed juvenile mussels 
held within the female marsupia collected from tributaries to the Neuse River in North Carolina 
and Susquehanna River in Pennsylvania (Barfield and Watters 1998, Lellis and King 1998). 

Mussel surveys were conducted in 1972-1973, 1991, and 2004-2005 in the North Anna 
(downstream and upstream of Lake Anna), South Anna, and Pamunkey rivers (Lees 2005). The 
Dwarf Wedgemussel was present at two South Anna sites in 1973, but was not encountered in 
the 1991 12 and 2004-2005 surveys; nor was it encountered during other, less extensive surveys 
that evaluated some of the same sites between 1991 and 2002 (Lees 2005). The Green Floater 
was present at two of the South Anna sites in 1973, as well as a Middle Pamunkey site, but was 
not encountered in the 1991 and 2004-2005 surveys (Lees 2005). NRG (2010) also notes that 
the Dwarf Wedgemussel and Green Floater were not observed in the North Anna River in pre
impoundment surveys. 

12 Not all srtes were surveyed In 1991. One of the two sites where Dwarf Wedgemussel and Green Floater was 
observed in 1973 was surveyed In 1991. Both srtes where Dwart Wedgemussel was Initially observed In 1973 were 
surveyed in 2004-2005. 
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Dominion Energy conducted a site-specific survey in 2008 at 22 sites on Lake Anna Reservoir 
(located at upper, mid, lower, and Paumunkey Arm zones) and at the WHTF (in each of the 
three facilities) (Dominion 2009). Three species of freshwater mussels were observed: Eastern 
Floater (Pyganodon cataracta), Eastern Elliptic (Elliptio complanata), and Pond Papershell 
( Utterbackia imbecilis) (Dominion 2009). No Dwarf Wedgemussels or Green Floaters were 
found during these surveys. 

Based on the evidence provided, Dwarf Wedgemussel and Green Floater do not occur within 
the NAPS Action Area. USFWS supported this determination for Dwarf Wedgemussel and 
Green Floater in the 2005 letter of concurrence (USFWS 2005), stating: 

"There are no federal or state-listed species that potentially occur within the action area, 
therefore were will be no further discussion on species descriptions or potential impacts 
to listed-species." 

Additional listed species are noted for potential occurrence in the Action Area, but most are 
terrestrial with no nexus with the CWIS. Based on site-specific surveys, the two listed aquatic 
species do not occur in the Action Area. USFWS has documented agreement with the 
conclusion that no federal- or state-listed species occur in the Action Area (USFWS 2005). 

4. 7 Documentation of Consultation with Services 
[§122.21 (r)(4)(vii)] 

U.S. Nuclear Regulatory Commission (NRG) has initiated ESA Section 7 consultation for 
several actions related to the construction and operation of a third nuclear power plant (Unit 3) 
at NAPS; these are summarized in Table 4-6. 
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Table 4-6. Summary of U.S. Nuclear Regulatory Commission's ESA Section 7 Consultatlons with USFWS Related to 
Construction and Operation of North Anna Power Station Unit 3 

Date Initiated Purpose Species Effect Determination Outcome 

I January 2005 

I 

I ,, 
ij North Anna Early Site Permit (ESP) 
1 Application 

j~:~rfE:~gemusseJ --~~f-~~ :~:- ___ ., ___ --~--~! U?FWS concurrence 

\~ l:}_~m;j!j_v_~ __ ,Jo.Lo!:.VJ!t.qb_*_ -- -~~ f\!<ultf~gt __ -~- ---- -~ ---~ ~~~~~i~=t~:$ on May 
I 
I 

I 

November 2013 

-------_,._ -- --- ........... ~ 

December 2016 

- - - . 

r Dwarf Wedgemussel ~ 
North Anna 3 Combined License (COL) ' 
Application (Consulting' on Draft [_James Spinymussel ____ _] 

Supplemental Biological Assessment 
----

l : Sensitive Joint-Vetch 
(BA) - updated for events following the I Small Whorled Pogonia __ J Early Site Permit BA in 2005) 

:Swamp Pink I 

__. -- .. -------- ~---------- -------~-- ... --...--· -- I 

1, Small Whorled Pogorna, ;! No effect 1, 20, 2005_ 
![Swami;> Pink _______ =:][No effect ___ ~----_]~!--------~ 

J No effect ! During the course of .the 

[ -~~ e~~! _ _ -~ ______ __] revle:,vd, idNentrtifihed nleed to 
~-- ~ consI er o em ong-
1 No effect : Eared Bat (NRG 2013). 

[ No effect ______ --~-- _] Led to)the final BA (NRG 
i No effect i 2016b . 
I • ~----•--.. • ...,,------~- .-...----.,_ ~.,..__ 

ii 

I il_Dwarf Wedgemussel _____ ] I 
f ~:--:~:~--~~- -----'.! 7 I If James Spiny'inussel ! I 

I 
!I North Anna 3 COL Application 

'l_se_nsitive Joint-Ve~ch ___ J 

I. (Consulting on Final Supplemental BA) 
7 

: Small Whorled Pogonia I 

JI J Swamp_Pink ____________ J I , 
I I 
' 

!I Northern L~ng-~ared Bat I I 
I I 

May affect, not likely to ; USFWS concurrence I 
d I ff t* I with Supplemental BA a verse ya ec ----~- 1 F b 

I N eff ct Ii e ruary 22, 2017, no 
0 e , further comments 

[ Nq ~~!=l_G_t :--=..:.::.-----~- ~Ji (USFWS 2017) 

j May affect, not likely to 11 

I adversely affect** _ 1 _ 

* The Sensttlve Joint-Vetch Inhabits tidal river systems - only part of the Unrt consultations because of the Walkerton roll-off facility on the Mattaponi River. 
** No Northern Long-Eared Bats were 1dentlf1ed during focused surveys of forested areas that would be disturbed during construction of Unit 3. 
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4.8 Methods and QA Procedures for Field Efforts 
[§122.21 (r)(4)(viii)] 

Methods and quality assurance (QA) procedures for the biological baseline characterization 
data referenced in Section 4 are documented in each of the relevant reports. 

4.9 Definition of Source Water Baseline Biological 
Characterization Data [§122.21 (r)(4)(ix)] 

Data were provided to address §122.21 (r)(4)(i) - (viii) and (x) - (xii), and there is no required 
submittal under subsection §122.21 (r)(4)(ix). 

4.10 Identification of Protective Measures and Stabilization 
Activities [§122.21 (r)(4)(x)] 

Fish stocking and enhancement activities have occurred since the initial construction of Lake 
Anna with the intent of providing a stable recreational fish community. Initially Largemouth Bass, 
Bluegill, Redear Sunfish and Channel Catfish were stocked in 1972 followed by stockings of 
Walleye and Striped Bass. Threadfin Shad and Blueback Herring were successfully introduced 
in the 1980s. Most recently, one-time stockings of hybrid Striped Bass and saugeye (hatchery 
cross between male Sauger and female Walleye) were made in 2014 and 2013, respectively. 
To further enhance fish populations, artificial structures or 'fishing reefs' have been installed in 
the lake. The VDGIF regularly assesses the fish populations in Lake Anna, and considers these 
data in regular reviews of recreational fishing regulations applicable to Lake Anna. Commercial 
fishing is not allowed on Lake Anna. 

4.11 List of Fragile Species [§122.21 (r)(4)(xi)] 
In the Rule, USEPA identifies 14 species (§125.92(m)) as fragile or having post-impingement 
survival rates of less than 30 percent, including: 

• Alewife 
• American Shad 
• Atlantic Herring 
• Bay Anchovy 
• Blueback Herring 

• Bluefish 
• Butterfish 
• Gizzard Shad 
• Grey Snapper 
• Hickory Shad 
• Menhaden 
• Rainbow Smelt 
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• Round Herring 
• Silver Anchovy 

Based on recent studies, two species from the fragile species list are found in Lake Anna, 
comprising Blueback Herring and Gizzard Shad. Additionally, Threadfin Shad, a closely related 
species to Gizzard Shad, is likely to have similar survival rates. 

4.12 Information Submitted to Obtain Incidental Take 
Exemption or Authorization from Services 
[§122.21 (r)(4)(xii)] 

NAPS is not believed to have any impacts on federally listed species. For this reason Dominion 
Energy has not sought or obtained an incidental take exemption or authorization for its CWIS 
from the USFWS. 
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5 Cooling Water System Data [§122.21 (r)(S)] 

5.1 Description of Cooling Water System Operation 
[§122.21 (r)(5)(i)] 

Make-up water to the NAPS cooling water system is obtained from the North Anna River, which 
was impounded specifically for the purpose of creating the CCRS that provides a source of 
cooling water and waste heat treatment for NAPS. Lake Anna covers a surface area of 13,000 
acres and contains approximately 100 billion gallons of water. The larger portion of the lake 
consists of approximately 9,600 acres and functions as a storage impoundment to ensure 
adequate water for condenser cooling. The smaller portion of Lake Anna, the WHTF, has an 
area of about 3,400 acres and is separated from the larger portion of the lake by dikes. The first 
of the WHTF's three cooling facilities receives the heated condenser cooling water after its 
passage through the units. The heated water transfers most of its heat to the atmosphere as it 
moves (via canals) to the second and third cooling facilities. The cooled water is discharged 
from the third cooling facility to the North Anna Reservoir at a point immediately upstream of the 
dam. 

5.1.1 Operation of Cooling Water System 

Figure 5-1 presents a diagram of steam-electric and waste-heat-dissipation system at NAPS. 
During generator operation, the heat generated in each reactor is transferred through the 
primary-coolant system to the steam generators. Unit 1 and 2 each has three separate closed
cycle loops with one turbine-generator per loop. The steam generators transfer the heat from 
the primary-coolant system to produce steam at a constant pressure in the secondary system. 
This steam is transferred through the closed-cycle secondary loops to the steam turbines, which 
drive the generators to produce electricity. After passing though the turbines, the spent steam is 
condensed and returned to the secondary sides of the steam generators to repeat the cycle 
(NRC 2016a). 

Circulating water is withdrawn from the North Anna Reservoir at the screenwell near the station 
and, from there, is pumped through the condenser and discharged through circulating water 
discharge tunnels into the circulating water discharge canal, which terminates at the head of the 
WHTF (see Figure 2-2 in Section 2.1.1 ). The circulating water then flows through sections of the 
WHTF and through interconnecting canals to the easternmost dike. This dike contains the 
circulating water outlet works, which are essentially low-level outlets designed to cause the 
effluent from the WHTF to thoroughly mix with the residual water in the North Anna Reservoir. 
The WHTF outlet has a skimmer wall structure designed to cause the WHTF discharge to enter 
Lake Anna as a submerged jet having an initial velocity of about eight fps. The top of the outlet 
is submerged at least 1 0 feet below the minimum lake level. 
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Figure 5-1. Diagram of Steam-electric and Waste-heat-dissipation System at North Anna Power Station 
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Discharge from the WHTF to the Lake Anna is permitted as Outfall 001 in the station's VPDES 
Permit {VA0052451). While flowing through the WHTF, the circulating water loses a large 
portion of its heat to the atmosphere. During this process, water is also lost to the system 
through evaporation. The evaporative loss resulting from the heat added by the station is 
termed forced evaporation. The forced evaporative losses to the system are replaced by make
up water from the North Anna River. Further temperature reduction is achieved as the 
circulating water is mixed with water from the larger segment of Lake Anna. 

The WHTF and North Anna Reservoir were originally sized to transfer the heat loading 
produced by a four-unit power station having a full-load heat rejection rate of 28 x 109 British 
Thermal Units (BTU) per hour. NAPS currently operates under a §316(a) thermal variance and 
a heat rejection limit of 13.54 x 109 BTU/hr for the two existing units. Four dikes and three 
canals are required to form and interconnect the three cooling facilities of the WHTF (Figure 2-
2). 

Hydraulic losses of circulating water as it flows through the canals and the circulating water 
outlet cause the WHTF elevation to be about 1.5 feet higher at the station discharge than the 
normal Lake Anna pool level (NRC 2016a). 

5.1.2 Temporal Characteristics of Cooling Water System Operation 

The generating units at NAPS are base-loaded units and operation of the cooling water system 
results in cooling water demand and, consequently, operation of circulating water pumps. The 
cooling water system at NAPS is intended for year-round, 24 hours/day operation, with the 
exception of down time due to refueling outages. Unit refueling outages are generally scheduled 
for the winter, late fall, and/or early spring months. 

5.1.3 Proportion of Design Flow Used in the Cooling Water System 

The proportion of the design flow used in the cooling system was calculated based on monthly 
average daily intake flows during 2015-2017 (Table 3-3). The 2015-2017 actual intake flows 
withdrawn from Lake Anna on a monthly basis were compared with the maximum design flow of 
2,749.3 MGD (see Table 3-1 ). The proportion of the maximum design flow used in the cooling 
system ranged from 30.3 percent to 85.7 percent with an average of 67.2 percent on a monthly 
basis during 2015-2017. 

Table 5-1. Percent (%) of North Anna Power Station Design Flow used In Cooling Water 
System during 2015-2017 

Year 
Month 

2015 2016 2017 
2015-2017 Average 

[January ____ J _____ 49.o ___ l ______ 50.4_ ----1-- __ 48_j _______ r-·-----49.3·--- --

1 February :I 48.1 ·I 48.7 I 48.7 \I 48.5 
[March ____ c-32.0 ___ l __ -30.3 _ --- l. __ --67.3 --- -L --- --43.2 ____ _ 

I April '.I 57.7 q 56.7 ii 73.7 .'[ 62.7 i 
~----_[ 81.0 ___ _L _____ 80.8 ___ _[ ____ 80.7 ____ [_ ______ 80.~------- _ 
I June d 83.8 ;1 81.7 :,I 85.0 :I 83.5 l 
fJwy ____ [ _ 85.3 _-__ 1_ ____ 83.o _ -__ .r=~--ss'y ___ [_ - 84.6 -____ _ 
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I August ll 84.5 ll 81.7 ll 85.3 ll 83.8 

fseptember :1 85.2 :1 56.7 I 56.9 :1 66.3 

I October ll 81.0 II 63.0 !I 76.2 H 73.4 

(Bovember L 68.8 'L_ 76.5 ·I 76.7 t 74.0 

I December ii 62.8 !I 49.9 11 55.0 II 55.9 

[ Annual Averag.!___ -L 68.3 I 63.3 I 70.0 ·L 67.2 

5.1.4 Distribution of Water Reuse 

NAPS's cooling system is a CCRS as defined at 40 CFR §125.92(c)(2) and, as such, the facility 
reuses cooling and process water as a part of its configuration and operations. Most of the 
station's process wastewater discharges mix with the once-through cooling water and the 
combined flow is then directed to the WHTF (see Figure 3-5). As a result, with the exception of 
water lost to evaporation and that which passes through the North Anna Dam, all cooling water 
and process wastewater are cycled back to the facility and reused by NAPS. As noted in 
Section 2.2.1, the mean annual river flow in the North Anna River at Partlow was 264.8 cfs 
(171.1 MGD) for the period 1979-2017, which was approximately 9.3 percent of the average 
withdrawal by NAPS of 1,846.7 MGD for the period 2015-2017 (Section 3.4). While not a direct 
measure of the amount of recycling that occurs, and not accounting for evaporative losses from 
the CCRS system, the large difference between the amount of water the North Anna River can 
provide and the water used by NAPS illustrates the recirculating nature of water reuse. 

5.1.5 Description of Reductions in Total Water Withdrawals 

NAPS has not made changes to operations resulting in withdrawal reductions in the last three 
years. This sub-section is not applicable. 

5.1.6 Description of Cooling Water Used in Manufacturing Process 

NAPS is not a manufacturing facility. This sub-section is not applicable for NAPS. 

5.1.7 Proportion of Source Waterbody Withdrawn 

The percent of a source waterbody withdrawn for cooling purposes is calculated differently for 
riverine and lacustrine source waterbodies. For riverine source waterbodies, the calculation is a 
straightforward comparison of two volumetric rates with shared units: 

Percent of source waterbody withdrawn(%)= DIF / Or 

where, DIF = Design Intake Flow in MGD 
Or= Mean annual river flow measured in cfs and converted to MGD 

For lacustrine source waterbodies, the same comparison cannot be made because the cooling 
water is a volumetric rate while the source waterbody is a volume. The Rule defines a lake or 
reservoir as follows 13

: 

13 Federal Register/ Vol. 66, No. 243 / Tuesday, December 18, 2001 / Rules and Regulations. pp. 65339 
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Lake or reservoir means any inland body of open water with some minimum surface 
area free of rooted vegetation and with an average hydraulic retention time of more than 
7 days. Lakes or reservoirs might be natural water bodies or impounded streams, 
usually fresh, surrounded by land or by land and a man-made retainer (e.g., a dam). 
Lakes or reservoirs might be fed by rivers, streams, springs, and/or local precipitation. 
Flow-through reservoirs with an average hydraulic retention time of 7 days or less should 
be considered a freshwater river or stream. 

For these cases, rather than calculate the percent of source waterbody withdrawn which would 
require an arbitrary time interval for the calculation (e.g., minute, day, week, etc.), the value to 
be estimated is Cooling Water Retention Time (CWRT). The CWRT is defined as an estimated 
time required for cooling water that exits the discharge to be drawn in by the intake structure in 
the recirculation process, assuming it is a completely mixed reservoir, and is calculated as: 

CWRT in days= VL/ DIF 

where, VL = Lacustrine source waterbody volume in million gallons (MG) 
DIF = Design Intake Flow in MGD 

The nonnal pool of Lake Anna, created by the dam on the North Anna River, is maintained at El. 
250 feet msl most of the time; however, during extreme droughts, it is expected that the pool 
could be drawn down to a lake level before power generation would be impacted. 

Lake Anna conservation and active storage volume at El. 250 feet msl is estimated to be 
305,000 acre-feet (99,384 MG) (NRC 2016a). The maximum design flow at NAPS is 2,749.3 
MGD. NAPS CWRT is calculated conservatively using the conservation pool volume of 305,000 
acre-feet as follows: 

NAPS CWRT = 99,384 MG/ 2,749.3 MGD = 36.2 days 

The estimated cooling water retention time is 36.2 days, which means it would take 
approximately 36.2 days for the entire volume of the reservoir to be circulated through the 
plant's cooling water intake system. 

It should be noted that the above analysis assumes a steady state condition with no inflow to, or 
releases from, the Lake Anna system. In reality, the NAPS is required by its discharge permit to 
maintain a minimum release of 40 cfs from the dam, which has been shown to be sufficient to 
maintain beneficial uses in the North Anna River downstream of the dam while providing a 
sufficient lake volume to supply the NAPS's water needs and for maintenance of other beneficial 
uses in Lake Anna. Under drought conditions, NAPS is required to reduce the release from the 
dam to 20 cfs. The 20 cfs minimum release was established with substantial stakeholder input 
in order to maintain beneficial uses in the North Anna River downstream of the dam while 
minimizing the impact to beneficial uses in the lake. Creation of Lake Anna not only provided a 
source of cooling water to NAPS, but also created an excellent resource for other beneficial 
uses such as recreational fisheries, flood control, and low stream flow augmentation, which 
were not possible previously before the creation of the Lake Anna. 
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5.2 Design and Engineering Calculations [§122.21 (r)(5)(ii)] 
The engineering calculations of through-screen velocity for the traveling screen design prepared 
by a qualified professional are provided in Appendix E. 

5.3 Description of Existing Impingement and Entrainment 
Reduction Measures [§122.21 (r)(5)(iii)] 

NAPS's cooling system and Lake Anna meet the definition of a CCRS as defined in the Rule 
(see Section 6). Given that the CCRS provisions of the rule were clearly intended to allow 
continued operation of reservoirs created as CCRS, NAPS CWIS meets BTA Compliance 
Alternative 1 (§125.94(c)(1 )) for impingement mortality reduction. 

There are several other operation measures that contribute to reduction in impingement 
mortality and entrainment at NAPS. The NAPS follows the operating guidelines for circulating 
water pumps and pump throttling criteria based on condenser pressures and lake temperature, 
which results in reduction in water withdrawal. This practice provides reductions in water 
withdrawal and in tum, measurable reduction in impingement mortality and entrainment can be 
achieved when coupled with pump throttling and larval peak abundance in early spring. 
Additionally, unit refueling outages are generally scheduled for the winter, late fall, and/or early 
spring months. Because reduction in entrainment can be assumed to be commensurate with 
reductions in flow, use of operating guidelines for circulating water pumps, pump throttling and 
scheduled unit refueling outages at NAPS during periods of peak larval abundance would also 
reduce entrainment. 

The CCRS at NAPS also supports a robust recreational fishery and forage base even though 
Lake Anna was built for the primary purpose of providing cooling water to support the NAPS 
needs. The following summarizes a set of observations provided in a summary of VDGIF's 2014 
fisheries management report for Lake Anna (Oden kirk 2015). Taken together, the references 
listed below strongly support that the fishery of Lake Anna is successfully stocked and managed 
by VDGIF to meet its goals of maintaining a robust recreational fishery and its forage base 14

• 

• Largemouth Bass abundance, as indicated by electrofishing surveys, and the stock structure 
of Largemouth Bass were rated as "outstanding". Catch rates for all size classes of 
Largemouth Bass exceeded those obtained through the period of record (21 years). VDGIF 
hypothesized the increased abundance of fish may be related to increased lake productivity, 
stable water levels and consistent recruitment of young fish into the larger size categories. 
Structural indices were above average, and were likely related to two strong (record) cohorts 
and the stability of the Largemouth Bass population over time. 

14 Lake Anna successfully supports numerous fishing tournaments for different mannas located on the lake: 

• Sturgeon Creek Marina (http://sturgeoncreekmarina.com/toumaments.htm): 

• Anna Point Manna (http.//annapomtmanna1 .blogspot.com/p/f1shmg-tournaments html): 

• High Point Marina (http·//www.highpointmarina.com/2015/05/tournament-Jnfo.html): and 
• An overview of fishing In Lake Anna developed by Lake Anna Online Is available at 

http·//www.lakeannaonline.com/ftshlng.html. 
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• Gill net surveys were used to monitor Striped Bass (consistently stocked since the early 
1980s) and hybrid Striped Bass (one-year experimental stocking in 2014). The combined 
Striped Bass and hybrid Striped Bass gill net catch was near average for Lake Anna. 
Results indicate fishing success for Striped Bass should continue to be good. 

• VDGIF monitoring of predator and prey fishes in Lake Anna is expected to continue and 
provide information that will allow VDGIF to make adjustments to its management strategy 
as needed. The 2014 management recommendations for Lake Anna included continued 
monitoring via electrofishing and gill netting, continued stocking of Striped Bass, and 
continued evaluation of Striped Bass hybrids and Saugeye for several years. 

6 Chosen Method{s) of Compliance with 
Impingement Mortality Standard [§122.21 {r){6)] 

By letter dated September 9, 2015, Dominion Energy provided VDEQ with information 
documenting that the cooling water system at NAPS meets the definition of a CCRS found in 40 
CFR §125.94(c)(2) of the Rule. After consultation with the USEPA (Region 3), the VDEQ 
concurred on April 5, 2017 that the NAPS cooling system meets the administrative criteria of a 
CCRS as defined in the Rule (see Appendix A). 

The NAPS CCRS was created by impounding the North Anna River, clearing, excavating, and 
grading the terrain encompassed by the CCRS, and engineering a series of berms and canals 
that direct the water through a circulatory pathway that allows dissipation of heat and reuses the 
cooling water. Construction and filling of Lake Anna and the WHTF was completed in 1972. The 
permitting record is clear that the regulatory agencies understood that the lake would be created 
for this purpose. Therefore, CCRS meets BTA Compliance Alternative 1 (§125.94(c)(1)) for 
impingement mortality reduction in the Rule and is Dominion Energy's chosen method of 
compliance. 
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7 Entrainment Performance Studies [§122.21 (r)(7)] 

There have been neither site-specific entrainment performance studies conducted at NAPS, nor 
relevant studies from other facilities identified for inclusion in this report. 

8 Operational Status [§122.21 (r)(8)] 

8.1 Description of Operating Status [§122.21 (r)(B)(i)] 
NAPS has two baseload nuclear power generating units (Units 1 and 2) with a combined 
generating capacity of 2,046 megawatts (MW). 

8.1.1 Individual Unit Age 

Fuel was loaded in Unit 1 in December 1977, with commercial operation commencing in June 
1978. Fuel was loaded in Unit 2 in April 1980, with commercial operation commencing in 
December 1980. 

8.1.2 Utilization for Previous 5 Years 

Table 8-1 presents monthly capacity factors from 2013 to 2017. The annual net generation for 
2013 to 2017 is shown in Table 8-2. 

Table 8-1. Capacity Factors at North Anna Power Station from 2013-2017 

Year 
Capacity Factors (%} 

Unit 1 Unit2 

Table 8-2. Annual Net Generation at North Anna Power Station During 2013-2017 

Year 
Annual Gross Generation in Megawatt Hours 

Unit 1 Unit2 

~01~-= :~ c:--- -8~8,218_=~=--~-[-~-=-~-~708,554=---=· 
12014 !I 8,102,012 ii 7,997,492 

[2015 _____ 1 _____ 7,968,744 _____ L_ _____ 8,911,486_ --

12016 1 8,021,416 H 7,877,s3o ; 

[2011 _____ J ___ s,924,689 ______ L _____ s,024,145 _____ _ 

8.1.3 Major Upgrades in Last 15 Years 

Each reactor unit was originally designed for a licensed core power output of 2,775 megawatt 
thermal (MWt) (this corresponds to a nuclear steam supply system (NSSS) rating of 2,785 
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MWt). This core power would result in a gross electrical output of approximately 947 megawatt 
electrical MWe. In 1986, both units were uprated to a core power output of 2,893 MWt (NSSS 
rating of 2,905 MWt) each with an expected gross electrical output of 982 MWe each. In 2010, 
both units were again uprated to a core power output of 2,940 MWt (2,952 MWt NSSS power 
rating) with each expected gross electrical output of 1,023 MWe. 

8.2 Descriptions of Consultation with Nuclear Regulatory 
Commission [§122.21 (r)(8)(ii)] 

NAPS operations are regulated by the Nuclear Regulatory Commission (NRC). The NRC 
licenses for Units 1 and 2 were renewed on March 20, 2003. Each unit has had a stretch power 
uprate approved on August 25, 1986 and a measurement uncertainty recapture power uprate 
on October 22, 2009. Please see Table 8-3 for the NAPS Relicensing Status and Approved 
Uprates. 

Table 8-3. North Anna Power Station's Relicensing Status and Approved Uprates 

Unit 1 Unit2 

[

------------ ___ [ ____________________ -- - r - ------ --------------- -

_!)_?~ket_~~~~r_ __ _____ _ _ _ 50-33~ _ __ [ _____ -~3~9- _____ _ 

I Operation License Date ii April 1, 1978 )I August 21, 1980 
,- -- - - - - _[ _______ ----- ------ ---r ------- ---- -- --- -- - ---

1 Renewed License Date March 20, 2003 [ March 20, 2003 
J _______________ ------ ---- --- - - ---------- -- ------- - - ----------

1 License Expiration ,I April 1, 2038 /I August 21, 2040 j ,---· t ' .. Approved: August 25, 1986 Approved: August 25, 1986 
ttch Power Uprate Percent Uprate(%): 4.2 Percent Uprate(%): 4.2 

Megawatt Thermal Increase: 118 Megawatt Thermal Increase: 118 
--- - - ------- ------ ------------ - - -

Approved: October 22, 2009 Approved:October22,2009 
j 

Measurement Uncertainty 
I : 

( Percent Uprate (%): 1.6 ', Percent Uprate (%): 1.6 
Recapture Power Uprate ' t Megawatt Thermal Increase: 47 Megawatt Thermal Increase: 47 I 

I 

I 

~ce: NRC 201 Ba, NR_C_2_0_18_b_, N_R_C_2_0_1_8c _____________________ _ 

8.3 Other Cooling Water Uses for Process Units 
[§122.21 (r)(8)(iii)] 

NAPS does not use cooling water for process units. This sub-section is not applicable. 

8.4 Descriptions of Current and Future Production 
Schedules [§122.21 (r)(8)(iv)] 

NAPS is not a manufacturing facility. This sub-section is not applicable. 

8.5 Descriptions of Plans or Schedules for Any New Units 
Planned within the Next 5 Years [§122.21 (r)(8)(v)] 

There are no plans for decommissioning, replacing, or adding of new units at this plant over the 
next five years. 
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9 

9.1 

9.1.1 

Entrainment Characterization Study 
[§122.21 (r)(9)] 

Entrainment Data Collection Method [§122.21 (r)(9)(i)] 

Sampling Gear 

Pumped entrainment samples were collected using 94 by 102-centimeter (cm) , 335-µm mesh 
hoop plankton nets with a PVC cod-end bucket (Figure 9-1 ). Intake water from three depths 
(near-surface, mid-depth and near-bottom) was pumped through the separate nets using gas
powered 4-inch diameter centrifugal trash pumps and 4-inch PVC pipelines. To minimize 
organism damage, the water was pumped into 200-gallon polyethylene water-filled sample 
buffering tanks (one for each depth) , where the plankton net was suspended . The samples were 
collected concurrently using three pairs of pumps and buffering tanks (Figure 9-1 ). The sample 
duration was approximately 100 minutes per depth or the time required to sample a minimum of 
100 cubic meters (m3

) (0.0264 million gallons) of water. 

SAMPU:R 
FLOW 

9.1.2 

JOINT UST SWIVEL - --1 
APPROX. 90• 
(POSSIBLY MORE) 

WOODEN CRADLES (typ. 2) 

STAINLESS STEEL BANOS (typ, 2) 

I 
FLOW TOTALIZING 

METER 
(PVC SAOOLE MOU 

NOTTO SCALE 

4• 0 QUICK.CO CT 

335-jJm 
coo 
E 0 

BUCKET 

SAMPLE FLOW RATE 250-260GPM 

4• 0 ADAPTER SOCKET 

4• 0 OVERFLOW ORAi 

4• 0PVC 
(PASSIVE DISCHARGE) 

4·0PI/C 
(DISCHARGE ll-lROUGH NET) 

4• 0 PVC VALVE 

Figure 9-1. Entrainment Pump Sampling System Configuration 

Sampling Location 
Total volume of water withdrawal was similar between Unit 1 and Unit 2. Unit 2 was selected as 
the primary sampling location, while Unit 1 was used as the secondary location in the event that 
Unit 2 was not operating . Entrainment samples were collected in front of trash racks at the 
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CWIS from near-surface, mid-water, and near-bottom depths. Table 9-1 presents the sampling 
depths for NAPS relative to Normal Water Elevation , which is El. 250 feet msl. Figure 9-2 
presents the design of intake piping for entrainment sampling at NAPS. 

Table 9-1. Sampling Depths Relative to Normal Water Level at North Anna Power Station 

Sampling Location Sampling Depth 
Sampling Depth from Intake Deck Level 

(+ 15 feet to Normal Water Level) 

Near Surface 
(Normal water level - 4.5 feet) 

-4.5 feet 

Mid-depth 
(Mid-point of normal water level 
and bottom of intake) 

-14.5 feet 

Near Bottom 
(Bottom of intake + 3 feet) 

-26.0 feet 

TO PUMP~/COLLECTION 

, ~~ 

/ ~ ~ ~ DECK _.....,... ___ _, 

I I\ I ~--------
y \ ~ <ORMAt WAm LEVEL 

.::a~ I : : ,, • " -----

MID 

~~ ~ NEAR SURFACE SAM;~~--

i 
$ 
~ FLOW 
- DIRECTION 
:,0 

~ ,. \ 
- -------H---- -¼ -----

NEAR 
BOTIOM 

l MID·DEPTH SAMPlE ' I 

; ' ' ) NEAR BOTTOM SAMPLE 3 

3 ft 

LAKE BOTTOM , , \ \ 

NOTES 
SIDE VIEW 

1 Based on normal water level elevation. 

' Based on normal water level elevation. 

-19.5 feet 

-29.5 feet 

-40.5 feet 

INTAKE PIPES INSTALLED ON 
CENTER SECTION OF TRASH (BAR) RACK 0 _, 

C 
3: _, 
~ - - 1-------g 
,... .._._,,,,..__.,,....,.... Cl 

-~ 
-4.Sf 

, It 11 
NEAR SURFACE SAMPlE 1 

" -3 ft 

MID-DEPTH SAMPLE ' 

NEAR BOTTOM SAMPLE 3 

[11111 

FRONT VIEW 

SCHEMATIC· NOT TO SCALE 

6 
z 

Figure 9-2. Design of Intake Piping for Entrainment Sampling 
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9.1.3 Sample Collection Period and Frequency 
Entrainment samples were collected twice a month (generally within the second and fourth 
week of each month) for 5.5 consecutive months from April 2016 through September 2016, and 
6.5 consecutive months from March 2017 to September 2017 for a total of 24 sampling events. 
Each sampling event lasted 24 hours subdivided into four, six-hour subsampling periods. 
Sample duration was approximately 100 minutes per depth per six-hour sample (or the time 
required to sample 100 m3 per depth per six-hour sample). Specific details of the 2016-2017 
entrainment sampling program are presented in Table 9-2. 

Table 9-2. North Anna Power Station Entrainment Sampling Details, 2016-2017 

Entrainment Details -- --------------·--- - -l' --------- --------- ---- - ---- ----- ---
Units to be Sampled Unit 2 (Pnmary Location) and Unit 1 (Secondary Location) 

~---- -------- ----- --- - --- ----- ----------- --- --------- ----- ---

Sampling Events during 
April - early September 2016 and 
March - early September 2017 

; Twice per month sampling events (within the second and fourth week of .l 
: each month) for 5 5 months in 2016 and 6.5 months in 2017 (2/month x ' 
' 12 months =,24 sampling events) 1 
I I ~===-======-====-=-r - - --

! D II Coll r s h d 
1 

! Samples collected every 6 hours 1n a 24-hour period (4 collections / 24-
L _a __ Y __ ~c_i_on __ c __ ~ _u_~----~ur period) -~========-=======-=-========= 
f Targeted Organisms i Fish eggs, larvae, and juveniles; shellfish life stages 

l_ Depths _____________ [Bear-surface, mid-depth, _near-bottom for a total of 3 depths 

Number of Samples Collected per \ 1 sample per depth by pumping water through a 335-µm net suspended 1 
Depth \ in a buffering tank (three sub-samples for each depth were combihed) i 

1

--- - --------- -·-- -- r--- - - ------- - ------- -- - - --- -
Sa 

I 
D ti I ~100 minutes per depth per 6-hour sample (or time required to get 100 . 

mp e ura on m3 per depth per 6-hour sample) 
L- - -- ------ ____ I -- -- - - - - -

Proposed Number of Samples per ·: 4 collections/survey x 3 depths/collection x 1 sample/depth = 12 
Sampling Event : samples/survey 

1
, 

11

1 

P-rop~s-;d T-otal Numbe~ of - - 1 
Samples _____ L12 samples/survey x 2 surve~s/~onth x 12 months= 288 samples 

Water Quality Measurements 
! Temperature, DO, pH, salinity, and conductivity approximately every six \ 
r hours in the entrainment sampling buffering tanks for near-surface, mid- ! 
I - ' 
1 depth, and near-bottom depths l 

'-------------
9.1.4 Laboratory Analysis 

After sample collection, each sample was washed through a 335-µm sieve in the laboratory to 
remove the excess formalin that was used in the field to preserve the sample. Each sample was 
then sorted in a glass sorting tray, which was placed on a light box. The aquatic fauna was 
sorted into groups of fish eggs, larvae and later life stages. Each group was preserved in 5 
percent formalin, placed in separate, labeled glass vials, and stored. 

After sorting, the fish eggs, larvae, and later life stages were identified to the lowest practical 
taxon and enumerated. All ichthyoplankton was assigned a life stage: viable egg, N, yolk sac 
larvae, post yolk sac larvae, juvenile, or unidentified larval stage. Also, morphometric data (such 
as minimum and maximum egg diameter; total length and notochord length, maximum body 
depth and width, head capsule depth and width for each fish taxon and life stage) were 
collected and recorded for each life stage of fish. Organisms subject to the morphometric 
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evaluation were selected at random from within each taxonomic category (i.e., each taxon and 
life stage). 

9.1.5 Identification of Species Susceptible to Entrainment 

A total of 986 organisms were collected during the first year of entrainment sampling and 
included finfish distributed among 12 distinct taxa. A number of fish eggs (464) collected 
primarily in April, were considered non-viable (NVE) (e.g., unfertilized or dead/decaying); 
therefore, they would not have contributed to future fish populations. As such, these NVE were 
excluded from further entrainment analysis. Removing the total number of NVE reduced the 
total number of organisms considered for entrainment to 522 during Year 1 (2016) entrainment 
sampling. During the second year of entrainment sampling (2017), after removing the total 
number of NVE eggs (35) which were collected entirely in May, the total number of organisms 
considered for entrainment during the second year was 760. Table 9-3 presents the complete 
list of species by common name and scientific name. 

Overall, taxonomic diversity was low in entrainment samples with the number of distinct taxa 
ranging from a monthly low of one in September of each year to a high of seven in May 2016. 
The most taxonomically rich samples were collected in spring: April (5 of each year) and May (7 
and 5 in 2016 and 2017, respectively). 

Table 9-3. Master Species List of All Distinct Taxa Collected during Entrainment 
Sampling at North Anna Power Station, 2016-2017 

Common Name Scientific Name Year1 
(Apr 2016 - Sep 2016) 

Year2 
(Mar 2017 - Sep 2017) 

I Blueback Herring l I Alosa aestivalis ; I X ( I X 

l_~l~~g~I ~~--= -_·_ .. -~-=-]_L-~po!7!~-~~C!!!Chlf1!~. ~~ L_~ -. - -x -_ -.. - -_·· __ [ -. _--. ---=~=-=-=-:~-=: 
I Channel Catfish ·I lctalurus punctatus , X ;j X 

1 ¢~11l!TJOr1-S~f~s~h~s __ =~[~~0!0i~_-sep.·- ·: _··-· -_-·1 -----------~- --~ _---~-~~~-- ·-· --~ -- --~-: __ - _: 
I Crappie :I Pomoxis spp. 11 X 
1-o~i-tera ____ --- -1Et11eostoma.spp~- - _[ _____ --x - _____ : _____ x _________ _ 
~--- ----------------- - --------- - - - - - --- ---- - -- --- --L------------------

1 Gizzard Shad .j Dorosoma cepedianum ; X :j X ' 

i I_h_!e_~~G~~~~_S_h~c!__L!-?91:9~~~~ _____ l_ ______ l ________ L ___ ------~--- ___ _ 

I 
Golden Shiner .:1 Notemigonus ;' X 

. '-~~~ :_ ·~--------
[H-~rri-~gs-~mi-Shad ----- [ Clupeidaa"-. - ---·· - ---[ -· _· - -_· - "x -- __ · -- --. L.- -___ x ___ --- ---
1 Largemouth Bass ; I Micropterus salmoides :' I X ~ I X i 
lMinnow =--=-------~=LCyprinidae -=--~~~~-=[__:_~--~--- -x-~~~=--=c=:--.~~~- X - -=~= 
/ Spottail Shiner ',I Notropis hudsonius ,,__ ________ ! X j 
L Sunfis_~ ____ - _ ... _-_ __ _ L g~~r_a_r~~~a~--- ______ L ___ -___ -~--- ____ -_ [ ____ · __ · __ -_ ---· -----
1 Threadfin Shad lj Dorosoma petenense ; X '.I X 

@nJdent~fied Fin~~~- __ [P~i<:!_~~!~~eE_. ____ -___ [ ________ X --_ _ - __ [ ··x 
I White Catfish j I Ameiurus catus ·: X 

Lwhit~-p;;:~h ----~ -~-- -~ 1};1orone-am~ri"ca~~- ~~~L--~- --_~x-_~ =-~=[_-~-=--~x-=-~~ ~---. 
I Yellow Perch ; I Perea flavescens ; I X ; I X t 
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9.1.6 Identification of Protected Species 
There were no protected species identified under Federal, State, or Tribal law, including 
threatened or endangered species, collected as part of 2016-2017 entrainment samples. 

9.2 Biological Entrainment Characterization 
[§122.21 (r)(9)(ii)] 

Finfish species comprised 100 percent of the total entrainment sample collection for both years 
of the study. Post yolk sac larvae dominated the entrainment sample collections, accounting for 
83 percent of Year 1 total and 96 percent of the Year 2 total. Yolk sac larvae comprised 6 
percent of the sample collection for Year 1 and 2 percent of the sample collection for Year 2. 
Very few eggs, juveniles, or adult fish were collected, with each comprising five percent or less 
of the total collection for both years of entrainment sampling. Refer to Appendix F (North Anna 
Power Station 2016-2017 Entrainment Characterization Study Report) of this document for 
more details. 

9.2.1 Species Abundance 

Table 9-4 presents the total number of organisms collected by taxa and life stage for the first 
and second year of entrainment sampling. Herrings and Shad (Clupeidae; 37%) and Common 
Sunfishes (Lepomis spp.; 33%) post yolk sac larvae were the most abundant fish taxa and life 
stage collected during the first year of entrainment sampling. White Perch post yolk sac larvae 
(4%), Herrings unidentified life stage larvae (4%), Threadfin/Gizzard Shad (Dorosoma spp.) post 
yolk sac larvae (3%), and Herrings and Shad yolk sac larvae (3%) were collected in relatively 
low abundance during the first year. The remaining fish taxa each accounted for two percent or 
less of the total collection. 

During the second year of entrainment sampling, Herrings and Shad (68%), Threadfin/Gizzard 
Shad (13%), and Common Sunfishes (9%) post yolk sac larvae were the most abundant fish 
taxa collected (Table 9-4). Threadfin/Gizzard Shad post yolk sac larvae (13%) and Threadfin 
Shad post yolk sac larvae (2%) were collected in relatively higher abundance than the first year, 
while White Perch post yolk sac larvae (2%), Herrings and Shad unidentified life stage larvae 
(<1 %), and Herrings and Shad yolk sac larvae (<1 %) were collected in relatively low abundance 
during the second year when compared to Year 1. The remaining fish taxa each accounted for 
one percent or less of the total catch in Year 2. 
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Table 9-4. Total Number of Fish by Taxa and Life Stage Collected at North Anna Power 
Station during 2016-2017 Entrainment Sampling 

■ 
Vear 1 (Apr 2016 - Sep 2016) Vear 2 (Mar 2017 - Sep 2017) 

Taxa Total Number 
of Organisms 

Collected 

Percent Total 
(~b) 

Flnflsh 

Total Number 
of Organisms 

Collected 

Percent Total 
(D•o) 

-- - ---- - --------- - -- -- -- --- ------ --- -- - ---- -- - - ----------- ----- - - --- ---- -

. Hernngs ~d Shad ' PYSL - [ - - 191-
1 

37 - 519 68 

I Common Sunfishes 'j PYSL :I 172 j 33 65 I 9 , 

! White Pe~h PYSL 23 : 4 2 14 

3 .I I HemngsandShad .I UIDL ·~I _____ 19_:~ _____ 4_~----~ 

PYSL 
- I 

: Threac:lf1n/Gizzard Shad 15- : 3 
--
98 13 

- - - - -

YSL I Hemngs and Shad 14 . ~-----3- <1 

: Largemouth Bass 11 2 
- - - -

Juv ,_ 3 

UIDL ·1 I Urndentrf1ed Finfish 10 2 5 
--

YSL I Gizzard Shad 9 2 1 <1 
--- - - L -,, 

PYSL I Gizzard Shad 7 ·.___ _____ 1_ 1 
., 

<1 

' Threac:lfin Shad PYSL i 7 · 1 18 2 

['-C_h_an_n_el_C_a_tf_1s_h __ --', j PYSL 6 ; .___ _____ 1_ 4 

· Blueback Hemng Juv 5 : 
- - -

'-I B_l_ue~g~II_I ______ •j Juv :l.___ _____ 5~•.___ _____ 1_,~-----'-------<_1~: 
- I 

· Comrn_on S_unfis~~s_ : __ ~UV___ 5 

=I Y=e=li=ow==P=e=rch=========: I YSL · l.___ _____ 5~ ~------

r Crappl~ . __ P~SL 4 
~,S_u_n_ft-sh______ 4:.___ ____ _ PYSL :1 1 ' 

j White_ ~erc0 _ _ ___ _ YSL 3 

I Darters ,I PYSL 2 <1 ' 

1 Golden Shiner PYSL <1 

I Herrings and Shad .1 Egg <1 ·I 
-- l- PYSL <1 

I Minnow PYSL ..------------1-.J~------<1 

i Wh~_ec~~sh_ _ ___ : __ PYSL: T-- - 1 <1 I 

~1-Bl-ue_b_a-ck-H-em-·-ng--~:I Adult ..-----------.___ ____ _ 

;_ .!3_lueback !1er_!i_n~ _ _ _ _ 1 PYSL 

I Darters · I YSL 

; Gizzard Shad Juv - I -- -- -·- - - - -

I Spotta1I Shiner PYSL 

4 
I - ' 

4 I 

I 

5 

3 ·I 
I 

- -

1 I 
2 

I 

2 ·1 

1 I 

1 ' 
I -

: Threadhn Shad Juv 1 

1 ' 

-

1 ' 

<1 : 

-- -

<1 

<1 

<1 

<1 

<1 
- . --- - -- - - ------------------~------~' -------

1 Yellow Perch PYSL ~-----.________ 3 .1 <1 
r-r~ta1- -- -----,- ----------s22~1------ -100-T_-_-----1so-C __ 100. 
- ------------ --------------- -------------
: Note: 
· YSL = Yolk Sac Larvae; PYSL = Post Yolk Sac Larvae; UIDL = Unidentified Ufe Stage Larvae; Juv = Juveniles . 
I_------ ------- ------------------------- --- ----
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9.2.2 Spatial Characteristics 

The entrainment densities were evaluated for trends associated with depth strata, which varied 
by year, taxa, and month. Overall, mid-depth and near-bottom samples accounted for the 
majority of entrained organisms; however, the contribution of each varied by year (Figure 9-3). 
During the first year of sampling, slightly more organisms were collected mid-depth (48%) 
compared to near-bottom (46%). Similarly, during the second year of sampling, more organisms 
were collected at the mid-depth (56%) compared to near-bottom (33%). Nearly all taxa and life 
stages were collected at all three depth strata and there were few consistent trends of 
entrainment rates by depth, with high variability by taxa and by month to month within the same 
taxa and life stage. For example, highest densities of post yolk sac Herrings and Shad were 
collected at mid-depth in May and July but in near-bottom samples in June and August during 
the first year of sampling. During the second year of sampling, post yolk sac Herrings and Shad 
were collected at greatest densities in mid-depth samples for nearly all months. 
Threadfin/Gizzard Shad were collected at similar densities in mid-depth and near-bottom 
samples and at lowest densities at near-surface. Post yolk sac larval Common Sunfishes were 
collected primarily in near-bottom samples of both years, which accounted for the peak 
densities in near-bottom samples in August. 

3.0 
■ Year1 ■ Year2 

2.5 

~ 2.0 t-----------------

E 
0 
0 

!_ 1.5 
>--"ii 
C: 

~ 1.0 

0.5 

0.0 
Near-surface Mid-depth 

Depth Stratum 

Near-bottom 

Note: The numbers reported in this figure do not include NVE. 

Figure 9-3. Baseline Entrainment Density (#/100 m3
) by Depth Stratum at North Anna 

Power Station, 2016-2017 

9.2.3 Temporal Characteristics 

Entrainment densities of finfish were evaluated for trends associated with diel variations and 
were higher at night (2200 hours) during the first year of sampling. During the second year of 
sampling, entrainment of finfish was similarly high late afternoon (1600 hours) and at night 
(2200 hours) (Figure 9-4). 
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~ 1.0 
C 
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0.0 

■ Year 1 ■ Year 2 
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Diel Period 

Note: The numbers reported in this figure do not include NVE. 

2200 

Figure 9-4. Average Baseline Entrainment Density (#/100 m3
) During Four Diel Periods 

(0400, 1000, 1600 and 2200 hours) at North Anna Power Station, 2016-2017 

The diel pattern was inconsistent by depth strata. Entrainment densities were highest at night 
and early morning in near-bottom samples and highest during daylight hours in mid-depth 
samples, suggesting organisms are moving from the bottom during nighttime to mid- depths 
during daylight. Densities were lowest overall in near-surface samples (Figure 9-5) . 

Entrainment densities of finfish were evaluated for trends associated with seasonal variations. In 
general , the two years of sampling exhibited similar trends for finfish entrainment, with the 
highest depth-averaged entrainment densities in May, June and July of both years (Table 9-5) . 
These peak densities were attributed primarily to post yolk sac larval Herrings and Shad (May to 
July) , Common Sunfishes (June and July, extending into August of the first year of sampling) , 
and Threadfin/Gizzard Shad (May to July of second year of sampling). The lowest depth
averaged monthly densities generally occurred during early spring (March and April) and 
September. White Perch contributed to the early spring densities (April) primarily during the first 
year of sampling. 
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5.5 

5.0 

4.5 

4.0 

Near-surface ■ Year1 ■ Year2 

1 3.5 1---------------------------------, 
0 
~ 3.0 f---------------------------------, 
i: 
~2.5 
"iii 
; 2.0 f---------------------------------, 
0 

1.5 

1.0 

0.5 

0.0 

5.5 

5.0 

4.5 

4.0 

1 3.5 
0 

~ 3 0 
i: 
~ 2.5 
"iii 

0400 
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; 2.0 1-----------

0 
1.5 1-----------

1.0 

0.5 

0.0 
0400 

1000 1600 2200 

■ Year1 ■ Year 2 

1000 1600 2200 
5.5 r.=======,-------- -------------,--------, 

Near-bottom 5.0 µ.....:.::.:.::.:_:.:.:::.:_:.::__JL_ ________________ ----=~~==~ 
4.5 

4.0 

1 3.5 
0 

~ 3.0 
i: 
~25 
"iii 
; 2.0 
0 

1.5 

1.0 

0.5 

0.0 
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Note: The numbers reported in this figure do not include non-viable eggs (NVE). 

Figure 9-5. Average Baseline Entrainment Density (#/100 m3
) during Four Diel Periods 

(0400, 1000, 1600 and 2200 hours) at North Anna Power Station, 2016-2017 
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Table 9-5. Monthly Average Baseline Density (#/100 m3
) of Finfish by Depth Stratum at 

North Anna Power Station, 2016-2017 

Month>> -------llll!IIIIIE1mllllBIIII ---
Year 1 (April 2016 - September 2016) 

Near-surface 0.22 1.77 1.50 0.84 

Mid-depth 5.77 8.90 3.55 10.30 

Near-bottom 1.46 5.36 9.21 5.10 
Depth-Averaged 2.49 5.34 4.75 5.41 

Year 2 (March 2017 - September 2017) 

Near-surface 0.12 1.11 5.92 1.49 1.61 

Mid-depth 0.49 2.21 10.28 14.64 24.45 

Near-bottom 0.73 2.35 3.10 6.03 17.72 
Depth-Averaged 0.45 1.89 6.43 7.39 14.59 

9.3 Analysis and Supporting Documentation 
[§122.21 (r)(9)(iii)] 

9.3.1 Representative Operational Flows 

0.49 0.00 

1.61 0.00 

7.43 0.48 

3.18 0.16 

0.24 0.00 

0.00 0.00 

1.12 0.25 

0.45 0.08 

Using daily heat rejection (i.e., delta T) values, the daily average actual intake flows were 
calculated by unit-specific pump for each month. Throughout the two-year entrainment study, 
the actual intake flows at Units 1 and 2 were higher during late spring and summer months (May 
to August) , but slightly lower during March, April , and September (Figure 9-6). 

By comparing the flows during the latest three years from 2015 to 2017 (see Tables 3-3 and 3-4 
in Section 3.4) , the two-year average total intake flow of 2,062.4 MGD during those sampling 
months and years is comparable to that of the same months of sampling during the latest three 
years (1,983.3 MGD). Therefore, the current 2016-2017 entrainment data were collected during 
periods of representative operational flows for the cooling water intake structure. 

9.3.2 Latent Mortality 

The latent mortality for all taxa and life stages of organisms entrained was conservatively 
assumed to be 100 percent. 
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Year 2 (Mar 2017 - Sep 2017) 
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Figure 9-6. Monthly Average Actual Intake Flows by Unit at North Anna Power Station, 
during 2016-2017 Entrainment Sampling 

9.3.3 Total Entrainment 

This sub-section below documents all assumptions and calculations used to determine total 
entrainment for NAPS together with all methods and quality assurance/quality control 
procedures for data collection and data analysis. 

Assumptions 

Non-viable Eggs (NVE) 
A large number of fish eggs collected primarily in April of the first year sampling , with smaller 
numbers in May of the second year sampling, were identified as NVE and therefore would not 
have contributed to future fish populations. As such , NVE were excluded from further 
entrainment analysis. Even though NVE were excluded from entrainment estimates, they would 
continue to contribute to forage base after being returned to the source waterbody. 
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Exclusion Fraction 
Figure 9-7 illustrates the process of estimating entrainment based on the exclusion method 
described below. The entrainment sampling at NAPS used pumped samplers withdrawing water 
directly from in front of the trash rack. The orifices of the sample pipes were much larger than 
existing intake screen mesh openings at NAPS. As a result, du ring sampling impingeable-sized 
organisms were collected in the entrainment samples. The maximum opening allowed by the 
USEPA in discerning between impingement and entrainment, wh ich is called "baseline screen" 
in Figure 9-7, is 0.56 inches, however, the TWS's at NAPS have a finer sized 1/8- x ½-inch 
mesh screen . 

L
ntrainment Data Collectioj 

in Front of Bar Rack 
on the River Side 

pass through 

~ onverts] 

pass through 

I Actual 7 
l_:ntrainme~ 

-
. ' .. 

Note: 

... . 
- -. - . -. 

' . .... .. 

entrainable organisms entrainable organisms 

. ' . - . 
. -- .. 
. -

--- . .. -. 
Entrainable organisms excluding 
impingeable finfish based on 
conceptual baseline saeen mesh; 
impingeable organisms on the actual 
screen mesh openings (¼ x ½-inch) 
after passing through the conceptual 
baseline screen mesh openings 
are called "converts· . 

. -
.. 

Entrainable organisms excluding 
impingeable finfish based on 
actual sa-een mesh; actual 
entrainment at the station. 

¼ x ½ inch mesh or ¾ inch square mesh defined by 
the Rule in differentiating entrainable from impingeable 
organisms (conceptual baseline screen)* 

¼ x ½-inch mesh screens 
that are installed at the 
station-

* Exclusion threshold for the conceptual baseline saeens is finlish with body depth greater than 142 mm. 

•• Exclusion threshold for the actual saeens installed at the station is finftsh with head capsule width greater than 3.2 mm. 

Figure 9-7. Summary of the Step-Wise Process Used to Estimate Entrainment based on 
the Rule and Existing Screens Installed at North Anna Power Station 

Therefore, there is potential for some organisms that may pass through the baseline screen, but 
be retained on the finer NAPS screen, i.e. organisms may be retained rather than entrained. 
Organisms that are retained by the NAPS screen but wou ld have been entrained (pass through) 
based on the Rule's mesh size (¼- x ½-inch) are termed 'converts'. There is no fish return 
system at NAPS, such that the converts would not be re-directed from the intake system; 
therefore , only organisms that would pass through the Rule's prescribed mesh size were used 
to estimate the regulatory definition of entrainment, which is called "baseline entrainment". 
Because very few, if any, of these larger organisms would be entrained through the 0.56 inch 
opening, exclusion methods were developed to separate these impingeable-size organisms 
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from the others in the data and then exclude them from the calculation of densities and numbers 
entrained. 

To account for the exclusion of impingeable organisms based on the baseline screen and to 
provide an accurate estimate of entrainment, exclusion fractions were estimated based on 
morphometric data collected on the sampled organisms. This was done for consistency with the 
Rule (which defines an entrainable organism as one that would pass a 0.56-inch sieve opening), 
and to avoid underestimation of entrainment. Table 9-6 presents the percentage of each 
species/life stage excluded. 

Table 9-6. Excluded lrnpingeable Flnfish (i.e. Percent of Flnfish that Measured Greater 
than 14.2-rnrn Body Depth) at North Anna Power Station (Years 1 and 2 Combined) 

Calculation Methods 

Monthly Density 

Taxa Juveniles Adults 

Monthly densities (Dem,h) of entrainment accounting for exclusion and expressed as number per 
100 m3

, are calculated as the average of all 6-hour interval sample densities (D~h) in each 
calendar month for each species and life stage for the relevant stratum {h) multiplied by the 
fraction of organisms not excluded, i.e., the fraction of organisms projected to pass through the 
intake screens. 

where: 

Dem,h = monthly density (#/100 m3
) for the hth stratum with exclusion 

D~h(j) = jth six-hour sample density within a calendar month for the hth stratum 

nm = total number of six-hour samples within a calendar month (e.g., typically 8 valid 
samples) for the hth stratum 

m = calendar month 

h = stratum (e.g., near-surface, mid-depth or near-bottom) 

Fe = fraction excluded where: 

[

• Fe= F01 (FF) for each identified finfish species and life stage 

• Fe = F0 u,0L (FF) for unidentified life stage larvae of an identified finfish species 

• Fe= Fau,o (FF) for unidentified finfish species 

Annual Total Entrainment 
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Monthly entrainment densities are used to estimate the year- specific total number of organisms 

entrained (Ew) for each species and life stage under actual flow rates as: 

where: 
Ea, = annual entrained for the ith species and life stage under actual intake flows 

Dem,h(i)= monthly density (#/100 m3
) for the hth stratum with exclusion for the ith species 

and life stage 

V a.m = monthly total volume (m3
) of water withdrawn by the station based on actual 

operations 

h = stratum (e.g., near-surface, mid-depth or near-bottom) 

H = total number of strata sampled (e.g., 3 for North Anna Power Station) 

m = calendar month 

M = total number of months in a year 

The yearly total number of organisms entrained (Ea) is then estimated by summing the total 

numbers of organisms entrained (Ew) for all species and life stage under actual flow rates as: 

NN 

Ea= LEru 
f=l 

where: 
Ea = annual entrained of all species and life stage under actual intake flows 

Ew = annual entrained for the ith species and life stage under actual intake flows 

NN = total number of all species and life stages collected. 

Quality Assurance/Quality Control (QA/QC) Procedures 

Adherence to sample collection and lab analysis Standard Operating Procedures was observed 
and documented through regular technical assessments/audits. These technical 
assessments/audits were conducted by a QA officer, who was independent of those individuals 
collecting and generating the data during the study and had experience in performing QA/QC 
programs for aquatic monitoring surveys. 

For QA/QC procedures for the laboratory analysis of entrainment samples, quality control 
methods for split, sort and identification of ichthyoplankton were checked using a continuous 
sampling plan to assure an Average Outgoing Quality Limit of 0.1 (~90% accuracy). Specific 
methods for quality control were provided in the Standard Operating Procedures developed by 
the party performing the work. Quality control checks were recorded on appropriate datasheets 
and these records were maintained for review. 
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Annual Total Entrainment 

Monthly entrainment densities were used to estimate the year-specific total number of 
organisms entrained for each species and life stage. The two-year entrainment sampling study 
was conducted during April 2016 - September 2016 (Year 1) and March 2017 - September 
2017 (Year 2), which covers the period of peak entrainment abundance; therefore, the resulting 
entrainment estimates based on AIF are considered representative of annual total entrainment. 
To characterize inter-annual variability in entrainment, the two years of entrainment data were 
treated separately to estimate annual total entrainment based on sampling year specific intake 
flows as Year 1 (April 2016 - September 2016) or Year 2 (March 2017 - September 2017) as 
well as AIF as defined by the Rule, which is the average volume of water withdrawn by the 
CWIS over the previous three years from 2015 to 2017 (see Table 3-4) for NAPS. As mentioned 
in Section 3.4, NAPS withdraws service water in addition to circulation water withdrawal; 
however, the service water flow (estimated to be approximately 0.016 percent of circulating 
water flows based on 2016-2017 plant operation) is insignificant so that it was not included in 
the estimate of total entrainment. 

Table 9-7 presents estimated annual entrainment based on year-specific densities with 
sampling year-specific flows and Rule-defined AIF. The total entrainment ranged from 
53,593,333 to 83,421,119 finfish organisms over the study period. No shellfish were collected 
during the two-year entrainment sampling. 

Table 9-7. Estimated Annual Entrainment Based on Year-specific Densities with Sampling 
Year-specific Flows and Rule-defined AIF 

I 
Total Entrainment Excluding lmpingeable Sized Organisms 

Taxon Scientific Name 
Sampling 

Year1 
Density and 

Flow 

L Finfish 

Sampling Year 1 
Density and Rule

defined AIF 

Sampling 
Year 2 

Density and 
Flow 

Sampling Year 2 
Density and Rule

defined AIF 

~ack Herrin_~ ___ I~- aestival is -- [ PYS -- [ - ~- L - [ _ 188,656 I 160,408 

'----------_,_~-------'I JLN q 529,87011 530,284 j~====;::=:===== 
L~nel Catfish_ [ lctaluru_s pu_!lctatus [ PYS _ [ __ ~~- 673,865 C 458,461 [ 452,336 

~~~~;, ii Lepom,sspp. !.I PYS i 18,576,046 !I 19,019,503 ii 7,290,097 \ I 7,222,922; 

L _________ [ _______ [Jw ___ [ _____ 536,s2s .[ sso,s71 c:= -c= ___ -
I Crappie ti Pomox1s spp. ll PYS U 383,429 ii 391,252 j - i ;=::c======--
~ ~- - - [Etheostoma spp. [rs __ C_ - C ____ - L_ ~~~ c=_ -161~74 
..____ ___ ______,..____ ____ ____,! PYS !I 213,696 d 213,864 ! I -~::======' 

~r~~~d __ [;~;~m ~~----~~~_! ·945,0831 107~943 ·I 108,112 

~---~'------~:I PYS 11 750,834 :1 766,959 ·,ii 114,673 \I 113,280; l --------==-c-_==-_-----~ -~fJuv_- 1------ - L --------- -:[ 114,781 c··--113,381 

Golden Shiner ; ~:):;?~~°:a~s {~~~ii . 66,007 /I 72,991 !I -11 - ~ 
'-~~-:ngsand ~e~~--~[ 108,097 .I 108,181 I 536,756 C 537,595 

~-----('-------____ _____,! YS tj 1,235,293 ![ 1,297,914 ~I 107,494 d 107,662', 

r _______________ [ ___ r pys _Lg__0,276,410 , 20,642,sos , 57,056,877 c 56.~.514. 
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Total Entrainment Excluding lmpingeable Sized Organisms 

Taxon Scientific Name 
Sampling 

Year1 
Density and 

Flow 

Sampling Year 1 · 
Density and Rule

defined Alf 

Sampling 
Year2 

Density and 
Flow 

Sampling Year 2 
Density and Rule

defined AIF I 
~====:::=~=---------~ii UIDL ,'.r-1 =1=,7=6=7=,5=19=~1 1,830,032 l._l __ 3_1_0c_,1_89_l!==I ===29==6'=40=6-=:!\ 

[~rgemouth Bass [ ~~:::~ E , G376 [- 100.4_~ [ - r= 
;=.:======-~-----/I Juv 1.1 1,130,569 ;1 1,133,72611 322,916 !I 321,280 l 

~:-:-::-::-~===='. !=="="===::::::::~:=:==========~ L Min-now ----- Jcypr1ni~---[Bs _[ ___ 71~1l 79,210--[ 331,503 :c 325,597-, 
:========::::: I Spottail Shiner i I Notropts hudsomus \I PYS :I -I - ~ I 89,595 Ii 76,180 j 

~nfish _____ lcentrarchidae _ . [ PYS L 424,748 [__ -_ _ 432,138 :=-:[ ===:=='_ ~[ =======' 
~=====; I Threacffin Shad /~t~:~:: ]EJI 769,285 ii 784,99111 2,062,885 if 2,037,833 i 

l~-=-=--~=~ [- -~- - ---1 Juv -_ [__ ~~=---= -_ r=-=-==== -1;===1=14=,9=33=. ;::::::=I :::::1:13:,53:7: 

~~~dadftn/Gizza
rd 

1 [ Dorosoma spp. l I PYS 1 [ 1,620,776 JI 1,653,221 ) [ 11,153,969 ! I 11,011,082 j 
:======== 

CTl~~:~trfied _ ~rndentrf1ed _I UIDL [_ 922,339 '[ ___ 954,354 ~1,562 ·c 479,885 

I Whrte Catfish ;I Ameiurus catus :j .PYS ii 111,407 j I 113,644 j I -I ;=======.c; 

~e Perch -- - -[Morohe amerlcana _ [vs -- [- 216,976 L 239,933 , [ 376,372 · C: 301,291 ;::::======::::::; 
'-------~ !=======-==i I PYS II 1,833,833 i I 1,971,714 ; I 1,342,639 I ;:::I ===1=, 1=55='=01=3::-::'.! 
[Yellow Perch ___ f P}:f"CB flavescens ~ _ [ __ 352,685 [: 389,999 , L 368,159 I 276,193 

:=============::'.::-1-=I P=v=s==·:.1 - 1 - :j 270,280 l~I ===1=73=,530=i 
[Finfish Total :I 53,593,333j 54,~,388 ;1 83,421,119 :I 81,611,915 ! :=================~====== 1 

Note: 
YSL = Yolk Sac Larvae; PYSL = Post Yolk Sac Larvae; UIDL = Unidentified Life Stage Larvae; Juv = Juveniles 
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Dominion Resource Services, Inc. 
5000 Dominion Boulev.ml Glen Allen, VA 23060 

<lorn.com 

:SYU.S.MAIL 
RETURN RECEIPT REQUESTED 

September 9, 2015 

Ms, Susan Mackert 

Department of Environmental Quality 

Northern Regional Office 

13901 Crown Court 

Woodbridge, Virginia 22193 

RE: Dominion North Anna Power Station VPDES Permit No. VA0052451 
316(b) Regulation Implementation Request for Concurrence 

Dear Ms. Mackert: 

As you are aware, on October 14, 2014, the Environmental Protection Agency :finalized • 
regulations for cooling water intake structures at existing facilities pursuant to Section 3 l 6(b) of 

the Clean Water Act (CWA) (316(b) Rule). Virginia Electric and Power Company's (VEPCO or 

Dominion) North Anna Power Station (Station) is subject to the 316(b) Rule as a facility that 

uses cooling water intake structures with a design intake flow of greater than 2 MGD and uses 

more that 25% of the water for cooling purposes. The purpose of this letter is to: 

1. Seek concurrence from DEQ regarding the application of the definition of "closed-cycle 

recirculating system" (CCRS) in the 316(b) Rule to the Station, and 

2. Request waivers from certain studies (i.e., those defined at 40 CFR 122.21(rX9) to (13)) 

as allowed by the 3 l 6(b) Rule. 

The attached report provides the technical basis for our request. Thank you for your review and 

consideration of our request Please contact Ken Roller at (804) 273-3494 or by email at 



Virginia Department of Envlronmental Quallty 
September 9, 2015 

kenneth,roller@dom.com should you have any questions or concerns with this request and the 
submitted information. 

Sincerely, 

/Jtti!i.,, ,. c/r;;;m, -, ~'] 
• - , ~ -r. ii /l G - , . 

Cathy C. T~f lor j 
Director, Electric Environmental Services 
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1 Introduction 

The Environmental Protection Agency's final regulations for cooling water intake structures at 
existing facilities pursuant to Section 316(b) of the Clean Water Act (CWA) (316(b) Rule) 
became effective on October 14, 2014. Virginia Electric and Power Company's (VEPCO or 
Dominion) North Anna Power Station (Station) is subject to the 316(b) Rule as a facility that 
uses cooling water intake structures with a design intake flow of greater than 2 MGD and uses 
at least 25% of the water exclusively for cooling purposes. The purpose of this report is to 
provide the basis for Dominion to: 

1. Seek concurrence from Virginia Department of Environmental Quality (DEQ) regarding 
the application of the definition of "closed-cycle recirculating system" (CCRS) in the 
316(b) Rule to the Station, and 

2. Request and provide justification for waivers from certain studies as allowed by the 
316(b) Rule. 

The remainder of Section 1 of this report will provide a brief introduction to the Station and 
relevant portions of the 316(b) Rule. Section 2 will summarize the pennitting and construction of 
the Station and of Lake Anna as a CCRS. A summary of the stocking and management of the 
fisheries of Lake Anna is provided in Section 3. Section 4 summarizes some recent precedent 
for the designation of Waters of the United States (WOUS) as CCRS. 

1. 1 Background on the Facility and the Rule 
The Station utilizes a CCRS which is comprised of Lake Anna and the Waste Heat Treatment 
Facility (WHTF1). The CCRS was created by impounding the North Anna River, clearing, 
excavating and grading the terrain encompassed by the CCRS, and engineering a series of 
berms and canals that direct the water through a circulatory pathway that allows dissipation of 
heat and reuses the cooling water. Construction and filling of Lake Anna and the WHTF was 
completed in 1972. 

This discussion of the cooling water system for the Station under the 316(b) Rule is relevant to 
the two existing units. The designation of Lake Anna and the WHTF as CCRS does not change 
Dominion's plans for the cooling system (including the cooling water intake structure and the 
use of closed-cycle recirculating cooling towers) for North Anna Unit 3 as permitted through 
Virginia Water Protection (VWP) Pennit 10-2001. The VWP Pennit conditions for Unit 3 include 
2 mm or less screen size, maximum through-screen velocity of 0.5 fps (feet per second), and 
operation of an evaporative (hybrid wet and dry) cooling tower. 

1 The WHTF is separated from Lake Anna by dikes and a splll way and is considered by the Virginia 
Department of Environmental Quality (VDEQ) to be a thennal effluent treatment system distinct from the 
lake. The routing of thennal effluent through the WHTF does not affect the status of Lake Anna as a 
CCRS under the Rule. The cooling water intake structure is located on Lake Anna. 
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The Station withdraws water from Lake Anna for condenser cooling and other Station processes 
through its cooling water intake structure located on Lake Anna. The cooling water exits the 
Station through a canal into the WHTF and there are no cooling water intake structures located 
in the WHTF. The WHTF is comprised of three lagoons which allow the water to cool prior to 
being recirculated to Lake Anna at Dike 3. Cooling water is recirculated, and eventually brought 
back into the Station for cooling through the cooling water intake structure. Aside from water 
losses from the CCRS (i.e., downstream discharges from the Lake Anna Dam, evaporation from 
the lake surface, and evaporation by the Station's Bearing Cooling Tower) cooling water flows 
are recirculated through Lake Anna for reuse in the Station. Releases from the Lake Anna Dam 
are regulated by the Station's Virginia Pollutant Discharge Elimination System (VPDES) permit 
No. VA0052451 through the "Lake Level Contingency Plan" and are controlled to target a lake 
level of 250.0 ft MSL for the operation of the Station. Such losses from CCRS that are WOUS 
are anticipated by the 316(b) Rule (see below). 

The 316(b) Rule establishes information requirements and processes for determination of the 
Best Technology Available (BTA) to reduce impingement and entrainment associated with 
cooling water intake structures. Entrainment BTA decisions are made by the permitting agency 
(DEQ) based on information provided by the applicant and a series of 11 factors (see 40 CFR 
125.98(f)(2) and (3)). For impingement compliance, the applicant must select from seven BTA 
options defined at 40 CFR 125.94(c). 

CCRSs are established as BTA and a compliant technology for impingement compliance (40 
CFR 125.94(c)(1)) and are identified as a potential technology for complying with entrainment 
BTA standards. The definition of CCRS includes impoundments of WOUS (40 CFR 
125.92(c)(2)): 

"Closed-cycle recirculating system also includes impoundments of water of the 
U.S., where the impoundment was constructed before October 14, 2014 and 
created for the purpose of serving as part of the cooling water system as 
documented in the project purpose statement for any required Clean Water Act 
section 404 permit obtained to construct the impoundment. In the case of an 
impoundment whose construction pre-dated the CWA requirement to obtain a 
section 404 permit, documentation of the project's purpose must be 
demonstrated to the satisfaction of the Director. This documentation could be 
some other license or permit obtained to lawfully construct the impoundment for 
the purposes of a cooling water system, or other such evidence as the Director 
finds necessary. For impoundments constructed in uplands or not in waters of 
the United States, no documentation of a section 404 or other permit are 
required. If waters of the United States are withdrawn for the purposes of 
replenishing losses to a closed cycle recirculating system other than those due to 
blowdown, drift, and evaporation from the cooling system, the Director may 
determine a cooling system is a closed-cycle recirculating system if the facility 
demonstrates to the satisfaction of the Director that make-up water withdrawals 
attributed specifically to the cooling portion of the cooling system have been 
minimized." 
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Therefore, this definition provides two criteria for impounded WOUS to meet to be considered 
CCRS: 

• Criterion #1: The impoundment was constructed prior to October 14, 2014; and 

• Criterion #2: The impoundment was "created for the purpose of serving as part of the 
cooling water system" as documented in the Clean Water Act Section 404 permit or 
otherwise demonstrated to the satisfaction of the NPDES Director (i.e., DEQ as the 
VPDES Director). 

In addition, the definition provides a clarification that is applicable when "waters of the United 
States are withdrawn for purposes of replenishing losses to a closed-cycle recirculating system 
other than those due to blowdown, drift, and evaporation from a cooling system". Based on 
review of documents related to the rule-making, the intention of this clarification is to allow the 
NPDES Director to focus on the cooling water portion of an impoundment's water balance in the 
case that water is pumped into the impoundment for other purposes such as agriculture, water 
level maintenance for habitat, manufacturing, etc. Given that Lake Anna does not rely on make
up water that is pumped from any other WOUS and is replenished solely from watershed runoff 
and direct precipitation, this clarification of the definition does not apply. 

The preamble to the 316(b) Rule (i.e., the narrative that precedes the rule's changes to the 
Code of Federal Regulation) provides perspective on USEPA's decision to include some WOUS 
as CCRS. The preamble is unambiguous that the rule intends to include WOUS among CCRS 
and also explains how impounded WOUS reuse cooling water by their nature and consistent 
with their design. The preamble also states that USEPA has included this provision to allow "use 
of such lawfully created impoundments for their intended purpose" and avoid "a large number of 
stranded assets"2 

The preamble's discussion of impounded WOUS as CCRS3 is consistent with the construction 
and operation of Lake Anna: 

"Impoundments are surface waterbodies that serve as both a source of cooling 
water and a heat sink. As with cooling towers, impoundments rely on evaporative 
cooling to dissipate the waste heat; a facilfty withdraws water from one part of the 
impoundment and then discharges the heated effluent back to the impoundment, 
usually in another location to allow the heated water time to cool. Depending on 
local hydrology, impoundments may a/so require makeup water from another 
waterbody. Impoundments can be man-made or natural, and can be offset from 
other water bodies or as part of a "run of the river" system (the latter are 
sometimes referred to as cooling lakes)." 

2 79 FR 48345. VI. Basis for the Final Regulation. G. Final Rule BT A Perfonnance Standards. 1. 
Impingement Mortality Controls for Existing Units at Existing Facilities for the Final Rule. a. Closed-cycle 
Recirculating Systems. 

3 79 FR 48333. VI. Basis of the Final Regulation. C. Technologies Considered To Minimize Impingement 
and Entrainment. f. Closed-Cycle Cooling Systems. iv. Impoundments. 
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The 316(b) Rule also establishes the availability of waivers from application information 
requirements in 40 CFR 122.21 (r) that apply to certain impoundments: 

• 40 CFR 122.21 (r)(1 )(ii)(B)4 allows the permitting agency to waive information required 
under 40 CFR 122.21(r)(9) through (13) for facilities that intend to comply with BTA 
standards for entrainment using a CCRS, and 

• 40 CFR 125.95(a)(3)5 allows the permitting agency to waive some or all information 
required in 40 CFR 122.21 (r) if the intake for a facility is (1) located in a manmade lake, 
(2) the lake's fisheries are stocked and managed and (3) the lake does not contain 
federally listed threatened and endangered species or designated critical habitat. 

2 North Anna Power Station as a Closed-Cycle 
Recirculating System 

The Station meets the definition of CCRS in the 316(b) Rule. As discussed above, the definition 
of CCRS in the 316(b) Rule includes impoundments of WOUS that were created for the purpose 
of serving as part of a cooling water system and where that purpose is documented by 
appropriate environmental approvals. Because the CCRS was constructed prior to the CWA 
requirement to obtain a section 404 permit, the 316(b) Rule requires VEPCO to provide 
alternate documentation that the impoundment was built for cooling purposes as described in 
the 316(b) Rule. Accordingly, the following attached documents are provided as documentation 
to demonstrate that the CCRS was lawfully constructed for the purpose of a cooling water 
system: 

1) Submittals to and Approvals by the Virginia State Corporation Commission (SCC): 
a) VEPCO Application to sec for the construction of the Lake Anna Dam and 

lmpoundment: The application specifically states that the purpose of the impoundment is 
to provide for cooling water to the Station. 

b) sec permit issued on June 12, 1969: Permit for dam and impoundment construction 
pursuant to the VEPCO application. 

4 aExisting facilfties greater than 125 mgd AIF. In addition, the owner or operator of an existing facility 
that withdraws greater than 125 mgd actual intake flow (AIF), as defined at 40 CFR 125.92 (a), of water 
for cooling purposes must also submit to the Director for review the infonnation required under 
paragraphs (r)(9), (10), (11), (12), and (13) of this section. If the owner or operator of an existing facility 
intends to comply with the BTA (best technology available) standards for entrainment using a closed
cycle recirculating system as defined at 40 CFR 125.92(c), the Director may reduce or waive some or 
all of the infonnation required under paragraphs (r)(9) through (13) of this section." 

5 "The Director may waive some or all of the infonnation requirements of 40 CFR 122.21 (r) if the intake 
is located in a manmade lake or reservoir and the fisheries are stocked and managed by a State or 
Federal natural resources agency or the equivalent. If the manmade Jake or reservoir contains 
Federally-listed threatened and endangered species, or is designated critical habitat, such a waiver 
shall not be granted." 
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c) sec certificate issued January 5, 1970: Certificate for construction of the dam and 
Station. 

2) Submittals to and Approvals by the Virginia State Water Control Board (SWCB): 
a) Memo presented to the SWCB at the June 4, 1968 meeting: provides a description of 

the proposed Station including the construction of the impoundment and WHTF for the 
purpose of serving as a cooling water system. 

b) VEPCO application for SWCB dated March 5, 1969: application details the purpose of 
the impoundment and WHTF for cooling purposes. 

c) SWCB Water Quality Certificates dated November 23, 1970, February 11, 1972, and 
August 29, 1973: Certificates issued pursuant to the above referenced application 
certifying that the project will not violate water quality standards. 

Relevant descriptions and/or excerpts of these documents are provided in Table 2.1 while the 
complete documents are provided as part of Attachment A to this report. 

Table 2.1 Inventory of Documents Related to Permitting of Lake Anna as Part of the 
Cooling Water System 

Document Description and/or Excerpts 111ft~i1!1]!lbb~,~
1
·~·

13
,·

1
!
1!!!1!!111111~~,~~!!~~~,~~~~,~~··········~ ~-----------------~~ 
, "2 The Company hereby applies for a license to construct a dam across the 1 

V1rgm1a EJectnc and Power I 
Company. Appilcallon for ., 
License to Construct Dam. I 

Case No. 18669 ' 

A-1 

1 
North Anna River In Lowsa and Spotsylvania Coun!Jes, Virginia, and assoaated l j dikes, approXJmately four miles north of the Town of Bumpass, Vlrgm1a, and 1 

approXJmately one-half mile upstream from the point at which V1rg1nia 601 I 
' crosses the North Anna River \ 
'· 
( 4. The dam will create a reservoir to proVJde cooling water for the North Anna j 
., Power Stabon to be constructed by the Company on the southern shore of the i 
; reservoir about 5 7 miles upstream from the dam, as shown on Exh1brt 1 • 
, 5 Reservoir water will be used pnmanly as a coolant to condense turbine 

1
\ 

exhaust steam, but will also be used for other m1scellaneous stabon water 
: requirements. I 
I 
; 9 The North Anna Power Station will be a nuclear generating stabon haV1ng an i 
, utbmate capacrty of at least 4,000,000 KW . • (Note. Capaclty'referenced 1s for ) 

:=========~:=======:i:====o!KJ.=m==a==l=U=mt=s==1==-4=)====================::::· 
1 "It Is therefore ordered that VIrgInia Electnc and Power Company be licensed i 

Virginia sec 1969 
ApplIca!Jon of Virginia 

Electnc aAd Power 
Company. Case No. 

18669. June 12, 1969 

I, , I 
: and aulhonzed to construct, operate, and mamtam a dam across the North 

\ 
, 

! 
Virginia sec 1970 ) 

ApplIcatlon of Virginia I 
Etectnc and Power 

Company. Case No I 
18669. January 5, 1970. ) 

I Anna Rrver between Louisa and Spotslyvania Coun!Jes and asSOCJated dikes ! 
; substan!Jally m accordance W1lh general and preliminary maps, plans, and \ 

1 
speclfica!Jons provided m evidence m this proceeding • j 

J 

A-2 

:======: t "It Is ordered· ) 
i (b) That amended certificates of public convenience and necessity be issued to ( 

V1rgm1a Electric and Power Company as follows \ 

\ .. ; 
(2) CertlfJcate No ET-118c, for Louisa County, to operate present transmIssIon 

\ Imes and faC1ir!Jes, and to construct arid operate proposed transmission Imes / 

A-3 

, and fac1llbes, mciudmg a proposed nuclear generating stabon and associated 
1
, 

:::=::========='..__ ____ l~da'=m:::=::::.:::·="============================! 
VA SWCB. VIrgmIa : DI "2. Treatment fac1ilt!es to prevent thennal pollubon of the North Anna River ) 
Electnc and Power I I Include the construcbon of ar, 11,000 acre ,mpoundment on the North Anna / 

Company Appllcabon for \ A-4 I, River with three separate mterconnecled, heat d1ss1pa!Jon Impoundments being : 
a Certif1cate for the r ,: created by diking of three southwestern arms of the reservrnr containing 3500 I 

Proposed North Anna i ; acres. Water will be withdrawn from the main reservoI~. passed through the I 
Power Station. June 3 1 • condenser tubes discharged mto the western most cooling reservoir,, passed 1 
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Document 
I 

. l!dM.i..fa.ii Description and/or Excerpts 

1968 I I through the other two cooling reservoirs and ultimately dlSCharged into the main ; 
: ) reservo1r again." , 

l I "On the l:)asIs of the Company's application and detailed reVJew of the technical ! 
i ) information wrth the Company's consultant, the staff recommends that the ~ 

l 
; apphca1:Jon submrtted by Virginia Electnc and Power Company, be approved 

and that the staff be directed to prepare a certifJcate for the Chairman's I 
I signa!Yre." CNote· Acreaae of Lake Anna 1s apg_rox,matefy 9,600 acres) I 

V•<g•rna Elect,, aad P=c i[J The application descnbes the position and conflgurallon of the WHTF and the I 

Company North Anna ' '. reservoir I 

Nuclear Generating , A-S . 1 
) 
I 

Faailty. Apphcallon to the 1 ', ! 
VA SWCB for Certification 1 / ' 
of Prolect March 5 1969. I .' l ·, 

VASWCB Water Qualrty l 
Certiflcatlons Issued to I 

• Water Quallty Certifications that find that North Anna Units 1 and 2 including the I 
WHTF and Lake Anna wlll protect VA water quality standards / ,· 

V1rgInia Electrfc Power I I ' 
Company on November \ I ! I 

A-6 ! I 
23, 1970, February 11, \ ' 
1972, and August 29, I I I 

1973. North Anna Nuclear ) i ' 
Power Station ' I 

As noted above, the definition of CCRS for impoundments of waters of the United States also 
includes a statement that the applicant must demonstrate that "make-up water withdrawals 
attributed specifically to the cooling portion of the cooling system have been minimized." 
However, the reference to "make-up water" in the definition of CCRS refers to facilities that 
"require make-up water from another waterbody" (Preamble, 79 FR 48333) and does not refer 
to condenser cooling water circulation such as occurs at the Station's cooling water intake 
structures. The Station does not withdraw water from another waterbody for make-up to the 
system. Therefore, the clarification regarding potential "make-up water" is not relevant to the 
designation of CCRS at the Station. 

3 Waivers from Aspects of 40 CFR 122.21(r) 

The 316(b) Rule establishes information requirements to support impingement and entrainment 
BTA decisions by the NPDES Director (e.g., the DEQ) in 40 CFR 122.21(r)(2)-(13). As 
discussed above, 40 CFR 125.95(a)(3) allows the pennitting agency to waive some or all 
information required in 40 CFR 122.21 (r) if the intake for a facility is (1) located in a manmade 
lake, (2) the fisheries are stocked and managed by a state or federal resource agency or 
equivalent and (3) the lake does not contain federally listed threatened and endangered species 
or critical habitat. As discussed below, the Station meets all of these requirements. 

Lake Anna is a manmade lake and the fish populations in the lake have been established by 
stocking programs conducted by the Virginia Department of Game and Inland Fisheries (DGIF), 
the state fisheries resource agency, since 1972. DGIF has conducted stocking programs for 
various species over the years including largemouth bass, striped bass, hybrid striped bass, 
walleye, saugeye, channel catfish, blueback herring and threadfin shad. Currently, DGIF stocks 
Lake Anna with striped bass, hybrid striped bass and saugeye on an annual basis. In addition 
to the stocking program, DGIF actively manages the lake through harvest regulations infonned 
by periodic creel surveys, electrofishing sampling, gill net sampling and other studies. 
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In addition to the DGIF stocking and management program, Dominion conducts aquatic studies 
in Lake Anna, the WHTF, and the North Anna River in accordance with VPDES permit 
requirements. Dominion's studies are conducted in accordance with a study plan that has been 
approved by DGIF. Additionally, Dominion provides annual data to DGIF for their use and 
coordinates regularly with DGIF staff on a variety of issues associated with the Lake Anna 
fishery. Additional information on the stocking and management of the fishery of Lake Anna is 
provided in Section 3.2. 

There are no federally listed threatened or endangered species nor designated critical habitat in 
Lake Anna (see Section 3.3). 

In addition to the allowance of waivers for a stocked and managed fishery, the 316(b) Rule also 
allows waiver of the information required under 40 CFR 122.21 (r)(9) through (13) for facilities 
that intend to comply with BTA standards for entrainment using a CCRS. The Station intends to 
comply with BTA standards for entrainment as CCRS. 

Based on both of the referenced waiver provisions, Dominion is seeking a waiver from the 
entrainment specific studies in 122.21(r)(9)-(13) as allowed under the rule's provisions at 40 
CFR 122.21 (r)(1 )(ii)(B) and 125.95(a)(3). Dominion proposes to provide the information required 
in 122.21 (r)(2)-(8) and plans to submit this information with Dominion's next VP DES permit 
application on or before November 8, 2018. 

The following two subsections provide additional information relevant to the waiver requests. 

3.1 CCRS as a Basis for Entrainment Best Technology 
Available 
As discussed in Section 2, Lake Anna and the WHTF meet the rule's requirements for CCRS 
that is also a WOUS. Given that the CCRS provisions of the rule were clearly intended to allow 
continued operation of reservoirs created as CCRS, Dom1nion intends to pursue BTA for 
impingement mortality under 40 CFR 125.94(c)(1 ), use of a closed-cycle recirculating system, 
and pursue compliance with BTA standards for entrainment using a CCRS. Waivers for the 
analyses and reports defined at 40 CFR 122.21(r)(9) to (13) are consistent with Dominion's 
intent to comply with BTA standards for entrainment using the CCRS. Compliance with BTA 
standards for entrainment is also supported by the fact that Lake Anna is successfully stocked 
and managed by DGIF (see Section 3.2). 

3.2 Review of Lake Anna as a Stocked and Managed 
System 
This section provides additional details on the fisheries management efforts at Lake Anna by the 
DGIF and evidence that the fishery management program is successful. Evidence includes 
recent information published by DGIF itself, as well as data developed by Dominion, and 
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evidence of the public use of the resource. It should be noted that the use of Lake Anna as a 
recreational fishery was anticipated during the permitting of the system (see Attachment AS, 
page 3). 

Table 3.1 presents documentation (in the form of DGIF websites) that summarizes the current 
status of the fishery of Lake Anna and the conformance of the fishery with DGIF's management 
goals. 

Table 3.1 Recent DGIF Documents on the Fishery of Lake Anna and its Management 
I 

Document (Title Text is a URL) ' Summary 

;.c=====-------------,.-----------,---------,---------------------------------cc--, 
J An overview of the h1Story of Lake Anna mclud1ng rts creabon m 1972 with 1rnllal fish l 

Lake Anna - General lnforrnatJon
6 

DGIF, 2015 I
' s16cklngs m the same year. lnibal stockings were of largem·outh bass, redear 

1
, 

sunfish, and channel catfish Subsequent stockings of channel catfish, largemouth 

!' 

bass (northern and southern strains), redear, stnped bass, and walleye were made I 
to improve and d1Verstfy the fishery Blueback hemng and threadfln shad were 
successfully introduced In the 1980's to proVJde addltlonal forage for pelagic (open
watei:) predators. Annual stockings of striped bass conbnue in order to maintain l 

;::==============:! these fisheries (other snArles are self-susta1rnna) _ 
j Summary of the fIshmg opportunrtJes for seven game spec16S that are managed by I 
I DGIF. For example· 

1 

I "Lake Anna JS a top bass fishing destmatJon for anglers res1d1ng In central and II 
! northern VIrgmIa This reservoir frequently Is host to local and regional fishing 
' tournaments, and for good reason, Anna consistently ranks m the 'top three ! 

Fish. 0 . 7 Lake Anna - mg oporturntles 

DGIF, 2015 

I' statewide for numbers of crtabon largemouth bass lntens1Ve fishing. pressure Is the l 
norm at Anna, but this reservoir maintains very high catch rates and good numbers 
of fish m the 4-6-oound ranae • · I 

;::::::=============:! 
\ This most recent fishing forecast mdIcates that 2012 surveys found record catch 1 

Lake Anna 2013 Fishing Forecast
8 

OGIF, 2015 

Lake Anna - Biologist Reoorts" 

DGIF Renorts for 2007 and 2010 

( rates for largemouth bass and stnped bass \ 

! ! 
{::==========================:::::::;' 
\ Reports on the stockJng and management actJvltJes as well as population metncs for i 

! several game and forage fish m Lake Anna. ! 
...__ _________________________ __,; 

Dominion contributes to information used by DGIF in the management of the Lake Anna's 
fishery. As required by the VPDES permit for the station, quantitative surveys of game and 
forage fish are performed and compared to historical averages (see, for example, Dominion 
2015). 

6 http·/fwww.dg1f.v1rgin1a.gov/fishing/waterbodies/display asp?id=11 (accessed August 15, 2015) 

7 http.//www.dgif.virginia.gov/fishing/waterbodies/display.asp?id=11 &section=fishing (accessed August 
15, 2015) 

8 http://www.dgrf.virginia.gov!flshing/waterbodies/display.asp?id=11 &section=news (accessed August 15, 
2015) 

9 http://www.dgrf.virginia.gov/fishing/waterbodies/d1splay.asp?id=11 &sect1on=reports (accessed August 
15,2015) 
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The following summarizes a set of observations provided in a summary of DGIF's 2014 fisheries 
management report for Lake Anna (Odenkirk, 2015): 

• Largemouth Bass abundance, as indicated by electrofishing surveys, and the stock structure 
of Largemouth Bass were rated as "outstanding". Catch rates for all size classes of 
Largemouth Bass exceeded those obtained through the period of record (21 years). DGIF 
hypothesized the increased abundance of fish may be related to increased lake productivity, 
stable water levels and consistent recruitment of young fish into the larger size categories. 
Structural indices were above average, and were likely related to two strong (record) cohorts 
and the stability of the Largemouth Bass population over time. 

• In contrast to the Largemouth Bass population, forage fish catch rates were low as indicated 
by gill net surveys. The abundance of Gizzard Shad was at an all-time low for the period of 
record (18 years). Catch rates for Threadfin Shad and Blueback Herring were also low, 
indicating predator stockings and abundance may be at or near saturation. Gill net surveys 
were also used to monitor Striped Bass (consistently stocked since the early 1980s) and 
hybrid Striped Bass (one-year experimental stocking in 2014). The combined Striped Bass 
and hybrid Striped Bass gill net catch was near average for Lake Anna. Results indicate 
fishing success for Striped Bass should continue to be good. 

• DGIF monitoring of predator and prey fishes in Lake Anna is expected to continue and 
provide information that will allow DGIF to make adjustments to its management strategy as 
needed. The 2014 management recommendations for Lake Anna included continued 
monitoring via electrofishing and gill netting, continued stocking of Striped Bass, and 
continued evaluation of Striped Bass hybrids and Saugeye for several years. 

Lake Anna successfully supports seven~! fishing tournaments as indicated by the following 
URLs for different marinas located on the lake: Sturgeon Creek Marina 10

, Anna Point Marina 11
, 

and High Point Marina 12
• An overview of fishing in Lake Anna developed by Lake Anna Online is 

available at this URL: Lake Anna Online - Fishing 13
• 

Taken together, these references strongly support that the fishery of Lake Anna is successfully 
stocked and managed by DGIF to meet its goals of maintaining a robust recreational fishery and 
its forage base. 

3.3 Review of the Federally Listed Species in Lake Anna 
A desktop review to detennine the federally listed species with the potential to occur in Lake 
Anna (Louisa, Orange, and Spotsylvania counties) was conducted on August 7, 2015 using the 
U.S. Fish and Wildlife Service (USFWS) Information, Planning, and Conservation (IPAC) 

10 http.//sturqeoncreekmarina.com/toumaments.htm (accessed August 15, 2015) 

11 http://annapointmarina1.blogspot.com/p/fishinq-toumaments.html (accessed August 15, 2015) 

12 http://www.highpointmarina.com/2015/05/toumament-info.html (accessed August 15, 2015) 

13 http://www.lakeannaonline.com/fishlnq.html (accessed August 15, 2015) 
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System (USFWS 2015). This review also considered a previous Endangered Species Act 
Section 7 consultation and review conducted for the Station and other documentation prepared 
for the site, as summarized below. The IPAC query indicated that the only aquatic federally 
listed species with the potential to occur in the Lake Anna area is the Dwarf Wedgemussel. 
However, the weight-of-evidence and prior evaluations by regulatory agencies including 
USFWS indicate that neither the Dwarf Wedgemussel nor any other federally listed aquatic 
species occurs in Lake Anna or the WHTF. 

The Dwarf Wedgemussel has historically ranged in distribution in Atlantic slope drainages from 
New Brunswick, Canada through North Carolina. It has been documented in a variety of 
habitats, including small creeks and deep rivers in stable substrates that range from mixed 
sand, pebble and gravel, to clay and silty sand (USFWS 2007). Master (1986 as cited in 
Michaelson and Neves 1995) indicated that Dwarf Wedgemussels are absent from 
impoundments. Nedeau (2009) also noted the Dwarf Wedgemussel did not occur in lake 
habitats, though it has been observed in Vermont and New Hampshire in the upper end of run
of-river reservoirs where residual river velocities remain relatively strong. 

USFWS (2007) iridicates that the Dwarf Wedgemussel occurred in 70 sites at 15 major 
drainages. In Virginia. these drainages include the Middle Potomac River in Stafford County 
(Aquia Creek), the York River in Louisa (South Anna River) and Spotsylvania (Po River) 
counties, and Chowan River in Sussex, Nottoway, and Lunenburg counties (Nottoway River) 
(USFWS 2007). While part of the York River Watershed, the South Anna River and Po rivers 
are in different subwatersheds than Lake Anna. The South Anna River is a tributary of the 
Pamunkey River downstream of Lake Anna (i.e., the confluence of the North Anna and South 
Anna rivers form the Pamunkey River downstream of Lake Anna). The Po River is a tributary of 
the Mattaponi River, which enters the York River downstream of Lake Anna. 

Extensive mussel surveys were conducted in 1972-1973, 1991, and 2004-2005 in the North 
Anna (downstream and upstream of Lake Anna), South Anna, and Pamunkey rivers (Lees 
2005). Dwarf Wedgemussels were present at two of the South Anna sites in 1973, but was not 
encountered in the 1991 14 and 2004-2005 surveys; nor was it encountered during other, less 
extensive surveys that evaluated some of the same sites between 1991 and 2002 (Lees 2005). 
NRG (2010) also notes that Dwarf Wedgemussels were not observed in the North Anna River in 
pre-impoundment surveys. 

Dominion conducted a site specific survey in 2008 at 22 sites on Lake Anna (located at upper, 
mid, lower, and Paumunkey Arm zones) and the Waste Heat Treatment Facility (WHTF) (in 
each of the three lagoons) (Dominion 2009). Three species of freshwater mussels were 
observed; Eastern Floater (Pyganodon cataracta), Eastern Elliptic (Elliptio comp/anata), and 
Pond Papershell ( Utterbackia imbeci/is) (Dominion 2009). No Dwarf Wedgemussels were 
found. 

14 Not all sites were surveyed In 1991. One of the two sites where Dwarf Wedgemussel was observed in 
1973 was surveyed in 1991. Both sites where Dwarf Wedgemussel was initially observed in 1973 were 
surveyed in 2004-2005. 
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In 2005, NRC issued a Biological Assessment of the North Anna Early Site Permit (ESP) 
Application, which assessed the effect of site preparation and limited construction activities 
identified in the application for additional nuclear facilities at the North Anna Site. In the 
biological assessment, NRC (2005) concluded: 

"The dwarf wedgemussel is known to occur in the South Anna River in Louisa 
County, VA (FWS 1993); but it has not been reported in the North Anna River or 
its tributaries. There are no rivers or streams on the proposed North Anna ESP 
site that are suitable habitat for the dwarf wedgemussel." 

"There is no habitat for the dwarf wedgemusse/ on the North Anna ESP site, and 
the proposed site preparation activities would not have an effect on, or occur 
near, the North Anna River or any other potential habitat areas. Therefore, the 
staff concludes that the proposed action would have no effect on the dwarf 
wedgemussel." 

In letter dated May 20, 2005, the USFWS provided its concurrence with NRC's 2005 biological 
assessment as follows: 

"The dwarf wedgemusse/ is known to occur in the South Anna River in Louisa 
County and may occur in other streams and rivers in the county. However, 
because no appropriate habitat occurs on the power plant site, no impact to this 
species is expected to result from ESP activities." 

In 2010, the NRC issued a supplemental environmental impact statement (SEIS) that considers 
and weighs the environmental impacts of constructing and operating a new nuclear unit (Unit 3) 
at the North Anna Power Station. In the SEIS, NRC (2010) concluded the following: 

"No information was provided by Dominion on the presence or absence of 
Federally or State-listed aquatic species inhabiting streams potentially affected 
by construction of new transmission lines in the NAPS to Ladysmith transmission 
line right-of-way. The staff expects that future monitoring studies and subsequent 
management actions, such as the one proposed for mussels in Lake Anna by 
Dominion (2008b) will assist resource agencies in determining the potential of 
threatened and endangered species occurring in Lake Anna, the North Anna 
River, or their tributaries." 

As stated above, the 2008 site-specific mussel surveys supported the conclusions provided in 
the 2005 NRC Biological Assessment (NRG 2005) and USFWS 2005 letter of concurrence. 
NRC (2013) issued "Draft Supplemental Information to the Biological Assessment North Anna 
Power Station Combined License Application" and concluded: 

"Based on the results of the 2008 freshwater mussel survey and the Jack of 
suitable habitat in the project area, the NRG staff concludes the proposed action 
would have no effect on the dwarf wedgemusse/. This determination is consistent 
with the determination in the 2005 BA." 

Based on the preceding, it is determined that no federally listed species or designated critical 
habitat occurs in Lake Anna. 
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4 Precedent for Designation of WOUS as CCRS 

Dominion is aware of a number of cases where facilities similar to the North Anna Power Station 
and Lake Anna have successfully requested designation of a cooling water system as CCRS 
that utilizes a WOUS cooling impoundment. The most geographically relevant is SCANA's VC 
Summer Nuclear Station, located on Lake Monticello, South Carolina, which as been 
designated by the South Carolina Department of Health and Environmental Control as a CCRS. 
Some of the other cases have occurred in Texas where documentation evidenced that the 
reservoirs were designed, permitted, and constructed as part of the cooling system, and that the 
construction occurred prior to the effective date of the rule, allowing the Texas Commission on 
Environmental Quality (TCEQ) to designate the cooling water systems as a CCRS. Dominion is 
aware of another case in North Dakota in which the North Dakota Department of Health (NDDH) 
has reached a similar conclusion, although written confirmation is still pending. 

5 Summary, Conclusions, and Request 

The North Anna Power Station meets the definition of CCRS in the 316(b) Rule. Lake Anna and 
the WHTF were created in 1972 to dissipate waste heat from the Station. The permitting record 
is clear that the regulatory agencies understood that the lake would be created for this purpose. 
Therefore, Lake Anna and the WHTF meet the criteria for WOUS that is a CCRS. Dominion 
requests concurrence from DEQ regarding the application of the definition of CCRS in the 
316(b) Rule to the Station. 

A logical and reasonable outcome of the CCRS designation is that the cooling system at North 
Anna Station meets the BTA for impingement and can be evaluated for entrainment BTA under 
the rule. Additionally, the health of Lake Anna is strongly supported by the data available on the 
fishery of Lake Anna including its active management and stocking by DGIF. These conclusions 
were anticipated by the rule in the form of waivers from some or all of the requirements of the 
rule as described at 40 CFR 122.21(r). 

Therefore, Dominion requests that DEQ waive the requirements of 40 CFR 122.21(r)(9) to (13) 
related to entrainment BTA for the North Anna Station. Dominion proposes to file the reports 
defined at 40 CFR 122.21 (r)(2) to (8) as part of the next application for VP DES permit renewal. 
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Appendix A - Documents Related to Permitting of 
Lake Anna as Part of a Cooling Water System 
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A-1 

Virginia Electric and Power Company. Application for 
License to Construct Dam. Case No. 18669 
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VIRGINIA: 

BEFORE THE STATE CORPORATION COMMISSION 

APPLICATION 
VIRGINIA ELECTRIC AND POO"ER COMPANY CASE NO. J )~0 'J 

... -,.,..~---_...--~-',. .,..,.........,,._,,__._ .................................... ,,.~--_,.,._I '~----------

APPLICATION FOR LICENSE TO CONSTRUCT DAM 

1. Virginia Electric and Power Company (the Company) is 

a public service corporation organized and doing business under 

the laws of Virginia and is qualified to do business in West 

; Virginia and North Carolina. Its principal business office is 
r 

located at 700 East Franklin Street, Richmond, Virginia. 
' 

2. The Company hereby applies for a license to construct 

a dam across the North Anna River in Louisa and Spotsylvania 

Counties, Virginia, and associated dikes, approximately four miles 

north of the Town of Bumpass, Virginia, and approximately one-half 

mile upstream from the point at which Virginia Route 601 crosses 

the North Anna River. The locations of the dam and dikes are 

shown on Exhibit 1 attached hereto. 

--··~- ............................. .... 
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j 

' I 

, 
r 

3. The Commission has jurisdiction to grant such a 

iicense under Chapter 7 of Title 62.1 of the Code of Virginia of 
J , 
; 

t950, as amended (Va. Code §62.1-80 through §62.1-103). 

4. The dam will create a reservoir to provide cooling 

water for the North .Anna Power Station to be constructed by the 
' 
' 
qompany on the southern shore of the reservoir about 5.7 miles 
( 

) 

~pstream from the dam, as shown on Exhibit 1 . .Anticipated load 

t 
rrowth on the Company's system makes this additional generating 

,{capacity necessary. Present plans call for the first generating 

!unit of the North .Anna Power Station, capable of producing 

· approximately 900,000 kw, to be placed in operation about March 1, 
,· 

1974. The Company's load growth studies indicate that at that 

time the electric power produced by this station will be needed 

, to satisfy the increased demands on the Company's system and its· 

responsibilities under the CARVA Pool Agreement. Additional 

generati?g tmits will be added as required by system load growth. 

5. Reservoir water will be used primarily as a coolant 

to condense turbine exhaust steam, but will also be used for other 

miscellaneous station water requirements. The water used as a 

coolant will be withdrawn from the reservoir, p1.D:IIped through the 

power station and returned to the treatment lagoons, shown on 

Exhibit 1, which are created and separated from the main reservoir 

2 



/ 
' i 

bt the dikes. 
i 

While in the treatment lagoons, the water will 

i 
lpse most of the heat it absorbed while passing through the 

pbwer station condensing equipment. The cooled water will be re
~ 

' 
tb.rned to the main reservoir through.a submerged outlet in the 

{ 

e~sternmost dike. Upon its return to the main reservoir, this 
J 

w,~ter will mix with the residual lake water with the result that, 

Jith the full development of at least 4,000,000 kilowatts, summer 
I 

~ake temperatures will be approximately four degrees fahrenheit 
1 

above the normal ambient water temperature after mixing. On 

iJune 7, 1968, the Virginia Water Control Board approved this use 
3 
; of the reservoir water. A copy of the Board's approval is 

'. attached hereto as Exhibit 2. 
l 

6. The reservoir will be located in Louisa, Spotsylvania 
' 

and Orange Counties. It will extend approximately 19 miles up

stream from the dam site and will have a surface area of approxi

. mate ly 9600 acres • 

A minimum reservoir elevation of 247 feet at the 
' 

'dam will be necessary to impound the 271,000 acre-feet of water 

(minimum operating pool) required to provide for heat transfer to 

' the atmosphere when the project's ultimate generating capacity ? 

becomes operative. Reservoir operation studies indicate that, 

in addition, about 34,000 acre-feet of water will be needed for 



(-

( 
! j power station operation and low flow augmentation of 40 cfs. 
I 
f This volume, added to the minimum operating pool, results in a 

! normal operating pool elevation of 250 feet at the dam. An 

\ additional 68,000 acre-feet of storage capacity has been added 
~ 

f to the reservoir design to allow for flood conditions. This 
t 

J capacity requires an additional 5 feet of reservoir elevation 

f 
, at the dam. 
i 

The total volume of the reservoir is allocated 

! 
J 
) 
i 
~ 

' 

~ 

i 
~ 

~ 

as follows: 

Minimum Operating 
Pool (based on 
40 cfs.) 

Normal Operating 
Pool 

Flood Control 
Storage Capacity 

Total Storage 
Capacity 

Elevation Above 
Mean Sea Level 
At the Dam 

247 Feet 

247 Feet to 250 Feet 

250 Feet to 255 Feet 

255 Feet 

Storage 

271,000 acre-feet 

3'4,000 acre-feet 

68,000 acre-feet 

373,000 acre-feet 

The above data regarding reservoir levels and 

storage is based upon the established minimum low flow augm.enta-
} 
J tion release of 40 cfs., as approved by the State Water Control 
f 
l Board. Discussions have been held with the Virginia Department 
i 

of Conservation-~4--E~!lQw;i;C Development relative to the 
"--·- ..... --.i_ ....... T..-.,_.,,,~~r,o.-• --• 



/' 
I 
I 
jpossibility of increasing this low flow augmentation to 60 cfs. 

!The dam and associated works are designed to provide a minimum 
i 
I 

lrelease of 60 cfs, but the elevation above mean sea level at the 
l 
{dam of the minimum. operating pool would be decreased about 15 
f 
i , 
;inches with a corresponding decrease in the acre-feet of storage 

' [for the 
{ 

minimum operating pool if a minimum of 60. cfs, rather 

/ than 40 cfs, were released. 

7. As shown on Exhibit 3, the dam will consist of two ~ 
,< 

r 

compacted earth sections and a central concrete gravity spillway 

~ section and will have a total crest length of about 5,200 feet. 
' 

The crest of the dam and spillway bridge will have an elevation 

of 265 feet, about 15 feet above normal pool and 10 feet above 

the maxi.mum flood level. The dam will have a maximum height 

above stream bed of about 90 feet. 

The two compacted earth sections of the dam will 

contain approximately 1,000,000 cubic yards of compacted earth 

materials. The typical cross section illustrated on Exhibit 3 

will consist of a homogeneous type compacted fill provided with 

vertical chimney and horizontal downstream fotmdation drains 

; constructed of select sand. Fotmdation seepage will be minimized 
1 

by providing an impervious upstream blanket. Earthen slopes will 

be provided with riprap erosion protection when necessary and 
"'~·-J > 

5 
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J 

. 
i other slopes will be seeded with grass. A service road will be 
/ 
t 
~ constructed on the dam crest. The stability of the earthen dam 
\ 
' ' 
:will be assured through use of conservative design and construe
\ 
': 

~ tion procedures taking account all loads and forces to which the 
r 

' 
;dam will be subjected. In all such calculations adequate safety 
1 
~ ~factors will be maintained. ,. 

The concrete portion of the dam includes the spill

way ogee, piers, apron and end walls to retain the earth fill 

at the spillway section. These structures will be designed to 

withstand all imposed loads with proper safety factors. The 

spillway ogee and piers will be designed as a unit to resist all 

loads as a gravity structure. A spillway apron will provide an 

area for energy dissipation of reservoir releases and will be 

designed to withstand the associated hydraulic forces. The 

concrete retaining walls will be gravity structures. 

The spillway section will be about 100 feet long 

and will be founded on sound bedrock. It will contain about 

50,000 cubic yards of concrete. Hydrologic studies have been 

made to establish the spillway capacity necessary to safely pass 

the flood created by a maximum probable storm centered in the 

water-shed. As a result of these studies, the spillway will be 

designed to pass about 100,000 cfs. when the reservoir water level 
\ 1~•_,..,.- ._..~-,---~ ... •-~ ..... -··.., . ._,, 

___.. ~-.-,.,.~~ ..... r ... , 



,,,...., 
I 

J 
f 
l 

• t 
' i 
!1s 254 feet at the dam. To accomplish this three spillway bays, 
t 

\ 
~each 40 feet wide and having a crest at 219 feet, will be provided 
i 
las sh0wn on attached Exhibit 3. Individual hoists will be used 

·: for each main spillway gate. 
) 

In addition to these gates, ser-
~ 

' ~vice outlets will be provided to pass normal reservoir releases. 
} 

:Provision will be made to assure that at least 40 cfs. is re, 
' ~· 
"leased at all times. 

y maintain an elevation of 250 feet whenever possible, it will be 

Because the reservoir is to be operated to 

necessary to balance outflows with inflows and water uses. 

Therefore, normal reservoir releases will be greater than 40 cfs., 

and the mean annual release will be about 220 cfs. after installa

tion of ✓ all contemplated generating units totaling at least 

! 4,000,000 kilowatts. 
:: 

t 

1 

In order to assure a full reservoir by the surinner 

of 1973, which is necessary to supply water for preliminary 

operation of the first generating unit prior to its being placed 

in full service in the spring of 1974, construction of the dam 

must be completed by December of 1970. 

8. The treatment lagoonswill have a surface area of 

approximately 3400 acres at an elevation of 251.5 ft. mean sea level. 

The water in the treatment lagoons will be separated from the 

main reservoir by three dikes, as shown on Exhibit 1 attached hereto . 
..,. .. - - ------· , ...... - ..... ~, ,~,...,, 

7 
' 



I 
I 
I 
I 
!Dike 
! 

1 

No. 3 will contain a submerged outlet through which the 

jcooling water will be returned to the main reservoir. It will 
l 

1also include an emergency overflow section designed to accomroodate 
l 

!the maximum. probable flood from the drainage area of the lagoons. 

' ~ The dikes separating the lagoons from the reservoir 
t 
;will be constructed of rockfill and/or compacted random fill 
t 

f with riprap erosion protection as shown on attached Exhibits 4A, 
1 

14B and 4C. Dike No. 3 will also be designed to carry a public 

road if the need for such a road is established. All dikes will 
; 
' ,1 
1 be designed to withstand all imposed loads with proper safety 

/ factors. 
f 

j 
' 9. The North Anna Power Station will be a nuclear 

' generating station having an ultimate capacity of at least 

4,000,000 KW. The station will be subject to'the jurisdiction 

of the Atomic Energy Corm:nission and will be designed and con

structed to meet the requirements of that Commission. Applica

tion for a construction permit for the initial phase of the 

project will be filed with the A.E.C. in the near future. The 

nuclear reactors will be essentially identical to those now under. ✓ 

/ construction by the Company at its Surry. Power Station. 
J 
I 

/ 10. The drainage area of the North Arma River above the 

dam site is approximately 343 square miles. A review of the 

8 



j 
iavailable hydrologic information indicates that the mean annual 
' 

!inflow to the reservoir will be about 300 cubic feet per second 

i (cfs.). Based on stream flow records at Doswell, Virginia, about 
i 

!15 miles downstream, it is estimated that the maximum flood of 

!record at the dam site, in April, 1937, was about 15,000 cfs. 

J The minimum daily flow at the site was less than 1 cfs on·. several 

/consecutive days in September and October, 1932. 

} 11. The North Anna River flows southeastward from the 

f dam site and forms the bolm.dary between Hanover Cotmty and 
l 
I 

1 Caroline County. Approximately 50 miles downstream from the dam 
j 
l site the North Anna River joins the South Anna River to form the 

1 

"! 
{: 

Pamunkey River. The Pawnikey is the boundary between Hanover 

~ County and Caroline and King William Collllties and between King 

! William Cotmty and New Kent County. The Panru.rtkey River becomes 

~ tidal approximately 38 miles downstream. from the confluence of 

the North Anna and South Anna. After becoming tidal, the Pamunkey 

flows approximately 51 miles to West Point, Virginia, where it 

joins the Mattaponi River to form the York River. The area through 

which the North Anna and Pa:rmmkey flow between the dam site and 

~ West Point is rural. 
1 

West Point is the first center of population 

l 
I 

downstream from the dam site, and because the Pamunkey becomes 

tidal before reaching West Point the effect of the proposed dam 

9 



/ 
I 

l on 
i 

1 

the stream at West Point will be negligible. 

12. Construction of the dam is expected to begin 

i immediately upon the granting of a license and to be completed 
' 

!about December 1, 1970. The Company has already acquired part 
' ! 
)of the land to be occupied by the dam and reservoir. 
• 1 

The re-

;maining land necessary for the project will be obtained by 
I 
~ 

/purchase or by exercise of the right of eminent domain. 

l 
~ 13. Approximately 8.1 miles of roads and several bridges ' 
' 

, 
• ' 

will be covered when the reservoir is filled. The Company has 

' submitted to the State Highway Department a plan proposing new 
! 
~ 

locations for certain roads and bridges affected by the reservoir. 

The Company is consulting with the Highway Department and will 

consult with the Board of Supervisors of each county affected 

and will pay for such relocation work as is made necessary by the 

filling of the reservoir. 

The dam and reservoir will not interfere with any 

railroad. 

14. The Company is financially able to construct and 

operate the proposed project. The dam,reservoir, lagoons, dikes, 

/ and roads will cost approximately $28,200,000 and the initial 

f generating facilities will cost approximately $191,800,000. 

1 

i 
I 

Both will be financed in part by internally generated flmds and 

\ .----·~-~ ... --... ,---.... ,---. .. .,-, -~•\..- ..... ,..,,,.,, -~-: 
'~-•--·· 

;l 10 
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in part by ftmds obtained through the sale of securities. 

Attached as Exhibit 5 is the Company's Condensed Financial 

Statement dated November 1968. 

15. The Company submits that the project described 

above will provide for the greatest.practicable extent of 

utilization of the North Anna River, that the Company is 

/ financially able to construct the proposed dam and works, that 

the general public interest will be promoted thereby, and that 

the proposed project satisfies in all other respects the criteria 

set forth in Chapter 7 of Title 62.1 of the Code of Virginia 

of 1950, as amended. 

WHEREFORE the Company asks that the Conmtlssion grant a 

license to construct the proposed dam and associated works. 

Hunton, Williams, Gay, 
Powell & Gibson 

700 East Main Street 
P.O. Box 1535 
Richmond, Virginia 23212 

VIRGINIA ELECTRIC AND POWER COMPANY 

sy~ ro,me:: ~..., 
~ Jo1m M. Mc~rn, Presid~n~. --~, ., --~ ...,'"'~-

.. - (NOTE: All exhibits referred to in 
this application as being attached 
accompany the record of this case 
with the exhibits filed with the 
evidence) 

1:l 
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AT RlCJUiOND, JUflE 12, 19.;9 

APPI.ICI\TIOlt OF 

VI~GinlA ELECTRIC Ano POWER CONPAHY 

For I license to construct a dam across 
tho North Anna Rfvor in Louisa and 

· 7 -= ·Sp.ot1y-hania tountias-~lf4~~ift.~la ted 
df kas under Chaptlr 7 of .Tit-le 52. l of 
tht Code of Y1rgtn1a. 

CASE NO. 18669 

THE APPLICATION herefn "'' h11rd on Marcil 4 ands. 196! 

and taken under ~dvf1em1nt, ft apptar1ng that tho notice to tha 

public required to be published by the Co1111111ss1on 1
.! order of 

January ·30, 1959, _had been gfva_n a.s required by that order, and 

that i copy of tht application harain ind the e~hi~its ther1with 

and a copy of tho com11s1on 1s order of January 30, li69 had beer 
. . 

ffltd with the D1r1ctor of Conservation and Econo,ifc oev ■ lopmont 

of the Collilon~ealt~ of V1rgtnia within tan dAys after filing saic 

applfcatfon witb the Comfssion. On April 2. 1969. tha Comi1-

1ion entered gn ordar 1etting an ndd1t1onal hearing in this pro-

ceedi_ng for Hay .1, 1969. 15y order of Aprfl 15. 1969 the Ha,y 1, 

1969 hoar1ng dAta Has changed to May 21, 1989, Furth1r ha1r1n,s 

wire hald on May 21 1 22, ~nd 23, 1969. At the hearings in March 

and ~lily the i1ppHe11.nt \'ins rcprasl!nted by Goorga D. Gibson, Enrs 

B. Bra1fiald, Guy T. Tripp, III, and Turn~r T. S~ith, Jr •• its 

counscli 1nttrvoners were rcpr■ se~ted by S. Paga Higg1nbctha~, 

counsel for cert4f~ li1ndo~nar1, C. Pambroke Pcttft for the Louise 

County noard of Suporvtiors, tt. W. Uhitlock for the To~n of 

fHnol"al, tl1norAl Indust1·inl Development Corporatio", a.nd Louise 

County Ind~str1~l Davc1opm~nt Corporation; tho Commission "ns 

rcpr;2s c11tad b:,, 1ts counsel. flt tlto hellr1ngs 1n f.l~y 1dditfo1Jol 

fntcrvouars t10re reprC!se.nt0d: C. Chi!fllpfon Bowles. Jr., counnl 

fo1· th.: io·.;n or Louf.!111, II, ~ll11dull L1par:01o11> 1 Jr. fo1· ::a~ Kant 

Count;,, ;:,,1colc E. Rftjr.:h, Jr. r"r Louiu Coun~y ll.iti1· l\uth1.>rlt1, 

~nd n. Nr.1son Sutton, Jr. for Tho Ch~snpn~ke Corporatfon of 

V 1 r!J f 11 f 11. 

· ::0:1 O:! r:rrs D.\Y the c.ci:::iii:,;:; Ion h.i-;fng co:ui.J.:ircu th.:: 

,qiµl11:,1Llo11 f!laJ h.:1·c,in ,rntl Lhil l!V'hh:ince introduce\! in this 1n·0-



dis,dvantages fro~ the standpoint of tha StAtc as e who1e and 

the people thereof and h~ving made appropriate investigation as 

·-,~--~h~ e!'fltct of the prgEs_~-.E~~!!~ction upon cities. towns 
----- - __.. _- -r.-·~ ---r ' 
and tounth:. ind upon tlia- prilspcctive dtivelopriont of other nat-

ural resource! and the property of oth,frs, e P1aj0rity -of the 

.Coinm1ssion is of tha opinion nnd finds from n1l the evidan~e in 

this proceeding, in pursuance of tha policy of the State of· 

Virg1nin as expressed in Chapter 7 of Title 62.1 of the Coda of 

Vi,rginia (1950): 

(1) That the pl1n, of tha applicant provide for the 

. greatest pract1cab1e axtant of utilization of the wnters of the 

State for w~1ch this 1pp11cat1on is mad~i 

{Z) That the app11cant is financially abie to construct 

and operate tha proposed dam and associated works; 

(3) The·genara1 public interest w111 be promoted by 

the consummation of the proposed projact; and 

(4) That the applicant should be lieonsed pursuant to 

Chapter 7 of Title 62.1 of the Code of Virgin1n (~950) for tho 

tenn therein sp~ciHed to construct .11 clu1 across the North Anne 

River 1n Louise nnd Spotsylrani~ Countias, Virginii and asso

ciated dikes sub;tanti.11lly 1n accordance with the general and 

preliminary maps, pl~ns and specifications set fort~ in the ap

plication and the exhi~1ts and evid~nce in this proceeding, but 

subject to tho 1imitntions. restrictions, requfrements and rights 

res~r,ed to and on behalf of the Common~calth of Vfrginfa in 

Chapter 7 of T1t1c 62. l of the Code of Virginia, (1950) and to 

all of the conditions_, restrictions, 1ill1tations nnd requireznants 

s~t f~rth in lhis c-rC:cr. 

IT lS TlltREFCIR.C ORDERED that Virginie. Electric and rc::cr 

Co1nr11ny be lic01:.1icd and authcirizod to construct, oparato c:nd 111r.tn

tafn ad~~ across Lho ttorth Anno River between Lou1so and 

Spotsylvania CountieJ and associeted dfkos substant1a11y in ac

cord.incl' wtth the acncrn1 /111d pr('linini'ry mi1J1S, p1an~ enc: srr::c-
_ . .tr: - - .., ., . 



.. 

evidence- in this rnceeding for tho tani nnd sut,jcct to the 

re,trfcttons tmposad by Chapter 7 af Title G2.1 of tho Cuda or 

V1rg1nh (19G0). 

-:-_,_' ___ · ___ lT_ IS FURTilER .. ~~:~0 _J!\.,.L_the licenso and authority 

b~~i-n ;rantad ba subJecf7f n- ~ddft·1~n to thou imposed by , aw. 

to the fo1lowfng condition,, 11m1t~ttons and restrictions: 

(1) Tht 1fcen1ee sho11 at 111 t1~as disehar9a a flo~ of 

water through the dam for 1ow flow aug~entat1on 1n the amount of 

1t loast forty cubic ftat par second (40 cfs}: 

(2) Duri~g the perfod when tha reservoir is ba1ng fi11cd. 

the licensee shnll at 111 timas release a flow of water through 

the dam of not less than ona hundrod and fifty cubic feet per 

· sacona (150 cfs) duri~g the months of February through June in 

1971 and 1972 unless otherwise ordered by the Commission. 

l3) That the mtps, plans and spoc1fieat1ons, subMitted 

with and as a part of the app1icat1on for the l1eensa, be approved 

and ~nde a part of the l1c1ose, and no substant1a1 change shal1 

het1aft1r ba made in s11.i~ .~aps, plnns and speciffcations until 

such change shall have been approved by the Ccmfssfon, 

(4) Thnt the proposed construc;10n shall be eo~menced 

befora the axp1rat1on of ttto years from tho date of this ordar, 

unless such time be axtended1 11.nd thnt the prpject ba complete~ 

before the expiration of fiva years from the date of. th1S ordu, 

unless such time be a~tendcd. 

(5) Thnt this proceeding ba continued generally ·on the 
;' 

docl;et of tlla COl!lmhsion for such othar nnd further action as 

the Comission ~~y teko hnrafn. 

(6) Thnt en ettmstcd copy horeof be snnt to the ap~li

cant 11 and for tha license herein 9rontod1 and an ettested cory 

ba sent to couns,1 for each of the partiaa a~pcat1ng horefn, ard 

to the Chier En~1nccr-El~ctri~ Ut11itic~ of the tommts,fon. 

HOOtER, Cr111:a11ss1oncr, dissents for tha ru10ns stnt"" 

in the mmuorancl11A1 fi lod hl!r<!wi th. 
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.1'A1lt t;':lfU'0:cA'l'ICm Q:,:,: ... a:IQIO,l 

rc1ct-:a.~ :.u 

June 12, 1969 

APPL I CATI Cl: Of VIRGUUA ELE~TRI C · AMR, POWER COMPJ\UY 

-~--- -· · CA,S E ff O-= 1 §6 G~=--. ~-=----.::.-. . - - ◄- . ..--..[ ... 
~:~~----r-
-:-.:-.::-_.; __ _ :,.:. ..:·_-

. 

HOOKER, Commi~J1PJ1.!.t, .Ma~orandum of Dissent: 

As to th~ elevation of the rmser\'oir and the lagoons. 

I am of the opinion that a reservoir elavnt1on of 240 feet 
. 

above mean sea level (10 feet lower than proposed) and a la-

. goon of approximately 246 feet (6• faet lower than that pro

posed) u111 meet every requ1re1aent of the applica.nt. 

Counsel for the applicant, fn his closing argument, 

stated that ~hile not for1akfpg hfs orjgina1 position, ~s an 

alternative, that· 241 feet for the dnm and 251 feet for the 

lagoon wo~ld be acceptable, Thfs would r~sult in an increase . . 
1n the maxtRum dr~vdown of sl,ghtly in exces& of one foot and 

w111 not ht.'U! en:· tdvcri;e effect on recreation. 

It is c~vious that a 10 foot reduction in the height 

of the de.111 {i'!hich is a rni1e t1idc} ttou1d reducG the cost of 

c~nstruction substantially. The Commission is obligated to 

require ut11ities to operote as economically as possible. 

The Co~m1ss1on certainly should not approve a higher 

dcQ thRn is n~eded to maot the retsonablo requirements of tho 

app11cant. The ultimate effect of this decision is to give to 

the applicant the right to exercise the poyier of eminent domain. 

Th~ ln~ cf c~i~:nt dcm~in 1s n drastic lew end should never 

be p~rlitittcd to L,c £>.c.rchc:d 1rn1css ft is an absolute noce,

sity rcq11ircc! to ~c!cciu;:itcly meet ihc doe1cnds of thl'! public. 



··wmt ANNA fflIP,Ot:JM!N'X PEF-'htI'-: 

(A) License, Permit, Etc. Name: To Construct Rtilroad Grade 
CrosS.ings· over Virginia -~-u~S:;='HB-~- 700 and 652; Louiaa Count 
and to trim traaa on llouc•·-700- in connection therewith, 

(B) Government Agency from which it must be obtained:· 

State High~y Dapart~nt and CountY, of Louisa 

(C) Statutory er R.egulatcry Authority: 

Code of Virginia§§ 56•23, 56-24, 56-27 . . 

(D) Envµonmencal effects(s) to which directed: 

Land Use 

(E) Issuance and duration:· 

(l) ·If issued, date.and term of effectivenes~: 

-a. Permit Number 7-'32578 issued ll,:17-69, ·extended 
to 10-17-70 and 3-27~71 

b. County approva 1 obtained 8-20-69 · 

(2) ~£ not yet obtained, status of·efforts to 0btain 1 

expe~ted date of issuance: 

.,. 

(F) Whether or not obtained, set f0rth date or projections 
showing compliance or how compliance will be accomplished. 

Work completed.in accordsnce.witb State Highway Department 
and Louisa Co;ty Board of Supervisors terms. 
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Arrlic4tiDP af 

VIRGINIA ELECTRIC AU~ POWER COMPANY 

AT n1cm1or:1.1, JAl!UAJa ii. lSli'lJ 

. CAS:: NO. 11 Gu~ 

-~...,_...,.=for Aniuidid Cert1f1c1u~i~-:ut1tny Flci1it11!! Act 
- -=---= - ·--·= --

INSTlTUTING SU,PPLEM!!HTAL PROCEEDING 
··'AND ]AAflTIRLl 8B£flDED CERTIFICATES 

CAME th, 1pp11cant on Dacemb~r 24, 1v&g, and presented 

its suppleraenta1 ap~lic1t1on Mo, 19, executed ind verified on 

December!~, 1969, by T. Justin Hoore, Jr., Execut1ve Yica Presi• 

~ent, ~etti~g forth in Schedu)a A certain addit1cQa1 eltctrfc 

transmission lines and other fac11itie5, 1ncluding a proposed 

nuclcor,g ■neroting st1ti0n, the 1ocat1ons of ~hich-1M1 sba~n on 

t.he r1Yisod ~ops fi1ed.wfth ,aid 1uppl1H11tQt11 applicatfon Ho, 19, 

and r-1::q~csta~ appropriate UJanded certfficat~s theNfor; 

' . DN CONSIDERATION WH!Rt0F 1 the C~111iu1on being cif the 

op1n1oR that appropriate &n1endad ~rtificates should:be issued 

to the applicant cover1!'19 'the ~ro.posed cdd1t'lcna1 transaisshn 

Hn~_ and ot.btt fac11itiu • incl udiag. a propoud nuclur gener• 

at1ng stat10D in Louisa County aad ISSOCilttd dim 1n Loufsa and 

Spctsy1van1a Count1e5 as set forth 1n safd supplemeniaT appli

cation No. 191 &ccordi~gly, 

IT· r.s ORDERED: .... 
{a) That the afgres&id suppl~mantal application No. li. 

and maps therewith. be filed, and a supple■entai ~roceeding und~r 

the Ut111ty Faci;ities Act be instituted, docketed and set for· 

1uediete informal consideration1 

(b) That •~ended crrtificates of public.convtnieacc 

end necessfty ba issued tg Virginia Electric and Power Company. 

u follows: 

(1) Ccrtificcte No. ET-B2c, for B1oucester County. 
to operate present tr~nsmission lines and facil
ities, and 10 construct and opmrate proposed 
trans~i~110n 11nes and fac11,t;cs 1 as Jhown an 
~BP attached thereto; which said C1rt1ficate Ma. 
ET-D2c 1s to c;n:el ond ·replac~ Certificate No. 
ET-82b, issued on Junci 30, U551; 



,. 

·--------- -

,. 

-2• 
• 

(%) Certffic,Lu Uo, tT-117c, fur Loui1k Cogn17 - ta 
oparat, pr11oat traasmission 11n11 and fac11fties, 
end to construct and operate pl"Oposed transmission 
lin,1 and fac11ftias, including a proposed nuc11ar 

· gcnarat1ng stltion and associated d1m, as 1h0~n on'~ 
-.•:;;__: ___ .. lllP atuchtd tber11a;..)lhith-,..Hid Cr:rtfficatc No • 

. -· - - £T-117c h ta c1ncinifchreplacrcc:rt1f1cat.e Ho. 
£T~117b, i11ued o~ th.rch~3i. 1964s 

(3) 

(4) 

(!5) 

C1rtffic1tc Ho, ET-f!e, for Heck1aaburg County 
to oper,ta present tra■smission lines end f1cf1• 
1t1es, and to construct 1nd 0p1r1ta prop01od 
transmission 1ines and facilities, ,s shown on 
map ottachad th0rct01 which said Cartfficata Ho. 
ET-D3t is to cancel and replace Ctrtff1cate Ho, 
ET-93d, issual on July 1~. 196B; 

cortiffcat• No, !T-94~ for Midd1Bsex County - to 
0pRrct1 present lraosm1ss1on lines and facilities. 
and to construct and operate propo;od transmission 
lines and facf11tiest •s shown oA mip attached 
ther,to; which 1afd ~ert1ficate Ho. ET•94c ,, to 
cancel 1ud rtplaca tortif1c1t1 No. ET-g4b, 111uao 
on '1trch il, HIH; . . 

Cert1f1cate No, ET-99cr for Ora■g1 county - tc 
operate presant transm1ssion lines and facilities, 
and to construct and op~rate proposed transmi$s1on 

11nes and faci1it111, a1 ~bown on ~•P attached 
·-tberctoi which ufd Cert1ficet.a No. !T-99c 'h to 
cancel ind rephc1 Certfffcat■ ·No,. iT-99b, issued 
on March '1t. 1964; • 

(6} Cartfficate Ho, £T·108h. for Rackfngbam County. to 
operate prasent tr1n1•111ion linas and fac111tits, 
aad to construct and operate proposed transm1ss1on 
lines And facflitia1, QI shown on map attached 
thereto; vh1ch said Certificate No. IT-108h i, to 
c~ncel end rap1ace Ctrtificata No. !T-10Sg, issued 
on March 27, 1967; and · 

(?) Cert1f1cata 1110. ET-lllb, for ·spotsylvanh county • 
to opargte presant tr1n1miss1an lines and fac11ft111, 
and to construct and opPrste pniposad tron,m1ss1on 

, lines and fac11fties, including a portfon of ~hf 
propoa~d dam assocf1ted with the nuclear gen1ratfn9 
rtatfon ta be constructed io Louisa County, as shown 
on ~ap attached thereto; wb1ch said Ctrt1f1cate No: 
ET-111b 1i to cancel and r1pl1ce Cert1fi~ate No, 
ETP111a, fssuad on June 25, 1SG3. 

(c) That an attested copy of tb11'0Mlar, together with 

the ••ended ~•rtff1catas, with ma~s attGched, ba sent to the ap

plicant 1n care of T. Justin Hnort, Jr,, Fxecut1ve Yic1 Pres1dtnt1 

and that an attHttd cop)' of this orlor be sent to George D, liibson, 

of Counsel, for files of Counsel. 

Afri.n:Copy • ,/.? r 
:rl!SI«: :·~~~ c ~ 

' l ,7. 
(:Im k a," rl'\IO: I~ 1",1:1.l Inn ~unb:-.lun. 

_,, 

,: .. 

-: 
I ,, 



Dominion 316(b) lmplementatmn 
North Anna CCRS wrth Stocked and Managed F1shenes 

A-4 

VA SWCB. Virginia Electric and Power Company. 
Application for a Certificate for the Proposed North 

Anna Power Station. June 3, 1968. 

Dominion 
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P. 0. P.0X ! i ! 43 - ----------------·-

SL1PJ !:CT: '.'!:--0i;,i2. :·r ➔r::·i·:ic =1;,C: F':1:,:.-;:,- (':c.-.:r.;-J;1•; - t1;:;ol fc;xi·1oi1 foi' a r.0,~·i-:-ic:::rr·-:i 
for "i":ic Pr8;Jcscd ri.::,1•-i·\·1 t n;;ia Po·-:,,,· S·r;::·;·ton 

DATF: 

By !o·rt.ar c-f ,".pc! i SJ l9tiS, r',, j. [), P.i s i•:~00:1., i·'a1:..:~r:c;- - ~m-:i:::t I=i-•ui:J1.:::~·io;·1 c·; 
ths VJ1~~1;n:c :::1G·:·;Ti.:: ~:,n f\:.':!-?.:- f',::·.-,f'ui1·.:~ s•.!hr:1i·i··;·Gd ;;:.11 c;J\:·;;~-;-ic,i1 -i-o .-Jis'.~:1~1·9e 
such ;-,as·:.::: as i'P.-3'/ ~2 : ;;~uri ·sil b·; ·i·h;;i : ri:::·i·c:: l ~-j· k-n 0!).::,;:i·:· f o:, ;;;ii(; ma i n·:·e;-;2:12,:, 

o·r- ff\r.s 'Jni~s ei-i· c si"i",3 ic.,~;..: .. ~cC! ?ii ... :)UJ~,:; r~~i.!ii"i•'i, ·,1ir~Ji;1f;J .. 

1. Th.:: C.:x:",08:'l'/ ;-,,,s i:;,,·;u0ssc -:-;:~-;-- .'l i'!1.:cJ~2;-- ~c-:1i':, G,;r,;~ra·;·:r:~1 Stc;-:·i;:·n b~ 
tcca·i·ed cH~Gi' -;·ii-a bG.:-;~ =·::=:i•i•cii'S o·? ti~,J ~-~c,r--i•11 tii~;1z. Pi'lt""!r ir. ~cuis2 3ild 

Spv1-C"SY 1,12.n l 3 Coq~_.; .. : :;:-s 4 l'"i:~: or i ~":Jr? ~n ·r..:-r rtt12 I i .. :-~-- i s2 ll0 ~cr:::-2:·n; ~\.1 

the propr;s.:i\ c:0:1:·.:,cs a:-.:-:.i,1.j ·-;-iD -;-;::·_.c,:· c·~ Dt,[·,,;irri·f;;/ tb:.i-rrc.i ~o11-J·1-ic,~ 
as resu!·1·in;, -;:;--~~.1 i•hc cJis,::.:1r.,;1.,;1 Oi: ;:;c,:~i-:-,:~lfr-v·i·~J·,· :c0-'.1 cfs oi- C::J1~d3;,3;:ir 

cco ( i n0 ··:at~1- ;: j 0/1! O:J•~is ~....;•.-;;:;,· fl t8(! \IC in:: Uli i ·j- ·.-:;1 i c'i ~Ir f 1 bP. :x::sscr: 
ti1rcu9h ·i·h3 piD!i'i• a·:· r.c:i;•··$l ;.,:.::;J. 

2. Traa·;1il-:n1-:- fac!: i-,io::; -;-o pr~:',i':r:r,· ·.-ctirr,;::-;/ .:o: !u-;·~ori o:---;•liG ~:c,--;·b .-=.a;-,3 

3. 

R·,•·-'er i11c!1_:,i.:=, ·n·,i ccr~·h·cc·•.·lc'.1 o.~ ::-n 11 0th) "',... ___ 1·r-•::io11nr""a"'·i· ,.n ·'"'<'I"' v " - _ r - '-' ~, •~ ,., . .:.,, , . -• r, c, 

t.Jo, ... ·th f\;--111~ PI·.'a1"" ~lrj-i·f~ ·J·i,r•::.; .::G::i:Jr~-;-3 i;i·t-~J~~nn::::;·j--.:;:j: fi~CI~ d!ssioa~j·i(~r. 
inip0unC;;-i3r. ·:·s t8 i n!1 ::;·t-.:ri-l·cC: t,,,. Ji k i r.9 -.) 1= -i·ht\sr.; sc-':.!·fht:.·.::s·J·et~ ::!r~iS of Ti,e 
rBs::::,--.1oi;- co11'tc:inf:-i;1 .35r.o ;:;-:-.;,'es. i•1::·j·::)r ·,:iil ba ,-lf~·h(k-::·.-:r ti·c,·,~ ·:·:1~ 
r:i;:iin reso.-._roi;:- r~ss2-:: ·:·htQlir"f: ·:-:v:'. cr:;~:i;:;r..s::-.r ·:•:.::_.,zs: disd~at(.18d i;1to 
i"l"0 ·.-12si'0i-n ,i-:::;::. i· ,:.r.::, '. i .r,1 r 8:-! :c:;·,.-~ i r: i:ci ::.s•--:.~i ~-:,;-o. :r :1 -;·11~-. ot; •i'i i~::0 
c00Hn0 ,·ese,i.c;,·~ :.::n•i u!i"ir.-;::-;·.::,;v d:sc:-:J,';F~\: i1:·;·.:, "l-:'::: 1 . .a:n rsser·:o1r
aqa in. T:,e, r::a:-:: k,_;;1; -i-2-~.:o;-,,,r:-1..:i ·,:i un(t..:-1· -i-f•e ;i:,:;3·:• a(:•,Gf'S() com! j-;-j Ci1~1 
.. .. • • l • --.r• . • • ... • • 1.s s.~:p&e rGd -;-c 02- ;:o p:,:,.-.3 -r,~:;;i q::.,_ .- ::,-c ·i';,S- r:o, :-i~- cf 8 r scha r ~e u::cl 
rt is e;~psc•i"Gd -;·;~:1-;· ·"i"il;:, S:'.;C;~ 1;;:;-j" . .3r- '-·.'i; i iY-~ j""Jjlic:;-, Nb:~'-1-::i 1;-:.j 

dissipDteC: ln -;·h:-; r-1::irf: JC-~', .'j,: ·;·;'.:: ,.Js-~;--n;, j·;-~:Z.i7. ,-c,;dr.-,:i;1 
-re:n1pe,ra ·i-u1r.: f ;:·r... i::ia i~ :;~r\'O i , .. ,.:;u-;·s i ~!•: -; .. h!:: i ;.:--:·::Ci g-;-=' :Ji"'E-~ c·( t:)G 
otrt""1Zl I i is lr.J~" 8;~ct:-.. c-;·~.: -: .. o ·-=:..:-: c·~J -?)C"? i ;i '3 iJ ~ · ·., ·,-;;i E ci1 f s t~,-? ~05 ;· 

C
. •• • __,_ • . ,. _ ·•-:, ~ . , , • , , I • • • • • • 
• 1 i tea; t•--f:1, ... t·f.1.:;:~ 1.·.\.1:;·,·--~ s-~~:-c~s ?:-:'-~-~,,- ,t?:1 r~-:to;c~~rc,i? or;t:; 

or-e ir,.:;f9riifi•:::.1 ./:· o~- '. r:r t·i :::.:::::rp_:.J·~·~=-~l'- :.:~,,:-:\: .. •E,c; 3r,,: -~-1~2::,-;-;.~. 
?1:; .. :·airt;.:,.i r~<;;Q~~-J~:::£,= :.;:~::~ :;s ·.:;·: ~-::. r;·;,:·•i.--::·:-~~ c,, --.r:,;1i .. ;-:-.(·nd ~P 
acc'-~~·•ia1-,::.:- ., i r-~, ,: ::-~: :. ;··.:.r.::..:1· .: .:; _ 



¥~ry;.,,~'3 ~~-c-ch~ir.: i:.1!d 1::',,)~;-.::;j C::,~,.:i~,, K::i;r~·;1 f.~~--:.:i r.Y,-;;_:r 5/ .. Hhi-f1 

p~~p 2 

4. it ,s p:i~~-==~ :r.l-r ~lio ~~:]~j\1!);:.• b-:l ~.1o.:;re)"~ ~i} •;;~~: .. ~;-~~-~ lj~~=~r .. ?tt ;~~~! 
r.sUut'..:..,:-j t~'!:"il ~i,D ;;,.~,:;..1i.;;,~,;--"v'i~t •,;;1i h,J 40 r~1-~,.::: ~~y_;·;.:.~:,:3~ h'i•.:Q'J~J"'' 
c;;;j; th~ ffi;ilh-~\,1 1 k'X:!i t0 oo iG:.:-;;-.:;.:::k..j ~,;, -t;KJ t1cM·ii F.,~:-:.:l .:c1ia P.!,;;:..;ri::~'/ 

R.• .... ,:.,• 0"',.. c"--.. .. C"::•i"··-,r:·,·1'- •r'"""·'"' t!'~--J-..., t r:-•-.,,•- .,..,,., ,r-:-•-..1,!' ...... _,d .-.,..:;r,,_,..,. -~'' ,.~n 1 ff1f'.J t=' .. -..,.-,u'l•• :11.-0, 1 ~~_,,;r-., J ...:,,• •• ,A,,,..,Ji •••~ ~,.:.l':t,;.._.JJ;. 11;:;i"r·.l•~.~1 I..J• 

i ~o:.J .;;1~;;:"..t;~·~-;;:'i'-i~:-i 0.1 -~n0 t;.cr· l-h ti:v,a:: Rh: c;'i".. o·· c.tm ~ S'JQti 1 i'1::i ·,· t;1~ 

40 c-t:n ,d ~ J r--:;::~1~ ~ ~n .;:i :-0 t.) :X'.J j)m~ ;;~;'l•;· ,r:-:-:i.1~.;:;..i :~ Yi',i:, r.;:n::-;;-:-:1 
l"\4.....-.'t........, 7-•"'i;i,, .9"--::-.---pa.,: •••-t.•n ,,II 1.r••-rp~l ... :,. .~+l; • r,-•.£-;.-) ~ ~A--. .. _...,..., ..r-,• -•r.,. ... , .. .-..-.,...., ,;,~~ .,,._,._,:,, '-',;_,, • ..,._.1;..,t,:~,.:, f ,,, I.ii -•-..':;;JI , , p.,;<; ,.-J n u ,_.,, •;:-..-~, •._._;,;•,I._;,.,.,_, '-', 

v..-:i:~~ooo c!r.-:,:;::~t-~-;-?.~cn f.r.,n,i'ig J":·:a:j.,),-.~. Ti,;:, 1f.:?;:::cr 01: 1-;>:;z; ~xrt:-.:.301 
d] il~1 ;.o:-i 1~::;n O;'J ~nCt':;--3~~v~ ~,~3 .::s~i;a: ~,:i;·k;~; c.J;a~~ iV -o, ·i-hv !?~r•i•i~ 
Arm,1 - Pv~:'~:v~~/ Ki ·.:,~r s·,.['~·.:-m t.}'i');':•i:!•: i},3 CU:!:','~~r..j'l!\..-.3:. ~ ~ z::d ~Wl ;.';(l-t}~J ~ d 
r~:;~;t ;n ;,!~;<;~-n;:.:ir,t1y ~;:1').:'.;';GJ ·;:!:a-;;J ~-.-tTir,;t2";1';• ~·~uin::~;.s-..,·;.s 1,. 
H.E!J"'-lltJJ.or Cit....,":,i-1 .a:i~ Y.~n~ ~J; JC Ji:.::t 0-::i~,.':1 ,. 

On ~V 2~ .. i:)5.3 1 ·H:e s;1"-3?f- f'l--Otj r. c.;::;7,fo;r~:-:::J t-1~1i1 n1-;:; 1,;;-1i:'\2.;- :i7'1-1 hl:; ~cr::::.:.i~ ;,~;>;Y 
to .1iG~ss ~n d~,;~; ~ 1:-:~ W-:;i~?l ;:i~~'G3 :J:i~ '(,"..,:.;-::~:;,s; iu~ ~;- -Cm eH ;cLr-e.., -,; -,"°!1:J 
ci:r:,ij big o-i m::it d~!;:;i~.:-!1fo:, n:;~%r,ni~r ~:;s•;•r,::., ~~-~~..:;::::,: +.:;~ ,oo p~,:;-.,-t .. 

1'1'J~ ~or~~M1:,;')1° ~~-c;.iJ:.•l:{.::i ;:, ,~-Bt.;,JS 1-h:, :u~;.:"!ft;::,.3 ;z,,,tJ ~~J-:: r.-5;;.ffi.f1V::~.;'r:, 
t:1£.00 1;, :1;s c;-;aij;~ l!i -:~r ~;!r;'.;,..i?;;.g -H°}D 1.;·;•;,c~s~..:~k.a -0f i·i!:1 .h,:..:,·;· ci_,:.ir-0:1 l'..:- 'l 

poti\55 .. Th0 tr.'i!~-:0-:.,;:rl,gfJ t:"M::::, ~n.a~:_r.;:::,; ir,tc-,·.::·th·~ ~r;.,;, 1·;3-,3, L:;: ~~-.:;~:1k,::~ 
to ·fo-:;·~ t'.-lJt l j :-c•.:;.;i ~ fl o p-:...:~ i ~ i:::::rr { ~-, c~ ;- ~ ~-1 lf:-'1 1 :Ft.:tl"✓; C-G--=, !i ~ ;":.-:;; -: ~-.- s· :·::•:;:..:.u 
EZv::;-de GS-7\l',ii'.JT!q; S?.::rU.::.~~~!I ~ v.:-ti:;';',l::,;.~l' iS-6~ 3 ~}~~ .J-m 1.';.S):;.,,l"J~~ 
~f';l-',j;"j.~·~o:'l.. T:10 e~G~(j~~¥'~.:!;l 01 -~:,.:;) ;,;;:,j:;'t);'T,3 :t.J-i ~·;t,J o~-I L.:~nt )!:Y 
L, Y'he, ir~;.~ ':'".:s·.z.~~•--·o~r i~c::; ti~;:.,1 c:i ;-;w ?,'l.:l"iO;;.G"HCB 1:S,1,,;;r(~'(.-i; Di<:;·~i'i~:.-;;~ 

O B, ~ l't-'"' .. ~.,...,,,.~.~ I' -~ .. vi~ fl."~--"';,,~ Jp-•:·n j" '/ ~-"'':"' ..... t•,--~-,,,... ""l~'t-•~ .............. "'Jl,•·n:- ,. -· ~7-,,, •'(I.' 
j .:C,~o,,v,<,rj'1 J;'..:.Lll i,u~'>'-j y) V ._,U,:11 \I .oJ:;,'"[ .. _-r,':J f"'-,-"T;..:•..>"; cj{.;,i.,,,_..,, '.1'/ 

tim Fe·~.:" 01-.. .. ~~~w {J~~:ff:•, ;;!.-Ci:~ r.?'°t, '.i-;W .. ,. 

CH'.ii'.,.Yfoh::9Z::::':~ ~-:, ~:,J-~0=--~·--;g~ot ~C~5-;,,:,-i<;-r.~ ~1~i'ot) ~-8:,.,,d e~ 'i'.!~1~ ._r,r~!Jr;?...;:; 
fi"Cfi'I ,ito t:, S. ~k~n·r.c"' E.:;"{;Z.U S·~~-;•J~.-: ~-'; P.;d-.;;o...3-;-)d rncl ,r-c,;~ o~{t.:~el 
u. S. t-l~-~r:r.::,;- ~..:.:·t.-::.i ?t.~J ii.::Jfi.-,:",:, Tr..;3 .3::;1~.:ry,;,·;•~D?l ~l.::t+ 1:-r0 0.;·:!rv..:: 
volij::-:e c,J ;~•,'il ·j;.-~;-i?..½; u:~(tj ~Q ~:.,f(;.:;~ • .,.~~•,1 ~·1·J~~t;:.~ i.i -~i,c J~g.:;~~j~•;:,c;; 
o·f h2~-r ~:~r-g/ i~ ;:.~~.::-rl cri vcr=:cr,~~ .,!i:;.-.;:...1~-t::;, ~~;:;rkf:.e11 ~f ~~~ M.:·J~" 
C'<l-:-,,<=:o. ~~-.--... ,-. •• ,v ... --,....1,.t..._.,, -.::~- ~.:,~........ r-~-P. .... ~ .,,_~ .,....A.~-· ...... 1•· .......... ,. .• ,,,,.~ .: .. ~ 
Wi,t..;lil in ;-""-r .... ~.I'. \• .. "t"-.1'"', \...iot ltn.::., ".,..., 'J .:._,t,A ~,"J \-!:.'-1," ,;.;,l t....-_- .. ,~J) ) ~"J,.t::t• i:£j,1-;:, .,-;~ 

cl j lt;.Jt''!} ~~°!l i~.:i J t· wt.~ 'i!',.i3 J l.Js·~ H ~ e:-:1 <.t~ .-.;-;\<rt ~~~ l r. e-t 1to c>01.J H •Jc: i '/ 
D,.,,-.,'"i .r,..,.,.,,.. riv- ---•1". '- •_,,.,. d.. '~,, •fl -•·· ~ '>'" ~,· '~-, ,.,,,,,..,..,, .,,,, "' .,,,-..;.,.,.., 
lvJ~~ a~ 1.-i 'W•J•~-:"' ~-.....,i.;J J ,..-,,. ..... _,. i';' ·.,J,_t J1''~"''---'.J...._, ~ u.--,..• ..,-._;;~i, .~)~1 \f~'ii• 

1~,Q ill'il'H i1J o'} ·~·~•~ ~,~J:~!.-:.t "'iii.~.., -;i~o ::,f;~.....:.-:y•;-; . .'Jl'l U:!i;:';:; ~~-j ~i1's -c.}lc,c.Jliit'..;::.:.:: 
!I~,...""";. :imi ~.-::-r .......... r~~-d .;.-.. .c,. l•,-.-:=-i"· 4•.-~ "t,.I: !•1,-:,.:. c--~1- ~Q> .. "" -• ..... j' 'I --v-r- ,a- ...... .,. {.1 l ........ ' 
~-.... Ut ~•'II~ .. :,•~··"' ... .,,;, •••-..J ~-ht..:~ 1i.;;~~~r"'Y."••...,;1 .,..,_?'.....,.r..-1 .. -, o,tj.tr. -.)JJ.;:, .... ~r __,~ .. .>-"I~""'' 
t~t ~:r-til ;",::?~., -~~:_:J~~~ ~-~~;- s-;:~·:·;tr. f{;r~e-:-~-~~~- r., .. i~-~ t:::o ~~~f,~j'l ~;rJ:;~~ 
ei'i-'1 ecr.-1:P-i"\'.!l'·[~-ii ;., vr.,ir ~.:=~-;~.:.·~·:t,.'.:. 

Th~~ ~.;;~fic:1;-J::r; ,..;e-~ ... ~i•-_-,:.,•~~~:.l:1 :fl ~i;·., r~~~;.1 .. ,-,.; ... ; -;-.;,:2~_,J,.:::-/:~:~;1 t,.~·.i ;-:-~\ .. ·~:~ .. :..J,:c;·;,I} ... 
';i;e o1:.:~.-,t-~J '/::;,~~~--j .:..~r-~;;~•;,r:~.f. .. 1~~~: ;:.~ .. -~.--- •t•::-u ,:-.·:~'- :~j t":,",J ,~::,:.;~;·~..:::.; ~: 
~t ... ~t:e: ,~::-t~;~~:;:: ·fis:-,.. ~ .. ,;.,'._.r:·J-... ~ .. -~ :~ .;~:1 ~,.1_,:i ,-· ~-~:: .. :::r.:~.--; ::

1 
·~; ... -c: ~:.: . .-~, 



I 
~t;:.~Y,~'~1~3~~ s~l;_.1:;~~!e::}~, =-.:~!~- -!0~- t'""3~{JI~(~~-~~ c ~.t;s~s-,.r-j Q-~ E:3~~0J;~ 

~-Q ~-~:.:-.~s r:i:.i .~r~:-~ i:u·:J yJ~/'7,,;,_sC-j~ ~~ .:~u-::.:~:.:~:0 ,!-;-J:-2~ ;:;~~~ :1: "}:;3f~ erra:gD.,~~;-\- • .:.~ p.~~r~~l2~J1$ 
'...','J,~.Fr .... c_,,~:::.'?'_ :..·.~.-.. gr;:·,.~:\_ ,:;,•,.-2::_·:.-~..,.,]'• J ,..,,~ .... -,.,-, CJ•t•n O'\•~·.•~~, ('I ;;,~·-,',-,-- ~--·, •·~ ·r· rv·,,~.-- .. ,ry.J\!•8 - ........ •"-~-- - ?- .. r .,..._._ t.•~J-_"JE,/ .,.-~.._-;-._., 1:1.r( ... -.. .;--..:.·:~.1-.... ~...- -·i" .. J.:.....i:1...:.\.,....J .-.J,1,-..,,. 't.._.:st ,t \..o ....... ., •• ~,-..;.-Lt-ill 

t (·~ s ~: :~:.·~".. G.~!~~ ~ .. :;. :~ 2~ t 2~ ; 1:;, ~ ~ c:~ ::~ fil ·( .. ~J;" r1-L 5 { 12~ t ~ cli:.;~ ~:. t·!--~ .,~~.,.:::, c=,.5~~~- ::~~ ~ ~ s2q <.1t' ~ ~;) 
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Virginia Electric and Power Company. North Anna 
Nuclear Generating Facility. Application to the VA 
SWCB for Certification of Project. March 5, 1969. 

Dom1mon 
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SITE 

The station site Is tentatively located in Louisa County, wTth 

the reservoir extending into Louisa, Spotsylvania and Orange Counties and 

will contain approximately 11,000 acres. Exhibits 1, 2 and 3 show the 

approximate location of the project, 

PROPOSED RESERVOIR 

The proposed dam would be constructed of compacted earth with 

concrete spillway to about elevation 250 MSL or about 95 feet above the stream 

bed. The dam wi 1 l have a length of about 3,000 feet with a concrete_ sp 11 lway 

of approximately 250 feet and a service outlet to pass mlnlrrum flow require

ments. The reservoir as contemplated will have a surface area of approxl-

. mate l y 11,000 acres with a depth of about 80 feet at the dam. An area 

capacity curve of the proposed reservoir is shown in Exhibit 4. 

HYDROLOGY OF NORTH ANNA RIVER 

The North Anna River at the dam site dralns·approxfmately 343 

square miles. The nearest gage, about 15 miles below the site at Doswell, 

has very good records back to 1928 and represents a drainage area of 439 

square miles. The record discloses that the minimum flow of record Is 1 cfs 

and occurred in September and October of 1932. The seven day low flow with a 

return frequency of once in ten years Is 9 cfs. The ma~lmum flow of record 

is 18,300 cfs, which· occurred In April of 1937. 

DOWNSTREAM FLOWS 

Prel lminary calculations disclose that it will be possible to re

regulate the North Anna River at the dam by passing at all times a minimum 

flow of 40 cfs. This re-regulation will be of Inestimable value to downstream 

property owners, for It will greatly Improve minimum flow conditions. 
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Approximately 70 per cent of the time, reservoir releases will 

exceed the proposed 40 cfs minimum, yet even In adverse water years similar 

to the drought years in the 1930 1s, the maximum pool drawdown with 40 cfs 

regulated discharge would only be about 3 feet, which 'A'Ould not greatly affect the 

recreational possibilities of the reservoir. The proposed generating facility 

would be designed to operate under these conditions. 

WASTE HEAT TREATMENT FACILITIES 

Exhibit 2 attached shows the reservoir and tentative location of 

the dam and power station. It also shows a series of treatment lagoons which 

are not a part of the reservoir, but are waste treatment facilities designed 

to allow cooling of the heated discharges from the facility. The area of 

these lagoons approximates 3,500 acres. 

Preliminary studies Indicate that the use of these treating facilities 

will enable the discharge of cooling waters back Into the reservoir at approxi

mately 10° F above ambient water temperatures under the most severe conditions 

of summer temperatures with maximum generation of over 4,000,000 kilowatts 

by the station at 100% of capability. These slightly warmer waters will spread 

over the surface of the receiving reservoir and will rapidly dissipate the 

excess temperature to the atmosphere and/or mix with the receiving waters. 

Under conditions of more favorable climatic conditions and lesser generation, 

the discharged waters will have lower temperatures than stated, 

RECREATION 

A reservoir of 11,000 acres with a shoreline of about 105 miles, 

situated near the center of a triangle formed by Richmond, Charlottesville 

and Fredericksburg, would be a boon to fishing and water sports-of all kinds. 

Water level fluctuation in the reservoir would approximate only three feet 

under the most adverse prolonged drought conditions. 
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Under present design concepts, the facility will pass approximately 

4% of the available reservoir volume through the condensers each day, after 

full development of the project to 4,000,000 kilowatts. In addition, Intake 

design velocities will be approximately 1 foot per second, which should minimize 

the possibility of any fish being drawn Into the cooling system. These pro

posed design criteria should el imlnate or, at worst, minimize any possible 

damage to aquatic life. 

, . 



APPLICATION FOR CERTIFICATION OF 
WASTE DISPOSAL FACILITIES 

NORTH ANNA UNITS ONE THROUGH FIVE 

In accordance with the Water Control Law of the Commonwealth of 

Virginia, we are hereby submitting formal application to discharge such 

wastes as may be Incurred by the Installation, ope;atlon and maintenance 

of five units at a site located in Louisa County, Virginia. Exhibits 1, 2 and 

3 are attached showing the location of this site. 

Description of Facility 

The proposed lnstallatlon will have a capability of at least 4,000,000 

kilowatts. Present plans call for co1T1Tierclal operation of Unit Number One in 

1974. Succeeding units will be added as system growth dictates. 

Unit Number One will consist of a pressurized water nuclear reactor 

and 815,000 kilowatt capability turbine-generator. Following are details.of 

water requirements for the lnitial unit In the five unit station. 

1. Water Consumption 

It is anticipated that at full load, the unit will require approxi

mately 1,600 cfs of reservoir water for condenser and miscellaneous cooling. 

In addition, approximately 2000 gpd of well water will be required for sanitary 

purposes. 

2. Water Supply 

It Is planned to impound the North Anna River as shown on the attached 

Exhibit 2 to form a reservoir of approximately 11,000 surface acres. 

A minimum flow of 40 cfs will be released from the fmpoundment, 

regardless of reservoir level, for downstream benefits. 

3. Body of Water Into Which Wastes Will Discharge 

Liq~Jd wastes will be discharged back to the reservoir through the 

circulating water outfall. 

l 
! 
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4. Liquid Industrial Waste 

The condenser cooling water will be discharged Into a series of 

treatment lagoons as shown on Exhibit 2. The surface area of the lagoons 

approximates 3,500 acres. At the point where the treated effluent enters the 

reservoir, a submerged weir will be placed to insure that the warmer waters 

will be spread over the surface to allow for maximum heat transfer to the 

atmosphere. 

The following are estimated station Inlet and treatment lagoon effluent 

conditions: 

Source 
Treatment 
Frequency of Discharge 
Rate of Flow, Cfs 
Temperature, °Fat Max. Load 

Station Inlet 

Reservoir 
None 

Continuous 
1600 
46-89-k 

* For 4,000,000 kw station capabil lty 

Treatment Lagoon 
Discharge 

Reservoir 
None 

Continuous 
1600 
50-99* 

It Is estimated that the following variation of temperatures in the 

storage reservoir throughout a normal year will occur with the station at 

4,000,000 kilowatt operation. 

May 

78 

June 

85 

July Aug. 

89 86 

Sept. 

81 

Oct. 

68 

Under most severe conditions, approximated in a summer following a 

32 month drought and 4,000,000 kw load, the temperatures In the reservoir should 

not exceed 93° F in July, except in a localized mixing zone area adjacent to 

the out-fall of the waste heat treat~t facilities. Exhibit 5 is a plat 

showing estimated !so-therms. 

8. Yard Drains 

The drainage of the station area, consisting of natural preclp1tation, 

wfll drain into the circulating water outfall. The drainage from the remainder 

of the site will continue to drain to the reservoir by natural routes. 
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C. Flash Evaporator Blowdown 

The make-up _wa~er flash evaporator blowdown will be approximately 

50 gpm and will represent three to five concentrations of reservoir water In 

chemical composition. 

D. Deminerallzer Wastes 

A mixed bed polishing demlnerallzer will follow the flash evaporator. 

It Is estimated that this demlneralizer will require regeneration once each 

30 days. 

The regeneration chemicals, composed of 155 gallons of 5% sulfuric 

acid and 225 gallons of 4% sodium hydroxide combined with approximately 3000 

gallons of demlneral lzed rinse water, will be blended and slowly discharged 

into the circulating water outfall. 

E. Secondary Loop Blowdown 

The anticipated volume and character of this blowdown ls: 

Flow 

Gallons Per Minute 

PH 

Total solids, ppm 

Phosphates, as P0
4

, ppm 

Continuous 

15 

9-3 - 9-7 

5 - 15 

3 - 5 

This blowdown will be discharged to the circulating water discharge 

canal. In the uni ikely event that this blowdown becomes radioactive, It will 

be diverted to the liquid waste disposal system. 

F. Liquid Waste Disposal System {Possible Radioactive) 

The liquid waste disposal system of radioactive wastes will be so 

designed that little or no radioactive wastes.will be discharged to the reservoir. 

In any case, such discharge will be well below Federal regulation 10 CFR-20. 

Exhibit 6 is a flow diagram of a typical l l9uld waste disposal system 

for two units. Exhibit 7 is a schematic flow sheet of the source of liquid wastes. 
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Disposable station liquids, either radfoactive or potentially radio

active, are classified according to activfty and enter the I iquld waste dis

posal system high level header or low level header.· Waste I I quids which have 

significant activity are collected by the high level header. 

High level header 1 iquids are collected in a tank, and are from time 

to time processed by an evaporator system. The evaporator system liquid product 

Is decontaminated clean water. The radioactive components are concentrated 

and dlsp<;>sed of as sol id waste, 

low level header drains are essentially non-radioactive and fnclude 

such things as the high level evaporator discharge, laundry, shower and laboratory 

drains. They will be collected in tanks on a batch basis until their activity 

Is established. 

In the event they are radioactive, they will be forwarded to the high 

level system for processing or if non-radioactive, they will be blended with 

the discharge flow from the service water system. 

The combined high level and low level non-radioactive treated wastes 

will vary from Oto 59 gpm and will be slgnfficantly diluted by the service 

water and circulating water system flow prior to discharge at the outfall. 

A pre-operational environmental radioactivity roonltorlng program 

will be conducted In order to determine the magnitude of tbe radioactivity 

in the environment surrounding the nuclear reactor site and to study fluctuations 

In the radioactivity levels prior to the operation of the nuclear power station. 

The Information obtained will serve as a guide and baseline in evaluating any 

changes In environmental radioactivity levels that may posslb]y be attributed 

to Station operations. 

Sampling stations and sites will be selected on the basis of population 

density, meteorological, hydrological, and topographical conditions. 

I 
.I 

,. 
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A comprehensive sampling program will be initiated at least two 

years prior to station startup and include such items as: type of samples, 

number, frequency of collection and method(s) of analysis. The collected 

samples will consist of water (rain, river, well and reservoir), silt, soil, 

vegetation, air particulate, animal, fish and plankton. Sample radioactivity 

analyses, based on the type of sample and Information desired, will include one 

or more of the following: Gross Alpha, Gross Beta, Gross Beta-Gamma, Potasslum-40, 

lodine-131, Strontium-90 and others as appropriate. The program will be reviewed 

periodically to assure maximum effectiveness. 

The post-operational environmental program will be similar to the 

pre-operational program with the sampling and analyses schedule remaining 

essentially the same. Results will be evaluated to insure the effectiveness 

of station radiation control and compliance with all regulatory agencies. This 

program will also be periodically reviewed and revised as required. 

In developing this program, we are fortunate in having on our staff 

several of those persons who originated and conducted~ similar program at the 

CVTR Station at Parr, South Carolina and are conducting a similar survey in 

connection with our Surry Station. In addition, we will also engage the services 

of the International Chemical and Nuclear Corporation, Pittsburgh, Pennsylvania, 

or other consulting firms of equal capabilities who are recognized specialists 

in this area of technology. We also plan to consult with the Virginia State 

Department of Health. 

G. Drinking and Sanitary Water 

Drinking and sanitary water will be derived from wells on the 

property. 

H. Sanitary Sewage 

The sanitary sewage will be dlsch~rged to a septic tank and In turn 

discharged to a tile field or.sand filter. Proper certification of this 
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installation will be obtained from the State Health Department 

I trust this Information is sufficient; if further information is 

required, feel assured of our full cooperation. 

Very truly yours, 

Attachments 
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VA SWCB. Water Quality Certifications Issued to 
Virginia Electric Power Company on November 23, 

1970, February 11, 1972, and August 29, 1973. North 
Anna Nuclear Power Station. 

Dominion 



CERTIFICATE 

ISSUED TO 

Virginia Electric and Power, Company 
P. O. Box 1194. . ,r" 

RichmQnd, Virginia ·23209 · \ )' '2.-- .i..,. 
. \1 4 ."t ... 

November 23, ).970 ¥ \t-

ltlUCClUl 1\1 I a. ltC:1111:TAlll'I' 

"• H. ""t:$SL1'11 

_ __ BOAIJD MEMBERS. 

Noman M. C1>la. Jr 

C:utlrman 

Ray Edw11rds 

Henry S. Holl.ind 111 

Mrs. &'Vtittv H ul mbc~ 

Andrew M. M1.:l'l,cma, Jr. 

W. 11. Sin;ll/tOl'I 

Robert W. 51){1Uajd 

- --The State· Water-Control· -B -certifies--that-the-proposed North --

Clll\rl 
SHH.AMS 
PHOVIOE 
11F.:.LlH 
Y.(4LTH 

Anna Nuclear Power Statio ::---.-........ ~ located on the North Anna River, in 
Louisa County, Spotsylvania y and Orange County, Virginia, as 
specified in the application tQ the Board on September 28, 1970, provides 
reas$nallle assurance that ap~licable w.ter quality standards will not 
be vi<!>lated. . 

This certificate is issued with the following provisions applicable to 
downstream flow release schedule from the impoundment: 

1. Average annual instantaneous low flow release will be 
·not less than 60 cfs during any calendar year. 

' ... 
2. Minimum instantaneous release for the period June 

thI'Ough S~pt~mbe!' 0f any ca!.e~c.a!' y~r t:ill be not 1~33 

than 100 cfs and the minimum instantaneous release for 
th~ remaiping period of any calendar year will be not 
less than 40 cfs. 

3. Although the low flow release schedule may from time 
to time be amended in no event should the amended 
schedule require~minimum instantaneous low flow 
releases to exceed 150 cfs, nor should such amended 
schedule require minimum instantaneous low flow 
releases to be less than 40 cfs and the amended 
release schedule should be so arranged that the 
average annual minimwn instantaneous low flow release 
should not exceed 60 cfs. 

In addition this certificate is issued with the understanding that, in 
accordance with the plans for the project, the Virginia Electric and ) 
Power Company and its project contractors will not violate the water quality 
standards as a result of a direct or indirect dischar e of the soil and 
construction mater.als to tate waters. It s further understood tat · 
any direct or indirect discharge of spoil material or contruction material , 
to State waters will be subject to abatement and control under the State 
Water Control Law. 

/.) ., I Ci>7 , ' 
By: (A_. 1..-rr_ (l t.:.1 "\./ ( ( 1./ 

· -A-.-H-._,..P_a_e_s_s_l_c_r_, ...... tx_e_c_u_t___,..i v-e-s"""e~c_re_t_a_ry_ 

Acceptance of the above provisions and responsibilities is acknowledged 1:-J 

.i.•;o 
FICC'1£4TIOJ',j 

the undersigned: h / 
() . , _,.. -,· 

Dy:_:~·. •.:' . ._ . .,,...,~,,.'.,,. Dato: 
/,J. D. ~~stroph / 
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CERTIFICATE 

ISSUED TO 

BOARD fAEMCE RS 

Nom11n M. Cr•<!. J•. 
Chairman 

Virginia Electric and Power Company 
P.O. Box 1194 

Richmond, Virginia 23209 

A;w W. Edv1o>•ds 
Henry S. HollLJnd 111 
Mrs. Wavrwc J.-.cl<son 

And:-ew W. M..:l h.!n,a. J 
W. H. Sin:)lr.ton 

Robert W. Spo:?"~51Srd 

AMENDED ON 

February ll, 1972 

The State Water Control Board hereby certifielil that tha proposed North Anna 
Nuclear Po~er Station Project located on the North Anna River in Louisa 
County, Spotsyl\"ania Co:unty and Orange County, Virginia, as specified in 
the applicntion to the Board on Septcmb~r 28, 1970, provides reasonable 
as9urance that a licsble water uality standards will not be violated 
s ject to lOT~ ng pro sions: 

., 
1. That tha Virginin Electric and Power Cot1pany shall at all times 

provide a r:ini~um instantaneous release from the impoundment of 
at least 40 cfs. · 

2. During the period when the res·ervoir is being filled, the Virginia 
Electric and l'oi."Br Cot::psny shall at J.11 tl.I!!as provide a minic.um 
instantan~oµs releage from the impoun.d.::ant of not less than 150 
cfs du~ing tha ccn.ths of February through June. This provision 
is subject to ~dditioncl action, if required, by the State 
Corporation Cotr.mission or this Board • 

• 
3. That the staff, in conjunction with the Virginia Institute of 

}! rine Science and the Virginia Electric and Power Company, 
moni or 1c downstream ~ater uelit <:1nd effect of salinit on 

envirOT'.ti?ent to determine the effect of the 40 cfs 
m.;;;.;.n~;;;..;;.um=-r-e'="1·e-a.;.s_e ___ s_ch~edule. 

·4. If ot nny time firm data from such n:onitoring indicates that 
further gction on the part of the Bogrd is nQcpssgry in order 
to protect l.:'c.:.te:r gu3.llty st<:1ndarc!~ within the authority granted 
it under Ti~lc 62.l,.C11~ptcr 3.1, Articles 1-7, Code of 
Virbir.i~, the staff is to in:mcdiatcly report the need for such 
action to thu ~oard. 

ST 1,.,1,•,;s 
PJ.l(J\ftr1:" 
11r _.,L 111 

""t:-'~ \ •• ,. .. :) 

Rr(·, • ,_Tl•,:: 
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tion, this Certificate is issued with the understanding that, in 
ce with the plans for the project, the Virginia Electric and 
mpany and i.ts project contractors will ~ot violate the water 

of a direct or indirect discharge of the 
to State w2ters. It is urt er un er

or indirect di,scbarie pf a.,gil material or con-
on material to State "-"nters will be sub ect to abatement and control 

un er the State Water ontrol Law. 

The Board reserves the right to amend thfs Certificate for good cause and 
after proper henring. · ---- ·-

CJ~ By: _______________ _ 

A. B. Paessler, Executive Secretary 

Acceptance of the above s tipulat:ions and provisions is acknowledged 
by the undersigned: \ . 

By: 
utive Director 

Control 

Date: _;,2m::;;;;;..-_/;.....:.,.¥_-__ 7.i;....Q&i:... __ 



ISSUED TO 

VIRGINIA ELECTRIC AND POWER COMPANY 
NORTH ANNA NUCLEAR POWER STATION 

LOUISA COUNTY, VIRGINIA 

_____ ---~~ AUGU~t 2~, ~973 

BOARD MEMBERS 

No= M c,., .. _ Jr 
Chalrm.in 

01:r,1s J !ir 10n 

A.:,y V'J. Edw.,,ds 
Herny S Hot1,111C1 Ill 
Mr~ W.1ynt:J,L<""-SOn 

Andruw W. M,.T hino,1 

R,>bt't' I W Si.,t,,,;arcJ 

The State Water Control Board hereby certifies that the Applicant's 
proposed cooling water discharges from the North Anna Power Station, ~\~ ~ 
Units 1 and 21 proposed to be located ·on the North Anna River in Louisa ,·,) ,J- .. t fi, 1'4~ 
County, Virginia, as specified 1~ the application to the Board dated \! ., 
March 30, 1973, and supplemented by the letter from the Applicant dated t~ 

May 25, 1973, and DY the record of a hearing held on June 19, 1973, will \. 11 
co inia came effective _oiJL 
o ich a ~~--=:;G~~ effect under ......,..-~ 
Section 303 of Public Law 92-5 rgad i 
to treatment f acili a vf S.. 

~ ~.,!l~~~~.;::.~~~~~~~~~~~~~~=-B!!r~:-r ~o other applicable 

e ions 301 b) and 302 and there is 
not an applicable standar unaer Sections 306 and 307 of Public oo·presently 
in effect. , 
The Board dire~ts tluJJ, the Applicant take the following step to assure that the 
Virgitµ.a Water Quality Standards are complied with:. 

~ J •.\" The Applicant, in cooperation with the staff, will by August 18, 
~ L ~ 1 7 t0 the Bo rd for its a compr ive water 

wr- 1..~ ram for La 
\ ~r s1

- / Anna River 
6{~1 

'" e an ade te bas 
1-- ~ ,.)' ✓ of results collected thr the end of the fi r of 
. f '3 t , _\ ~5 ration whether 
~ VJ North Anna site. 

r.v'- ,<"> e:t ion> 
C Board 

Pursuant to Sections 401 (d) and 510 of Public Law 92-500, this certificate is 
issued with the understanding that discharges from the above facilities must 
comply with licable State Water Qualit Standards, other limitations, 
s ar s, regulations, an rements asta acco the 
State Water Control Law. 

Further, the conditions of the certificate of assurance issued to the Applicant 
on February 11, 1972, pursuant to Section 21 (b) of Public Law 91-224, .ll!... 
incorporated herein by reference as limitations and shall continue in full force 
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· 40i Certificate 
Virginia ~eq~~~c; __ ~ _ ~~:r- c;ompany . _____ _ 

- - ---North Anna Nuclear Power Station 
Page 2 

and effect until am.anded as a result of modification of water 
a lica le more 
This certificate is 

after proper hearing. 

··- --- --- ---

By:~ 1r-Eug~en, Ex civeSecretary 



From: 
To: 
Cc: 

Subject: 
Date: 

Ken, 

Thomas. Bryant <DEOl 
Kenneth RollBf CServJces - 6) 
Mackert Susan CPEPl Linderman curtrs <DEOl: 0ula K Shehab-Dandan <Servrces - Bl 
[ExternaG Dormruon - North Anna Power StatJon 316(b) 

Wednesday, April 05, 2017 9:02·17 AM 

This email Is a follow-up to, and a summary of our conversation from last Friday, March 31, 2017, with respect to 
the Phase II 316(b) regulations as they pertain to the North Anna Power Station 

As we discussed, Dominion previously requested concurrence from DEQ regarding the application of the 40 CFR 
§125.92(c)(2) def1n1t1on of "closed-cycle recirculating systemH to the North Anna Power Station After 
consultation with EPA Region 3, DEQ staff agrees that the Station meets the administrative cnteria of a "closed
cycle recirculating system" consistent with the def1nit1on in 40 CFR §125.92(c)(2) 

Additionally, Dominion requested waivers from the 1nformat1on requirements of 40 CFR §122 21(r)(9) through 
(r)(13) As we discussed, DEQ Is not prepared to grant waivers to all the appl1cat1on requirements as contained in 
(r)(9) through (r)(13). While the Station meets the def1n1t1on of the 316(b) rule for a closed-cycle rec1rculat1ng 
system, It operates s1m1lar to a once-through system We would like to schedule a meeting to discuss the 316(b) 
application requirements with you and have the opportunity to review the b1ologlcal data that has been collected 
to date. 

It Is our understanding that Dom1n1on collected b1olog1cal data to characterize entrainment between late April 
2016 and mid-September 2016 Additionally, you re-in1t1ated b1olog1cal sampling in March of 2017 to capture the 
early stages of the peak abundance period missed during 2016. During our conversation we advised that the 
sampling re-in1t1ated in 2017 continue at least until we have a chance to review and discuss the data collected to 
date as it may be appropriate to collect data over a continuous, uninterrupted period. 

You had indicated that It may be June before the evaluation and analysis of the b1olog1cal data are ready for 
review We would like to request a meeting as soon as practicable to review the available information and the 
path forward with respect to 316(b) appl1cat1on requirements for the relssuance of the VPDES permit for the 
North Anna Power Station. Please contact either Susan Mackert, or me, at your earliest convenience to 
coordinate on scheduling a meeting. 

Respectfu I ly, 

Bryant Thomas 

Regtonal Water Permits & Planning Manager 

Virginia Department of Environmental Qual,ty 

Northern Regional Office 

13901 Crown Court 

Woodbridge, Virginia 22193 

Phone: (703) 583-3843 

Emmi. Brvant.Thomas@dea.virnioia.!Jov 
Website: www.dea.vlrolnia.gov 



§316(b) Submittal Requirements: §122 21 (r)(2)-(9) Reports 
North Anna Power Station 

Appendix B 
North Anna Power Station 
§122.21 (r)(2) - (9) 
Submittal Requirement 
Checklist 

~i~/:~:-:;· _ _.::./T7~·~~~-,·-~n,,-·-· -· -- .--,_ 
f.-j;~,t'it=....-ilr!!liiir.,· .. .--.::" , .. ·-·. ·. . 

Dominion I B-1 



§316(b) Submittal Requirements §122.21 (r)(2)-(9) Reports 
North Anna Power Station 

. • Requirement Provided in 
Report? -·-----l·--- -------------- ---- --r---------

~ L (2)(1) Narrative descnpbon and scaled drawings of source waterbody ; Yes 
~ ---- - ------ - ---- - ----------------------------~--- ---
.c 
a.. 

' j ~ 
I ~o 

~ 

l---~- -

Yes, note that no ' 
Identification and charactertzation of the source waterbody's hydrologrcal and I 

i physical studies 
(2)01) 

geomorphological features, as well as the methods you used to conduct any 
were conducted to 

I physical studies to determine your Intake's area of Influence within the waterbody ' \ I deterrrnne the area and the results of such studies ' I of influence ( I - -- - - -------- - -- - - -------- -I I - -
J __ (22~1~- _ 1 ~ocatl~na~ m~- _ _ _ ___ _ ______ _ : Y~------ ____ _ 

( ~ 3)(!) 
1 

Narrabve description of the configuration of each Cooling Water Intake Structure ', I y 
88 

1 

(CWIS} and where It Is located in the waterbody and in the water column · 
'-------

; ,- -(3)(11)- ~de and Longitude~ CWIS - - -- - - - - -- [-Yes 
1·------- L _______ ------- ---------------------- .------'----

.: I (3)(1ii) '. I Narrative description of the operabon of each CWIS : l~Y_es ____ _ 

:(_ -~~)~i- -[il~~sbi~~~~-~~-~~r-~'.a~~;~~ ~~------~ -_-_ ~-=~:~--=- ly~~ -- --_ 
"="""".,..,,,-C<)~==·:1 (3}(v) ;1 Engineering drawing ofCWIS ii Yes ! 

,-- ~~:) - 1-A list of the ~ata In para;raphs (r)(4)(11) through (viJ of th JS section that are not , i ~:,!~i:~ecause 

C: 
0 

J 
~ 
co 
.c u 
~ 
0, 
0 
0 
ai 

L available and efforts made to identify sources of the data I all data are 

l ~~ 
-- -- -- -A list-of s~es (or ~~-van! ~a)for all lrfe stages ~nd their relabve abundance in --l~Y--------=-=-----~ 

the vicinity of CWlS , es ~----~ 
f - (

4
)(ui) - I l~bficabon of the spe.cles and life stages that would be most susceptible to --- - [Y ___ -- --- -

I ~ingement and entrainment es 

I (
4

)Qv) - -~ ldenbficatl~ ~nd ~~lu-atl~ of.the primary period of reprcxluction, larval - : I ~es ___ --
' recruitment, and penod of peak abundance for relevant taxa ' 

'---------' 

,-- ~4;~ -
1
1 Dcrta_rep_~tatrve of the s~nal and daily activities of biolog1cal-organlsms In - ~es 

I the VJC1nity of CWIS 
L--------l -- __ _ _ 

E ldenliflcation of all threatened, endangered, and other protected species that ,: I~-'---'---'-----'----'----" 
might be susceptible to Impingement and entrainment at your cooling ooter Intake ( Yes 
~~res , 

~-----

L-(~)-( -)- -I Docum~t~ti;clany-publlc participa~~;~s~ltabon wlttiFed--;~-o-r -8~;--- -[, ~ --- --· -- --
Vll I_ agencies undertaken In development of the plan es 

I (4}(vl1I} : I Methods and QA procedures for any field efforts / I Yes ; 

r 
in fue case ol fue ,;.;,, or ope~r oi an eoo,,,;-faollfy or new unit at-an e,isbr,i I Yes, nmed In~;;-

1

, (4)(ix) facility, the Source Water Baseline 81olog1cal Characterization Data is the that (l) through (xii) 
lnfonnation In 0) through (xlQ provided 

c_ - -- _ L__ -- --- -- ----- -

E ldenbficatlon of protecbve measures and stabilization activllies that have been : I :· 
Implemented, and a desctiptlon of how these measures and activities affected the ,: Yes , 
baseline water condition In the vicinity of C\/'1'18 i. : 

·, [-~(4)(~ ~ lUst ;f ~II; ~pecies as deflned _at 40 C-FR 125.92(m) at the facll~ __ [es ~: ~ = 
I E' lnformabon submrtted to obtain Incidental take exempbon or authonza!ton for Its EJ I (4)(xll) 1 cooling water Intake stru~re(s) from the US. Fish and WIldlIfe Service or the Yes : 
~ . National Marine Fisheries Service I 

Dominion I B-2 



§316(b) Submitlal Requirements· §122.21 (r)(2)-(9) Reports 
North Anna Power Station 

· Requirement Provided in 
Report? • .--~===I r-l -(

5
)(i) ___ IN•e ~pbo~ -;f ~-op~;~~ ~~-water system~-;-;----l~ -----

, I relationship to the CWIS es 
) - - l - - -

~ 
0 
E 

i 
en 

j 
0) 

.!: 
a 
8 

al g 
ro 
E 
.g 
(1) 

Cl. 

) I (5)(1) :, Proportion of the design mtake flow that is used In the system ; I Yes 

•! [-(~)_(i)_ -lr-Nurn.ber of days of the year the ~ling water system is m operation and seasonal :=I====== 
· t I changes In the operation of the system I Yes 

I ----- -- - - -- . . -- ;=.;I==-=====. i ~ Proportion of design mtake flow for contact cooling, non-contact cooling, and ; I Yes 
.i~ process uses _ . : 1---(

5
-)() -~ ~l =-Dis=tn==b=-=~=b-:::on-::-_ o....,,~-=-~..,, __ :c::er:-:=-_reuse-==to:--::lc::-nc-:::--~u-:::d=-e =co=ol-c:_m=-g:::-~=~c-::::reu:::sed==as=--==pro=-cess=::-::wat=er=, ==' ;:-;[ Y=es::-=, but==no=t ==::-! 

) 1 process water reused for cooling, and the use of gray water for cooling , applicable 
I------- -- - . - _L__ _____ _ 

: ~ Descnpbon of reductions In total waterwrthdrawals Including cooling water mtake ; I yes ; 
\ ~ flow raducbons already ach10ved through m1rnm12ed process water withdrawals ., _ I 
I~~-· r~ption of any co~lng water th~t Is ~se~i ~ a manufacturing. process ~ther ~~but not ' :L (b)() ~fore or after It is used for cooling, includm~ othe~ ~d process water flows ~cable 

; I (5)0) : I Proporbon of the source waterbody withdrawn (on a monthly basis) ; I Yes ------; 

• 1 l Design a~d eoglneenng ca/CU,,.,ns prepareo by a qualilled p,ofession• and · 1-------
) j (5)(i1) porting data to support the descnption required by paragraph (r)(5)0) of this I 
' ~on .~ 
;L~===,r==-:=-=·~-===~--========-=-===::::...:,;·-=====1 

(5)(111) 

(7)(111) 

Description of exisbng impingement and entrainment technologies or operational 
measures and a summary of their performance ;1 Yes 

of the chosen compliance method for the entire CWIS or each CWlS at its facility. Yes 

' 

- ------ ------ - -- -- -- -- -------- -- - ----
I Yes; note that no i 

Site-specific studies addressing technology efficacy, through plant entrainment I slte-specrfic studies 
survrval, and other impingement and entrainment mortality srudies i were conducted at 

l th is facl lity 

' 
---- - - --

Yes; note that 

I Studies conducted at other locations including an explanation of how they relevant studies at other 

land represen~ 
locations were not : 
determlned to be 

' relevant 
--- -

Studies older than 10 years must include an explanation of why the data are sbll ! 
I 
J 

Not applicable ' relevant and representabve : I 
- - -I j (8)() I Descnptlon of Individual unit age, utilization for preVlOUS 5 year, maJor upgrades m Ly 

\ en 
I I last 15 years es 

2 1 _____ 1-. - - - - - - - ~====-=;::.. 
cE I DescrTJ)tions of completed, approved, or scheduled- upgrades and Nuclear 11 y 
l (8)(il) : Regulatory CommlsslOll ralicens1ng status of each unit at nuclear facllltles ! ~=es=====-=!. 

I [ (8~~~~ L ~l=~~~~~~-a~~-a~~~~~~~ri~~g_o_r ----i-Yes 

§: ~ For all manufacturing facilities, descriptions of current and future production ~Y=es=; b:.;:u=t =not=== 
[ ________ J~ schedules applicable 

Dom,rnon I B-3 



§31 B{b} Submrttal Requirements. §122.21 (r}(2}-(9) Reports 
North Anna Power StatJon 

. • Requirement Provided in 
Report? 

r------r-----~-------- -------------- ~----L ___ [ ___ ~~ L~pU-~ of plans or schedul-~ for any new units planned within the ~xt 5 l ::1:ot 
1:: 2 I I (9)0) '. I Entrainment Data Collection Method '. I Yes j I i j ti~~ [~1~1cal;-tra,~~~; Characterl,atlon - -- - !Yes _____ -, 
§: 6 ;: I (9)(11~ : I Analysis and Supporting Documentation '. ,_I Y_es ____ ___, 

Dominion I B-4 



§316(b) Submittal Requirements. §122 21 (r)(2)-(9) Reports 
North Anna Power Station 

Appendix C 
11- x 17-inch Engineering 
Drawings of Cooling Water 
Intake Structures 
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§316(b) Submittal Requirements· §122.21 (r)(2)-(9) Reports 
North Anna Power Station 

The following drawings are in the order of increasing details from Sheet 1 to Sheet 5: 

• Drawing No. 11715-FC-9A-5: North Anna Power Station Intake Structure Outline Sheet 1 

• Drawing No. 11715-FC-9B-5: North Anna Power Station Intake Structure Outline Sheet 2 
• Drawing No. 11715-FC-9C-15: North Anna Power Station Intake Structure Outline Sheet 3 

• Drawing No. 11715-FC-9D-7: North Anna Power Station Intake Structure Outline Sheet 4 

• Drawing No. 11715-FC-9E-7: North Anna Power Station Intake Structure Outline Sheet 5 

Dominion I C-2 
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North Anna Power Station 

Appendix D 
Information, Planning, and 
Consultation and State
Threatened or 
Endangered Species 
Query Results 
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IPaC Information for Planning and Consultation u.s. Fish & Wildlife service 

IPaC resource list 
This report is an automatically generated list of species and other resources such as critical habitat 
(collectively referred to as trust resourceS) under the U.S. Fish and Wildlife Service's (USFWS) 
jurisdiction that are known or expected to be on or near the project area referenced below. The list 
may also include trust resources that occur outside of the project area, but that could potentially be 
directly or indirectly affected by activities in the project area. However, determining the likelihood 
and extent of effects a project may have on trust resources typically requires gathering additional 
site-specific (e.g., vegetation/species surveys) and project-specific (e.g., magnitude and timing of 
proposed activities) information. 

Below is a summary of the project information you provided and contact information for the USFWS 
office(s) with jurisdiction in the defined project area. Please read the introduction to each section that 
follows (Endangered Species, Migratory Birds, USFWS Facilities, and NWI Wetlands) for additional 
information applicable to the trust resources addressed in that section. 

Project information 
NAME 

North Anna 

LOCATION 

Louisa and Spotsylvania counties, Virginia 

Local office 
Virginia Ecological Services Field Office 

\. (804) 693-6694 
Ii (804) 693-9032 

6669 Short Lane 
Gloucester, VA 23061-4410 



• .,(:r\'1 
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' ,, 

,·r ...... ,.. ..... ~ ... 
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Endangered species 
This resource list is for informational purposes only and does not constitute an analysis of project 
level impacts. 

The primary information used to generate this list is the known or expected range of each species. 
Additional areas of influence (AOI) for species are also considered. An AOI Includes areas outside of 
the species range if the species could be indirectly affected by activities in that area (e.g., placing a 
dam upstream of a fish population, even if that fish does not occur at the dam site, may indirectly 
impact the species by reducing or eliminating water flow downstream). Because species can move, 
and site conditions can change, the species on this list are not guaranteed to be found on or near the 
project area. To fully determine any potential effects to species, additional site-specific and project
specific information is often required. 

Section 7 of the Endangered Species Act requires Federal agencies to "request of the Secret_a_ry-,,- :--. _ · 
information whether any species which is listed or proposed to be listed may be prese,nt irftlieir~a: ~ 
of such proposed action" for any project that is conducted, permitted, funded, or Hc~ns~d l;>y any 
Federal agency. A letter from the local office and a species list which fulfills thl~ ~~qulrem'ent can only 
be obtained by requesting an official species list from either the Regulatory Re~e~ section in IPaC 
(see directions below} or from the local field office directly. · · 

,, '1\ 

For project evaluations that require USFWS concurrence/review;· ple~se-re-turn to the IPaC website 
and request an official species list by doing the follo_~rig: · · -, · -'::1 -·-~- ,_,-

, :::-- '.: ... -- .. 

1. Log in to IPaC. 1, 
........ : ' 

2. Go to your My Projects list. . 0 • -_., -.: 

3. Click PROJECT HOME for this pr:oject.1
:. -,"" / 

4. Click REQUEST SPECIES ~_!_5-"!". '._' ?
0

, 

~ 1' - , 

Listed species 
. -

1 and their crJtii:al habitats are managed by the Ecological Services Pro~ram of the U.S. Fish and ·, ' 

Wildlife.,~erw.ce (tJ:?FWS) and the fisheries division of the National Oceanic and Atmospheric 
Administration (NOAA Flsheriesl). 

~,- ---.. ':I.\ :,.-_::;I'/ 

S~~c~s'.and crltlcal habitats under the sole responsibility of NOAA Fisheries are not shown on this 

list Please contact NOAA Fisheries for species under their Jurisdiction. 

1. Species listed under the Endangered Species Act are threatened or endangered; IPaC also shows 
species that are candidates, or proposed, for listing. See the listing status page for more 
information. 

2. NOAA Fish en es. also known as the National Marine Fisheries Service (NMFS), is an office of the 
National Oceanic and Atmospheric Administration within the Department of Commerce. 

The following species are potentially affected by activities in this location: 



Mammals 
NAME 

Northern Long-eared Bat Myot1s septentrionalis 
No cnt1cal habitat has been designated for this species. 

https·//ecos.fws.gov/ecp/specles/9045 

Clams 
NAME 

- -------------

Dwarf Wedgemussel Alasmidonta heterodon 
No critical habitat has been designated for this spec/es. 

https;/ /ecos.fws.~ov/ecp/speci esD84 

STATUS 

Threatened 

STATUS 

Endangered 

\\ '' . Critical habitats ~· - \ \ • I.,~ ·- - _; 
\ ·--· 

·, ' \:.. 
Potential effects to critical habitat(s) in this location must be analyzed along-withJhe endangered 
species themselves. ' :, ·., ,,.. > 

,,- • t.-, 

V 

THERE ARE NO CRITICAL HABITATS AT THIS LOCATION. 

••,,_ I 

Migratory birds .-= 
,; \' 

Certain birds are protected·un~er"th"e-Migratory Bird Treaty Act 

1 and the Bald a':d G61tj~n· 6§gle' Protection ActZ. 
. -- -~ . \ 

Any perso11 or organization who plans or conducts activities that may result In impacts to migratory 
birds,. eigl~;;·;-and-thelr habitats should follow appropriate regulations and consider implementlng 
app_r9'p~ate:tbnservation measures, as described~-

\ ' ·: . ' . . , - _) -

1. The Migratory Birds Treaty Act of 1918. 
2. The Bald and Golden Eagle Protection Act of 1940. 

Additional information can be found using the following links: 

• Birds of Conservation Concern http:Uwww.fws.gov/bjrds/management/managed-spec1es/ 
birds-of-conservation-concern.php 

• Measures for avoiding and minimizing impacts to birds 

http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/ 
conservat100-measures.php 

• Nationwide conservation measures for birds 



The birds listed below are birds of particular concern either because they occur on the USFWS Birds 
of Conservation Concern (BCq list or warrant special attention in your project location. To learn 
more about the levels of concern for birds on your list and how this list is generated, see the FAQ 
.b..e.J..Qw. This is not a list of every bird you may find in this location, nor a guarantee that every bird on 
this list will be found in your project area. To see exact locations of where birders and the general 
public have sighted birds in and around your project area, visit the E-bird data mapping tool (Tip: 
enter your location, desired date range and a species on your list). For projects that occur off the 
Atlantic Coast, additional maps and models detailing the relative occurrence and abundance of bird 
species on your list are available. Links to additional information about Atlantic Coast birds, and 
other important information about your migratory bird list, including how to properly interpret and 
use your migratory bird report, can be found .b..el.Qw. 

For guidance on when to schedule activities or implement avoidance and minimization measures to 
reduce Impacts to migratory birds on your list, click on the PROBABILllY OF PRESENCE SUMMARY at 
the top of your list to see when these birds are most likely to be present and breeding In yo1J_r p~oje~ 
area. '"" ---·. \· --, ' 

NAME 
' \ ~ 

BREEDING S~ON '(If A~ __ ;.'• 
sREErnNfa s&-sdri 1s 'INDICATED 
FOR A~BIRffc:MYOU.RLisi-: THE .. 

" \, '.~l~p-~v"BR~ED_i~YQUR. . 
,,.. - , \ \- PROJECT AREA SOMETIME WITHIN 

• 1--- ••• --· ......... -·· 

··__ __ .) ·: , !_~~ Tl~~F~E _S_~_E~I_Fl~D. 

i 

\ 

Bald Eagl~ 'Hali~eetus·Jeucocephaius 

,, 
', 

:• 

'. . -· 

This is not.a Bird of Conservation Concern (BCq in this area, but 
, .. '1'1 •t 

\' __ wan:i;!Ql;,S attention because of the Eagle Act or for potential 
\ ··sus_cep-tibilities in offshore areas from certain types of development 

\ or activities. 

bt;tps://ecos,fws,goy/ecp/specJes/1626 

Eastern Whip-poor-will Antrostomus voe1ferus 
This Is a Bird of Conservation Concern (BCC) throughout its range In 

the continental USA and Alaska. 

Prairie Warbler Dendroica discolor 
This Is a Bird of Conservatlon Concern (BCC) throughout Its range In 

the continental USA and Alaska. 

Red-headed Woodpecker Melanerpes erythrocephalus 
This Is a Bird of Conservation Concern (BCC) throughout Its range In 

the continental USA and Alaska. 

WHICH IS A VERY LIBERAL 

ESTIMATE OF THE DATES INSIDE 

WHICH THE BIRD BREEDS ACROSS 

ITS ENTIRE RANGE "BREEDS .. ...................... .. 
ELSEWHERE" INDICATES THAT THE 
BIRD DOES NOT LIKELY BREED IN - . . . . . . . - . . - .. 

\~l!.R ~.R<?J~S°!.~.~~) _ 
Breeds Sep 1 to Jul 31 

Breeds May 1 to Aug 20 

Breeds May 1 to Jul 31 

Breeds May 1 O to Sep 1 O 



Wood Thrush Hylocichla mustel1na Breeds May 10 to Aug 31 
This Is a Bird of Conservation Concern (BCq throughout Its range In 
the continental USA and Alaska. 

Tell me more about conservation measures I can Implement to avoid or minimize Impacts to migratory birds. 

Nationwide Conservation Measures describes measures that can help avoid and minimize impacts to all birds at any 
location year round. Implementation of these measures is particularly Important when birds are most likely to occur 
In the project area. When birds may be breeding In the area, ldentrfylng the locations of any active nests and 
avoiding their destruction Is a very helpful Impact minimization measure. To see when birds are most likely to occur 
and be breeding in your project area, view the Probablllty of Presence Summary. Addrt1onal measures and/or 
permits may be advisable depending on the type of activity you are conducting and the type of Infrastructure or bird 
species present on your project site. 

What does IPaC use to generate the migratory birds potentially occurring In my specified location? 
~,-=.:.. > ..... ~ \ 

The Migratory Bird Resource List Is comprised of USFWS Birds of Conservation Concern (BCO and other sp~i~;,~ha1:-· 
may warrant special attention in your project location. - ' \, ___ :., 

The migratory bird list generated for your proJect is derived from data provided by the Ay)an Knowledge Network 
!AK.t::il. The AKN data is based on a growing collection of survey, bandln~. and citizen scien/ie-aatasets and is queried 
and filtered to return a list of those birds reported as occurring In the 10km grid cell(s) IA(hi~h your project Intersects, 
and that have been identified as warranting special attention because they at~ a B½~ sp~cies in that area, an eagle 
(Ea~le Act requirements may apply), or a species that has a particu,!ar"°vuln~ra~illty-'fo offshore activities or 
development ,,. · ---- -. -. -: -

~, 

Again, the Migratory Bird Resource list Includes only ts-ui6~'t' ~f tiird·s~ that may occur In your project area. It Is not 
~ I \ I ' 

representative of all birds that may occur in yo1:1rproj~ ar~a. To get a list of all birds potentially present in your 
project area, please visit the E-bird Explore Data Tool. ---"--" 

'i \ .-... - -- ~ 

What does IPaC use to gener~te th~ p-~ob-i6illty of presence graphs for the migratory birds potentially occurring 
In my specified location? - ·. · ,. 

I ::
1
.: 

The probability:of presenc~ graphs associated with your migratory bird list are based on data provided by the~ 
Knowledge-Network CAKN). This data is derived from a growing collection of survey, banding, and citizen science 
datasets·, · ' " -

Pr'opabi'i1~ bf--;resence data is continuously being updated as new and better information becomes available. To 
learn more about how the probability of presence graphs are produced and how to interpret them, go the 
Probability of Presence Summary and then click on the "Tell me about these graphs" link. 

How do I know If a bird Is breeding. wintering. migrating or present year-round In my project area? 

To see what part of a particular bird's range your project area falls within (I.e. breeding, wintering, migrating or year
round), you may refer to the following resources: The Cornell Lab of Orn,thology All About BIrds Bird Guide, or (If 
you are unsuccessful In locating the bird of Interest there), the Cornell Lab of Or□ Ithology Neotroplcal Birds ~Ufde. If 
a bird on your migratory bird species list has a breeding season associated with It, if that bird does occur in your 
project area, there may be nests present at some point w1th1n the t1meframe specified. If "Breeds elsewhere" is 
1nd1cated, then the bird likely does not breed In your project area. 

What are the levels of concern for migratory birds? 

Migratory birds delivered through IPaC fall into the following distinct categories of concern: 



1. "BCC Rangewlde" birds are Birds of Conservation Concern (BCq that are of concern throughout their range 
anywhere w1th1n the USA (Including Hawaii, the Pacific Islands, Puerto Rico, and the Vlrg1n Islands); 

2. "BCC - BCR" birds are BCCs that are of concern only In particular Bird Conservation Regions (BCRs) in the 
continental USA; and 

3. "Non-BCC - Vulnerable" birds are not BCC species 1n your project area, but appear on your 11st either because of 
the Eagle Act requirements (for eagles) or (for non-eagles) potential susceptibilities in offshore areas from 
certain types of development or activities (e.g. offshore energy development or longllne fishing). 

Although it is important to try to avoid and m1nim1ze impacts to all birds, efforts should be made, in particular, to 
avoid and minimize Impacts to the birds on this list, especially eagles and BCC species of rangewlde concern. For 
more Information on conservation measures you can Implement to help avoid and minimize migratory bird impacts 
and requirements for eagles, please see the FAQs for these topics. 

Detalls about birds that are potentlally affected by offshore projects 

For additional details about the relative occurrence and abundance of both lndlvldual bird species and groups of. 

bird species within your project area off the Atlantic Coast, please visit the Northeast Ocean Data Portal, The 'Por:tal 
also offers data and Information about other taxa besides birds that may be helpful to you In your proj¢ct: ~eyre~. - · 

Alternately, you may download the bird model results flies underlying the portal maps through the NOAA NC€05 
Integrative Statistical Modeling and Predictive Mapping of Marine Bird Distributions and Abunda'nce o'n itie(Atlantjc 
Outer Continental Shelf project webpage. - :,,. " ·' · 

Bird tracking data can also provide additional details about occurrence and habitat use thr6ughout the year, 
•' . 

including migration. Models relying on survey data may not include this.infoffi1ation._Foi"additlonal information on 
\ ' - ~ 

marine bird tracking data, see the DMng Bird Study and the nanotai:; stuaies or'·contact Caleb Splei:;el or Pam Loring. 
' ..::-_ ..-_... - =- ___ ,... 

What tf I have eagles on my llst? . __. __ -~ ._ .. 
: p ,\ 

If your project has the potential to disturb or klllea'gles, y_ou may need to obtain a permit to avoid violating the Eagle 
Act should such impacts occur. ~ • 

.., ;• \, l :,..-

,, ' ::, 

Proper Interpretation am;I Us~ ofYqur Migratory Bird Report 

The migratory bird list g~nefat~a ii,t~ot a list of all birds in your project area, only a subset of birds of priority 
concern. To learn-more about how your list Is generated, and see options for identifying what other birds may be in 
your proJ¢ct~r,ea, pl~ase see the FAQ "What does IPaC use to generate the migratory birds potentially occurring in 
n:,y spe~rfjed lg~ation". Please be aware this report provides the "probability of presence" of birds within the 1 O km 
gri~ teU(s) 'that overlap your project; not your exact project footprint. On the graphs provided, please also look 
care(.ully at the survey effort (indicated by the black vertical bar) and for the existence of the "no data" indicator (a 
red horizontal bar). A high survey effort is the key component. tf the survey effort ls high, then the probability of 
presence score can be viewed as more dependable. In contrast. a low survey effort bar or no data bar means a lack 
of data and, therefore, a lack of certainty about presence of the species. This list is not perfect; It is simply a starting 
point for Identifying what birds of concern have the potential to be 1n your project area, when they might be there, 
and 1f they might be breeding (which means nests might be present). The list helps you know what to look for to 
confirm presence, and helps guide you in knowing when to implement conservation measures to avoid or minimize 
potential impacts from your project activities, should presence be confirmed. To learn more about conservatlon 
measures, v1s1t the FAQ "Tell me about conservation measures I can implement to avoid or minimize Impacts to 
migratory birds" at the bottom of your migratory bird trust resources page. 



Facilities 

National Wildlife Refuge lands 
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a 
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to 
discuss any questions or concerns. 

THERE ARE NO REFUGE LANDS AT THIS LOCATION 

Fish hatcheries 

THERE ARE NO FISH HATCHERIES AT THIS LOCATION 

' ,\, -.;, :; 

Wetlands in the National Wetl-atJ~;E:~+nventory 
., ':., '.--~>\; :·-::-·' 

Impacts to NWI wetlands and other aquatic ha~,~ ~~~J>e:Subject to regulatlon under Section 404 
of the Clean Water Act, or other State/Feder:alistatutes. - -· 

;:;';~ ;~ ,,: ' -.., 

For more information please contr;i~ th~,Regl}!latofy Program of the local U.S. Army Corps of 
Engineers District. ~-,) ·,,__ -' ·~ 

.,,;;.-~ ... , ' :: ""':-_ .:-

. ,<..... ~\ 1 :, ,J. 
WETLAND INFORMATION IS,NOIAVAILABLE AT THIS TIME 

'i ...,-._ .... r'""' _..,. 

This can happeif when':~he National Wetlands Inventory (NWI) map service is unavailable, or for very 
large p~pject~\ th'a! intersect many wetland areas. Try again, or visit the NWI map to vlew wetlands at 
th}s lo.capon~.:: 

\:~~-... -._;::Y 
1\. ......... .).. 

\ 
Data limitations 

The Service's objective of mapping wetlands and deepwater habitats 1s to produce reconnaissance level information 
on the location, type and size of these resources. The maps are prepared from the analysis of high altitude imagery. 
Wetlands are identified based on vegetation, vls1ble hydrology and geography. A margin of error is inherent In the 
use of imagery; thus, detailed on-the-ground inspection of any particular site may result In revision of the wetland 
boundaries or classification established through Image analysis. 

The accuracy of Image Interpretation depends on the quality of the Imagery, the experience of the Image analysts, 
the amount and quality of the collateral data and the amount of ground truth verification work conducted. 
Metadata should be consulted to determine the date of the source Imagery used and any mapping problems. 

Wetlands or other mapped features may have changed since the date of the Imagery or field work. There may be 
occasional differences 1n polygon boundaries or classifications between the Information depicted on the map and 
the actual conditions on site. 

Data exclusions 



Certain wetland habrtats are excluded from the National mapping program because of the limitations of aenal 
Imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged 
aquatic vegetation that are found In the intertidal and subtldal zones of estuanes and nearshore coastal waters. 
Some deepwater reef communities (coral or tuberf1c1d worm reefs) have also been excluded from the inventory. 
These habitats, because of their depth, go undetected by aerlal Imagery. 

Data precautions 

Federal, state, and local regulatory agencies with Jurisdiction over wetlands may define and describe wetlands In a 
different manner than that used in this inventory. There Is no attempt, in either the design or products of this 

inventory, to define the limits of proprietary Junsd1ct1on of any Federal, state, or local government or to establish the 
geographical scope of the regulatory programs of government agencies. Persons intending to engage In activities 
mvoMng modlfJcat1ons w1th1n or adjacent to wetland areas should seek the advice of appropnate federal, state, or 
local agencies concerning specified agency regulatory programs and proprietary Jurisdictions that may affect such 
actlvltles. 

~;:;•-::=..~~ 
~~ 
, .. 

rr 
,_.,,. •,, 

\ 
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ite Location 

38,02 ,02 .5 -77,46,38.8 
is the Search Point 

how Position Rings 
@ Yes O No 
I mile and 1/4 mile at the 
earch Point 

how Search Area 
@ Yes O No 

4 Search di stance miles 
adius 

Search Point is at 
map center 

Po1ition Ring■ 
at the Saan:h 

Point 

4mil• radiu1 
Saan:hAnla 

~ 

N 

1 
2.5 0 2.5 5 7.5 10 l<llomataro z!'"-•-~.....,.iiiil~:i1•111lo====::':'=;zi;:• ===·===i•==·===~,~·====~,1 1i111 ■1 

Point of Search 38,02,02.5 -77,46,3 8.8 

Map Location 38,02,02 .5 -77,46,38.8 

Select Coordinate System: ® Degrees,Minutes,Seconds Latitude - Longitude 

0 Decimal Degrees Latitude - Longitude 

0 Meters UTM NAD83 East North Zone 

0 Meters UTM NAD27 East North Zone 

Base Map source: USGS I :250,000 topographic maps (see Microsoft terrasen er-usa.com fo r details) 

Map projection is UTM Zone 18 NAO 1983 with left 246639 and top 4222832. Pixel size is 32 
meters. Coordinates disp layed are Degrees, Minutes, Seconds North and West. Map is currently 
disp layed as 600 columns by 600 rows for a total of360000 pix ies. The map display represents 
19200 meters east to west by 19200 meters north to south for a total of 368 .6 square kilometers. 
The map display represents 63002 feet east to west by 63002 feet north to south for a total of 142.3 
square miles. 



ToJX)graphic maps and Black and white aenal photography for year 1990+-
are from the Umted States Department of the Interior, United States Geological Survey 
Color aenal photography aquired 2002 1s from Virginia Base Mappmg Program, Virgima 
Geographic Informanon Network. 
Shaded toJX>graphic maps are from TOPOI 02006 National Geographic 
http / /www .national geographic com/topo 
All other map products are from the Co=onwealth ofVirgmia Department of Game and Inland 
Fisheries 

map assembled 2018-04-12 18:35·19 (qa/qc March 21, 2016 12.20 -tn=898744.0 dist=6436 I 
) 
$poi=38.0340278 -77.7774444 

I .llillf I ~ I D1sc]a1mer I Contact shrrl dressier@dg,fyyg@a gov IPI= View our pCJYacy oohcy I 
0 1998- 2018 Co=onwealth ofVrrgrnia Department of Game and Inland F1shenes 



VaFWIS Search Report Compiled on 4/12/2018, 6:34:19 PM 

Known or likely to occur within a 4 mile radius around point 38,02,02.5 -77,46,38.8 
in 109 Louisa County, 177 Spotsylvania County, VA 

View Map of 
Site Location 

498 Known or Likely Species ordered by Status Concern for Conservation 
(displaying first 22) (22 soecies with Status* or Tier I** or Tier II**) 

Help 

BOVA 
Status* Tier** Common Name Scientific Name Confirmed Database 

Code (s) 

060003 FESE Ia Wedgemussel, dwarf Alasmidonta heterodon BOVA 

050022 FTST Ia 
Ba!, northern long-

Myotis septentrionalis BOVA eared 

050020 SE Ia Bat, little brown Myotis lucifugus BOVA 

050034 SE Ia 
Ba!, Rafinesgue's Corynorhinus 

HU6 eastern big-eared rafinesquii macrotis 

050027 SE Ia Ba!, tri-colored Perimyotis subflavus BOVA 

040293 ST Ia Shrike, loggerhead Lanius ludovicianus BOVA 

060081 ST Ila Floater, green Lasmigona subviridis BOVA 

040292 ST 
Shrike, migrant Lanius ludovicianus 

BOVA loggerhead nngrans 

060029 FP Ila Lance, yellow Elliptio lanceolata BOVA 

030063 cc ma Turtle, fil2otted Clemmys guttata BOVA,HU6 

030012 cc IVa Rattlesnake, timber Crotalus horridus BOVA 

010077 Ia Shiner, bridle Notropis bifrenatus BOVA 

100248 Ia Fritillarv, regal Speyeria idalia idalia BOVA,HU6 

040213 le 
Owl, northern saw-

Aegolius acadicus BOVA whet 

040052 Ila Duck, American black Anas rubripes BOVA,HU6 

040036 Ila 
Night-heron, yellow- Nyctanassa violacea 

BOVA crowned violacea 

040181 Ila Tern, common Sterna hirundo BOVA,HU6 

040320 Ila Warbler, cerulean Setophaga cerulea BOVA,HU6 

040140 Ila Woodcock. American Scolopax minor BOVA,HU6 

040203 11b Cuckoo, black-billed 
Coccyzus 

BOVA 
erythropthalmus 

040105 11b Rail, king Rallus elegans BOVA 

060175 11b Slabshell, Roanoke Elliptic roanokensis BOVA 



To view All 498 species View 498 

*FE=Federal Endangered; Ff=Federal Threatened; SE=State Endangered; ST=State Threatened; FP=Federal Proposed; 
FC=Federal Candidate; CC=Collection Concern 

**I=V A Wildlife Action Plan - Tier I - Crit:tcal Conservation Need; II=V A Wildlife Action Plan - Tier II -
Very High Conservation Need; III=VA Wildlife Action Plan - Tier III - Hlgh Conservat:ton Need; 

IV=V A Wildlife Action Plan - Tier IV - Moderate Conservation Need 
Virg1ma Widhfe Action Plan Conservation Opportunity Rankrng: 
a - On the ground management strategies/actions exist and can be feasibly implemented.; b -
On the ground act:tons or research needs have been ident:tfied but cannot feasibly be implemented at this time.; c -
No on the ground actions or research needs have been identified or all identified conservation opporrumties have been exhausted. 

View Map of All Query Results from All 
Observation Tables 

Bat Colonies or Hibemacula: Not Known 

Anadromous Fish Use Streams 

NIA 

Impediments to Fish Passage ( 2 records ) 

:LAKE ANNA DAM & RESERVOIR 
~I Name 

View Map of All 
Fish Imnediments 

,~ River I View Map 
ORTII ANNA RIVER Yes 

l6nl~oRTH ANNA CAT r SERVICE WATERDIKEIINoRrn ANNA-Os IIYes 

Colonial Water Bird Survey 

NIA 

Threatened and Endangered Waters 

NIA 

Managed Trout Streams 

NIA 

Bald Eagle Concentration Areas and Roosts 

I 



NIA 

Bald Eagle Nests ( 2 records ) 
View Map of All Query Results 
Bald Eagle Nests 

B NObs Latest Date 
DGIF 

lviewMapl Nest Status 

IL00602II 6 Mar 19 2010 UNKNOWN II Yes 

IL0090lll 2 Apr 11 2010 UNKNOWN II Yes 

Displayed 2 Bald Eagle Nests 

Species Observations ( 854 records - displaying first 20 ) 

obsID class 
Date 

Observer 
Observed 

162017911spp0bs I 
May 16 

IPaul; Vidonic 
II 2013 I 

134039111spp0bs IISep 12 200211~=a!; Owens, 
II 

1337141 llsppObs II Jan 1 1981 I 
VEPCO-B-V A. 
ELEC. & POWER 

133714511spp0bs II Jan 1 1981 I 
VEPCO-B-V A. 
ELEC. &POWER 

133715411spp0bs II Jan 1 1981 I 
VEPCO-B-VA. 
ELEC. & POWER 

133465ollspp0bs II Jan 1 1973 IIJRR-R-REED 

l33372sllsppObs II Jan 1 1970 llm-R-REED 

162454611sppObs I 
Nov 20 !BENJAMIN; 

2014 EBERLINE 

624542 SppObs 
Nov 17 BENJAMIN; 

2014 EBERLINE 

624704 SppObs 
Mar 10 

PAUL; VIDONIC 
2014 

l62002sllsppObs II Aug 
7 2013

IIPaul; Vidonic 

161663311spp0bs I 
Feb 23 2012 

IPMV 

1613412llspp0bs I 
May 17 

IPMV I 2011 

161339611spp0bs I Feb 23 2011 IPMV 
II 

I 

I 

View Map of All Query Results 
Suedes Observations 

N Species 

Highest Highest View 
Different Map 

* ** Species TE Tier 

8 
11~0~ 

10 
11~0~ 

10 
11~0~ 

18 
11~0~ 

18 1□0~ 
17 II II III II Yes I 
18 II II III II Yes I 

8 
11~0~ 

9 

BEB 
Yes 

8 Yes 

10 
11~0~ 

8 
11~0~ 

9 
11~0~ 

7 1□0~ 



1613394,1SppObs IIFeb 23 201 lllPMV 8 

II _JL:JL=J 
160072611spp0bs II ~io~3

11P. M. Vidonic 8 
11~0~ 

1604121 llsppObs I May21 Ip. M. Vidonic 7 
11~0~ 2008 

160757611spp0bs I Feb 
28 2008 IP. M. Vidonic 7 

11~0~ 

1604031 llsppObs I Feb 25 2008 Ip. M. Vidonic II 
8 

11~0~ 

131283511spp0bs I Dec 21 
!Robert Ballantine II 

2 1□0~ 2005 

Displayed 20 Species Observations 

Selected 854 Observations View 500 (system constraint) Species Observations 

Habitat Predicted for Aquatic W AP Tier I & II Species 

NIA 

Habitat Predicted for Terrestrial W AP Tier I & II Species 

NIA 

Virginia Breeding Bird Atlas Blocks ( 3 records ) 

View Map of All Query Results 
Vircinia Breedln2: Bird Atlas Blocks 

G I Breeding Bird Atlas Species t~ Atlas Quadrangle Block 

I H:;:-1 I 
Highest View 

Name Different 
** 

Map 
Species Tier 

~9131 IILake Anna Eas!, NW II 21 II II III IIYes 

~9135 IILake Anna Eas!, SW II 1 II II IIYes 

~8136 IILake Anna Wes!, SE II 59 II II III IIYes 

Public Holdings: 

NIA 

Summary of BOVA Species Associated with Cities and Counties of the Commonwealth of 
Virginia: 
I 

I 

I 

I 



IFIPS Cod~ICity and County Namel!Different SpeciesllHighest TEIIIDghest Tier! 

1109 IILouisa II 36811 FESE II I I 
II 77 II Spotsylvania II 37911 FTSE II I I 

USGS 7.5' Quadrangles: 
Buckner 
Lake Anna West 
Beaverdam 
Lake Anna East 

USGS NRCS Watersheds in Virginia: 

NIA 

USGS National 6th Order Watersheds Summary of Wildlife Action Plan Tier I, II, ill, and IV 
s ;pec1es: 

IHU6Codejj USGS 6th Order Hydrologic Unit !!Different SpeciesJjmghest TE Highest Tier 

IY019 llcontrarv Creek-Lake Anna II 4811 ss II 

IY020 l~orth Anna River/Lake Anna-Pigeon Run soil ss I 

tyo21 l~orth Anna River/Lake Anna-Elk Creek soil ss I 

IY022 l~ortheast Creek 3911 I 

~ 
!North Anna River-Hawkins Creek 5911±363 Unner Little River 4 58 SE I 

Compoled on 4/12/2018, 6 34 20 PM 18987-44 0 rcpon-al1 scarchType-R dut-6-436 JlOF 38,02,02 5 -n,46,38 8 

P1xo!S~, Anadrorno~ 023872, BBA-0 078753, BECAR-0 022313, Bats-0 019127, BuffeRl 389085, Couoly-0 09173, HU6-o 1111!-(2, 1mpedunentl""O 034437, Imt-0 46519-4, 
PubhcLands-0 034264, Quad-o 065S93, Spp()bFO 488362, TEW- 025791, T1erReacho,-Q 031164, T,crTcn=ia!«Q 069322, Total~! 853106, Troclon11...BOVA--O 186372, 
Troot-o 026449, buv.-0 ()j5385 



§316(b) Submlttal Requirements. §122 21 (r)(2)-(9) Reports 
North Anna Power Station 

Appendix E 
Engineering Calculations 
of Through-Screen 
Velocity 
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Ongmator 

ReVlewer 

Approver 

Dominion Energy Inc. I North Anna Power stabon 

Torough-8creen Velocity for Existing Traveling Water Screens 

Spencer Nuah, Err 

Wade Cope, PE 

Jamie Yoo 

R0V1e1on No ReVJeed by 
0 

Calculatlon Summary: 

The esbmated effecbve design through-screen veloaty 
The esbmated effectJve through-screen velOC1ty at normal water elevabon 
The esbmated effec!Jve through-screen velOClly at high water elevabon 

1 of 4 

DescnptJon 

Units Unit 1 
fos 2 92 
TD!! 2 51 
fps 2 14 

RllYu'.x1 0 

-... Dv1o 4'27/2018 

Umt2 
2 92 
2 51 
214 

4/26/2018 

4/27/2018 

4/27/2018 



Dominion Energy Inc. I North Anna Power Stabon 

Through-Screen V&loclty for Exlsbng Traveling Water Screena 

System Descnpbon: 

North Anna Power Stabon 1s a two-unrt nuclear- fueled power stabon located on the Lake Anna 1n Louisa County, VA 
Lake Anna acts as a cooling water source for the nuclear power plant 

Calculation Purpose: 

Calculate the d881Qn through-screen velocity at Dom1rnon's North Anna Power Stabon cooling water intake structure 

Calculebon Obfectlvee: 

ldenlify the screen physical parameters, and d881gn intake flow rate 
2 Calculate the fracbon of the screen open for water flow 
3 Calculate the deslgn through-screen veloaty under !yplcal low water elevabonlflow condrt10ns, es well as normal and 

high water elevebonslflow condrtlOns 

Calculation Methodology: 

Fonnula 1 

where 

Formula 2 

where 

Fonnula 3 

where 

Formula 4 

where 

Va Q/(WD * OA*TW* K) 
UmJs fps 

Q = flow rate rn gal)ons per mnute (gpn) 
V = ttrough-sa-een velocrty rn feet per 88COl1d (fps) 

WD = wetted screen depth n feet (ft) 
0A = propor!Jon of screen open area to total ocreen area 

TW = nommel screoo i:-ket Width (ft) 
K = 396 for~ screen or 7 40 for dual-flow screen 

0A = rN* L)/ (rN + D)* (L+ d)) 
Umts l1fll!less 

d c hoozontal (shute) wire diameter"' rnchM (rn) 

D = ver!lcaJ (warp) wre d!amater (rr1) 
W = Width of rr-11 openmg (rn) 
L = ver!Jcel length of megh open1ng (rn) 

EQAc PC*OA 

Umts Unttless 

EOA a propor!Jon of effecbve open area 

PC = saoon percent clean (%) 

Vof/• QI (WD * EOA * TW* K) 
Uruts fps 

V .n = effec!Jve thmugh-6creen velocrty 

2 of 4 

R.-.-on 

IN<!8D& .vnt201e 



Design Inputs: 

Aaaumptlon11: 

Referencas 

Dominion Energy Inc. I North Anna Power Stabon 

Through-SCrean Velocity for Existing Traveling Water Screens 

Number of screens 
Plant datum 
Eleva!Jon at bottom of intake 
Desrgn low water surface elevabon 

Normal water surface eleva!Jon 

D8Slgn high water eleva!Jon 
Screen basket width 
Mesh size (L) 

Mesh Size (W) 
Wrre gauge type 
Verbcal wire gauge number 
Verbcal wire diameter 
Horrzontal wire gauge number 
Horrzontal wire d 1ameter 
Screen percent clogged 
Number of circula!Jng water pumps 
Circulating water pumps Name Plate Rabng 
Number of screen wash pumps 
Screen wash pumps Name Plate Rabng 

Unit 1 
4 

MSL 
221 0 
246 0 

250 0 

255 0 

14 
0 125 
0 500 
W&M 

16 
0 06 

16 
0 06 
0% 

4 
238,200 

2 
910 

Unlt2 
4 

MSL 
221 0 feet 

246 0 feet 

250 0 feet 

255 0 feet 
14 feet 

0 125 inch 

0500 inch 
W&M 

16 gauge 
0 06 inch 

16 gauge 
0 06 inch 
0% % 

4 
238 200 gpm 

2 
910 gpm 

Water elevat10n 1ns1de screenhouse Is same as in the 60urce waterbody Immed1ately outside the trash racks 
2 Intakes have not been modrfled since dates of references used 
3 All screens funcbon s1m1larty 
4 Flow rates are pump design mBXImum and are most conserva!Jve 

5 The constant in Formulae 1 and 4 include units conversion (gpm to cfs) and other screen factors 
6 Gauge type Is Washburn and Moen or Steel Wire 
7 Screens are completely free of clogging, unless specrtled otherw,se 
8 Dominion provided Informabon regarding screen bssket width, mesh s1Z0, and wire gauge 

[1] VIrginIa Elec!nc and Power Company 1971 Intake Structure Outline - SH 1 North Anna Power Stat10n Drawing No 
11715-FC-9A-5 - Rev 5 17 Nov 1971 

[2] V1rgIma Power North Carolina Power Nuclear Engineenng Services 2000 Intake Structure Outline SH 4 North Anna 
Power Sta!Jon DraW1ng No 11715-FC-9D - Rev 7 2000 

[3] Lide, DR, CRC Handbook of Cheml31:ry and Physics (Ed 72), Chemical Rubber Publishing Co, USA, 1991-1992 

[4] Dominion 2016 North Anna Power Stabon Updated Final Safety Analys1B Report Rev1BIon 52-09/26/2016 

3 of 4 

F!eYma, 

_., OW '0//2018 

[1] 

[2] 
[2] 
[2] 
[2] 

[3] 

[3] 

14] 
14] 
14] 
[4] 



Dominion Energy Inc. I North Anna Power statJon 

Through-Screen Velocity for Existing Traveling Water Screens 

Calculebona: 

1. Screen Phyalcal Perernete111 end Design Intake Flow Rate 

Given: 

a-i= 
Q= 
D= 
d= 
L= 

W= 
WO= 

K-= 
TW= 
PC= 

Unit 1 
954,620 

238 655 
0 06 
0 06 

0125 
0500 

25 0 
396 
14 0 

100% 

Unlt2 
954,620 gpm 

238 655 gpm per screen 
n 0 06 I 

0 06 I n 
0 125 I n 
0 500 I n 

25 0 ft 
398 

14 0 ft 
100% 

2. Proportion of Effective Open Screen Area to Total Screen Area 

Formulae Used: 
Formulae 3 end 4 

Given: 
Screen parameters as above 

Calculate: 

Screen 
OA = rt'J * L) / (rt'J + D) * (L + d)) = 
EOA= PC *OA = 

Calculetl0fl8: cont. 

3. Design Through-screen Velocity 

Formulae U11ed: 
Formula 4 

Given: 
Screen parameters as above and calculated screen open area proportion 

Calculate: 

Vr11 =QI c,ND. EOA. TW. K) C Low Water Elevabon 

Normal Water Elevabon 
High Water Elevabon 

4of4 

Unit 1 Unlt2 
0 59 
59% 

Unit 1 Unit 2 
2.92 

2.61 
2.14 

0 59 
59% 

2.92 

2.61 
2.14 

fps 

fp!! 
fp!! 

R,,_,,, 

INue Dole "'27/2018 



§316(b) Submittal Requirements: §122.21 (r)(2)-(9) Reports 
North Anna Power Statlon 

I 
. ' 

Appendix F 
North Anna Power Station 
2016-2017 Entrainment 
Characterization Study 
Report 

Dominion I F-1 

I 



2016-2017 Entrainment 
Characterization Study 

Prepared for: 
Dominion Energy, Inc. 

Prepared by: 
HDR Engineering, Inc. 

June 30, 2018 



Entrainment Characterization: Study 
North Anna Power Station - VPDES Permit VA0052451 

Table of Contents 

Executive Summary ...................................................................................................................................... 1 

1 Introduction .......................................................................................................................................... 4 

1 .1 Regulatory Background ............................................................................................................. 4 

1 .2 Prior Studies ............................................................................................................................. 5 

1.2.1 Ambient lchthyoplankton Study, 1984-1985 ................................................................ 5 

1.2.2 Entrainment Study, 1978-1983 .................................................................................. 11 

1.3 Study Objectives and Document Organization ...................................................................... 19 

2 Generating Station Description ........................................................................................................ 20 

2.1 Site and Environmental Description ........................................................................................ 20 

2.2 Station Description .................................................................................................................. 21 

3 Methods ............................................................................................................................................ 25 

3.1 Entrainment Sample Collection ............................................................................................... 25 

3.2 Entrainment Monitoring ........................................................................................................... 29 

3.2.1 Sampling Gear and Protocol ..................................................................................... 29 

3.2.2 Collection Processing ............................................................................................... 30 

3.2.3 Morphometrics ........................................................................................................... 30 

3.2.4 Water Quality Collection ........................................................................................... 30 

3.3 Data Analysis ........................................................................................................................ 30 

3.4 Quality Assurance Procedures ................................................................................................ 31 

4 Results ............................................................................................................................................... 32 

4.1 Taxonomic Inventory of Identified Fish and Shellfish Collected in Entrainment Sampling ..... 32 

4.2 Species Composition .............................................................................................................. 34 

4.3 Morphometrics ......................................................................................................................... 38 

4.3.1 Morphometric Frequency ........................................................................................... 38 

4.4 Sample Density ....................................................................................................................... 48 

4.5 Diel Density ............................................................................................................................. 49 

4.6 Monthly Density ....................................................................................................................... 52 

4.7 Monthly and Annual Entrainment Estimates ........................................................................... 53 

4.7.1 Cooling Water Intake Flows ....................................................................................... 53 

4.7.2 Numbers Entrained .................................................................................................... 54 

Numbers Entrained in 2016 (Year 1) Based on Actual Flows ................................................. 54 

Numbers Entrained in 2017 (Year 2) Based on Actual Flows ................................................. 55 

Numbers Entrained in 2016 (Year 1) Based on Design Flows ................................................ 56 

Numbers Entrained in 2017 (Year 2) Based on Design Flows ................................................ 57 

4.8 Water Quality ........................................................................................................................... 58 

Dominion I II 



Entrainment Charactenzallon· Study 
North Anna Power Station - VPDES Penrnt VA0052451 

5 Summary of Findings ........................................................................................................................ 61 

5.1 Herrings and Shad (Clupeidae) ............................................................................................... 63 

5.1.1 Gizzard Shad (Dorosoma cepedianum) .................................................................... 63 

5.1.2 Threadfin Shad (Dorosoma petenense) ..................................................................... 64 

5.1 .3 Blueback Herring (Alosa aestiva/1s) ........................................................................... 64 

5.2 Common Sunfishes (Lepomis spp.) ........................................................................................ 65 

6 References ....................................................................................................................................... 66 

List of Appendices 

Appendix A: Data Analysis Calculations 

Appendix B: Entrainment Collection Data 

Appendix C: Morphometric Data and Length-Frequency Distributions Plots 

Appendix D: Water Quality Data 

List of Tables 

Table 1-1. Densities (#/1,000 m3) of lchthyoplankton Collected by Date (Month/Day) and Station during 
1984 in Lake Anna ...................................................................................................................... 7 

Table 1-2. Densities (#/1,000 m3) of lchthyoplankton Collected by Date (Month/Day) and Station during 
1985 in Lake Anna ...................................................................................................................... 9 

Table 1-3. North Anna Power Station March 1978 - July 1983 Entrainment Sampling Details ................. 11 

Table 1-4. Annual Total Catch and Percent of Fish Larvae Entrained at North Anna Power Station from 
1978-1983 ................................................................................................................................ 13 

Table 1-5. Monthly Total Catch of Fish Larvae Entrained at North Anna Power Station from 1978-1983. 14 

Table 1-6. Total Larvae Collected by Sample Time at North Anna Power Station from 1978-1983 .......... 15 

Table 1-7. Total Larvae Collected by Sample Depth at North Anna Power Station from 1978-1983 ......... 17 

Table 2-1. North Anna Power Station Cooling Water Intake Pump Characteristics .................................. 22 

Table 3-1. North Anna Power Station Entrainment Sampling Details, 2016-2017 ..................................... 25 

Table 3-2. Sampling Depths at North Anna Power Station ......................................................................... 26 

Table 4-1. Monthly Sampling Success during Entrainment Sampling at North Anna Power Station, 2016-
2017 .......................................................................................... ················································32 

Table 4-2. Master Species List of All Taxa Collected during Entrainment Sampling at North Anna Power 
Station, 2016-2017 .................................................................................................................... 33 

Dominion I ill 



Entrainment Characterization Study 
North Anna Power Station - VPDES Permrt VA0052451 

Table 4-3. Number of Taxa Collected during Entrainment Sampling at North Anna Power Station, 2016-
2017 ........................................................................................................................................... 34 

Table 4-4. Total Number of Fish by Life Stage Collected at North Anna Power Station during 2016-2017 
Entrainment Sampling ............................................................................................................... 35 

Table 4-5. Total Number of Fish by Species and Life Stage Collected at North Anna Power Station during 
2016-2017 Entrainment Sampling ............................................................................................. 37 

Table 4-6. Morphometric Measurements of Fish Collected at North Anna Power Station during 2016-2017 
Entrainment Sampling ............................................................................................................... 41 

Table 4-7. Estimated Percent Exclusion of Finfish at North Anna Power Station (Years 1 and 2 
Combined) ............................................................................................................................. 47 

Table 4-8. Baseline Depth-Averaged Sample Density by Life Stage for Finfish at North Anna Power 
Station, 2016-2017 .................................................................................................................... 48 

Table 4-9. Monthly Average Baseline Density (#/100 m3 or 0.0264 million gallons) of Finfish by Depth 
Stratum at North Anna Power Station, 2016-2017 ................................................................... 52 

Table 4-10. Estimated Annual Entrainment Based on Actual Intake Flows in Year 1 (April 2016 -
September 2016) ....................................................................................................................... 54 

Table 4-11. Estimated Annual Entrainment Based on Actual Intake Flows in Year 2 (March 2017 -
September 2017) ..................................................................................................................... 55 

Table 4-12. Estimated Annual Entrainment Based on Design Flows in Year 1 (April 2016 - September 

2016) ·········································································································································56 

Table 4-13. Estimated Annual Entrainment Based on Design Flows in Year 2 (March 2017 - September 
2017) ........................................................................................................................................ 57 

List of Figures 

Figure 1-1. Ambient lchthyoplankton Sampling Locations near NAPS during 1984-1985 ........................... 6 

Figure 1-2. Percent Distribution of Larvae Collected By Sample Time in All Collection Years from 1978-
1983 ........................................................................................................................................... 16 

Figure 1-3. Percent Distribution of Larvae Collected By Sample Depth in All Collection Years from 1978-
1983 ........................................................................................................................................... 18 

Figure 2-1 . North Anna Power Station Regional Location Map ................................................................. 21 

Figure 2-2. North Anna Power Station Cooling Water Intake Structure Location (38°03'43" N, n°47'26" 

W) .............................................................................................................................................. 23 

Figure 2-3. Details of North Anna Power Station Traveling Water Screens at the Cooling Water Intake 
Structure .................................................................................................................................... 24 

Figure 3-1. Primary Entrainment Sampling Location for North Anna Power Station .................................. 27 

Dominion I Iv 



Entrainment Characterization: Study 
North Anna Power Station -VPDES Permit VA0052451 

Figure 3-2. Secondary Entrainment Sampling Location for North Anna Power Station ............................. 28 

Figure 3-3. Entrainment Pump Sampling System Configuration ................................................................ 29 

Figure 4-1. Percentage Composition by Life Stage Collected at North Anna Power Station during 2016-
2017 Entrainment Sampling ..................................................................................................... 36 

Figure 4-2. Summary of the Step-Wise Process Used to Estimate Entrainment based on the EPA Rule 
and Actual Screens Installed at North Anna Power Station ...................................................... 40 

Figure 4-3. Baseline Depth-Averaged Sample Density (#/100 m3 or 0.0264 million gallons) by Life Stage 
at North Anna Power Station, 2016-2017 ................................................................................. 48 

Figure 4-4. Baseline Entrainment Density (#/100 m3 or 0.0264 million gallons) by Depth Stratum at North 
Anna Power Station, 2016-2017 .............................................................................................. 49 

Figure 4-5. Average Baseline Entrainment Density (#/100 m3 or 0.0264 million gallons) During Four Diel 
Periods (0400, 1000, 1600 and 2200 hours) at North Anna Power Station, 2016-2017 .......... 50 

Figure 4-6. Average Baseline Entrainment Density (#/100 m3 or 0.0264 million gallons) during Four Diel 
Periods (0400, 1000, 1600 and 2200 hours) at North Anna Power Station, 2016-2017 .......... 51 

Figure 4-7. Monthly Average Actual Intake Flows by Unit at North Anna Power Station, 2016-2017 ........ 53 

Figure 4-8. Monthly Average Water Quality Parameters with Monthly Minimum and Maximum at Near-
Surface, Mid-, and Near-Bottom During 2016 .......................................................................... 59 

Figure 4-9. Monthly Average Water Quality Parameters with Monthly Minimum and Maximum at Near-
Surface, Mid-, and Near-Bottom During 2017 ........................................................................... 60 

Dominion I v 



Entrainment Charactenzat1on Study 
North Anna Power Station - VPDES Permit VA0052451 

Executive Summary 
North Anna Power Station (NAPS) is a two-unit nuclear generating facility located on a peninsula 
on the southwestern shore of Lake Anna in Louisa County, Virginia. Lake Anna was formed in 
1972 to provide cooling water and other process water for NAPS. As a man-made reservoir, Lake 
Anna is managed by Virginia Department of Game and Inland Fisheries (VDGIF) for sport fishing. 
To that end, Lake Anna was stocked with forage and sport fish after it was filled, and stocked with 
sport fish annually since. The fish population has been surveyed annually by VDGIF to monitor 
fishing activities and inform management decisions. 

Cooling water is drawn from Lake Anna through one intake structure located north of the station. 
A trash rack is installed across the intake structure to prevent the passage of large debris. There 
are eight traveling water screens, each 14 feet wide, that are designed to rotate once every 24 
hours or when the differential pressure increases to a predetermined level. Each screen is 
constructed with 16-gage wire providing a vertically aligned, 1/8-inch by 1/2-inch screen mesh. 
Fish and debris collected on the traveling screens are conveyed to a debris collection structure 
and disposed of off-site. A two-year entrainment study was conducted at NAPS to support 
entrainment-related determinations required by the Clean Water Act §316(b) Rule (the Rule) for 
existing facilities. Entrainment samples were collected twice a month for 5.5 consecutive months 
from April 2016 through September 2016, and 6.5 consecutive months from March 2017 to 
September 2017. 

Entrainment Characterization before Accounting for Screen Exclusion 

During the first year of entrainment sampling, and excluding non-viable eggs (NVE), a total of 522 
organisms distributed among 12 distinct taxa were collected at NAPS. During the second year of 
entrainment sampling, a total of 760 organisms (excluding NVE) distributed among 1 O distinct 
taxa were collected. Finfish comprised 100 percent of the total entrainment sample collection for 
both years of the study. The species lists were consistent during the two years of sampling with 
slight differences. Post yolk sac larvae dominated the entrainment sample collections, accounting 
for 83.3 percent of the Year 1 total and 95.8 percent of the Year 2 total. The yolk sac larvae life 
stage comprised only 5.9 percent of the sample collection for Year 1 and 1.6 percent of the sample 
collection for Year 2. 

Overall, Herrings and Shad (Clupeidae, which includes Blueback Herring, Threadfin Shad and 
Gizzard Shad), Shad (including Threadfin/Gizzard Shad, Gizzard Shad, and Threadfin Shad), and 
Common Sunfishes (Lepomis spp.) dominated the entrainment sample collection accounting for 
43 percent, 7 percent, and 34 percent of the total number of organisms during Year 1 and 69 
percent, 16 percent, and 9 percent during Year 2, respectively. White Perch accounted for 5 
percent and 2 percent of the total sample collection in Year 1 and Year 2, respectively. All 
remaining taxa contributed no more than 1 percent of the finfish collection. No endangered or 
threatened species were collected. 

The highest monthly depth-averaged densities occurred in May, June, and July of both years. 
These peak densities were attributed primarily to post yolk sac larval Herrings and Shad (May to 
July), Common Sunfishes (June and July, extending into August of the first year of sampling), and 
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Threadfin/Gizzard Shad (May to July of second year of sampling). The lowest depth-averaged 
monthly densities generally occurred during early spring (March and April) and September. White 
Perch contributed to the early spring densities (April) primarily during the first year of sampling. 

Entrainment Characterization after Accounting for Screen Exclusion 

The U.S. Environmental Protection Agency (EPA) defines impingeable organisms as those that 
would be collected or retained in a sieve with a maximum opening dimension1 of 0.56 inches (14.2 
millimeters [mm]). Only organisms that would pass through the maximum opening of 0.56 inches, 
and thus be entrained, are used to estimate entrainment losses (which is called "baseline 
entrainment" hereafter). The traveling water screens at NAPS have a unique mesh size that is 
finer than the mesh size defined in the Rule; there is no fish return system at NAPS and the 
"converts" (i.e., organisms that would be entrainable by the Rule definition of entrainment, but 
retained by the NAPS screens as impinged organisms) are not returned to the source waterbody. 
Therefore, baseline entrainment density and annual loss estimates are more relevant than the 
actual entrainment based on the screen mesh installed at the NAPS. Annual baseline entrainment 
at NAPS during 2016 (April through September) was estimated at 53,593,333 finfish and 
67,924,622 finfish under actual intake flows and design flows, respectively, based on the first year 
of sampling. Annual baseline entrainment for 2017 (March through September) was estimated at 
83,421,119 finfish and 99,782,529 finfish under actual intake flows and design flows, respectively, 
based on the second year of sampling. 

Comparison to Historical Data 

Overall, the entrainment composition collected in 2016-2017 compares well with the entrainment 
study data conducted from March 1978 through July 1983 (VEPCO 1985), with the dominant taxa 
for both studies consisting of Gizzard Shad, White Perch, and Sunfishes. The current study 
contained a higher taxonomic grouping of Herrings and Shad. Blueback Herring and Threadfin 
Shad were introduced to Lake Anna in the 1980's and therefore would not have been available 
for collection in the earlier entrainment study. The previous study noted that changes in total 
numbers entrained from year to year were generally reflected in the numbers of Gizzard Shad, 
Sunfishes, and White Perch collected, and this is consistent with the current study. The previous 
study also noted that entrainment densities overall were highest in the midnight samples (VEPCO 
1985) based primarily on the abundance of Gizzard Shad and White Perch. However, Sunfish 
were collected at higher densities during the day. Overall in the current study, entrainment 
densities were higher at night during the first year of sampling while equally abundant in the late 
afternoon and evening during the second year of sampling. Entrainment densities by depth were 
highly variable by taxon and study year for both studies. The combined data of the previous study 
indicate overall densities were similar for each depth strata with 33 percent of organisms collected 
in surface samples, 35 percent in mid-depth samples, and 32 percent in near-bottom samples 

1 EPA recognizes that 112 by 1A inch mesh are used in some instances and perform comparably to the 3-8 Inch square 

mesh. Therefore, the Rule allows for facilitles to apply a 112 by V4 inch sieve (diagonal opening of 0.56 inches) or a 
3-8 inch sieve (diagonal opening of 0.53 inches) when discerning between impinged and entrained organisms -
Federal Register/ Vol. 79, No. 158. Page 48321. 
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(VEPCO 1985). Results of the current study indicate densities were highest at mid-depth but 
percentages varied by year. During the first year of sampling, 48 percent of organisms were 
collected at the mid-depth and 46 percent were collected in near-bottom samples. During the 
second year of sampling, 56 percent of organisms were collected at the mid-depth compared to 
36 percent in near-bottom samples. Densities were lowest in near-surface samples, accounting 
for 6 percent and 11 percent during the first and second year of sampling, respectively. 
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1 Introduction 

1. 1 Regulatory Background 
Clean Water Act §316(b) was enacted under the U.S. Environmental Protection Agency (USEPA) 
1972 Clean Water Act, which also introduced the National Pollutant Discharge Elimination System 
(NPDES) permit program. Facilities with NPDES permits are subject to §316(b), which requires 
that the location, design, construction and capacity of cooling water intake structures (CWIS) 
reflect best technology available (BTA) for minimizing adverse environmental impacts. CWIS 
interact with the environment by drawing early life-stage fish and shellfish into and through cooling 
water systems (entrainment), or trapping juvenile or adult fish against the traveling water screens 
(TWS) at the opening of an intake structure (impingement). 

On August 15, 2014, the final §316(b) Rule (the Rule) for existing facilities was published in the 
Federal Register.2 The Rule became effective on October 14, 2014 and applies to existing 
facilities that withdraw more than 2 million gallons per day (MGD) from Waters of the United 
States, use at least 25 percent of that water exclusively for cooling purposes, and have or require 
an NPDES permit. Facilities subject to the Rule are required to develop and submit technical 
material, identified at §122.21 (r)(2)-(13), that will be used by the NPDES Director (Director) to 
make a BTA determination for the facility. The specific material required to be submitted and 
compliance schedule are dependent on actual intake flow rates at the facility and NPDES pennit 
renewal date, respectively. 

Dominion Energy, lnc.'s (Dominion Energy) North Anna Power Station (NAPS) is subject to the 
Rule and based on its current configuration and operation, it is required to develop and submit 
each of the §122.21 (r)(2)-(13) submittal requirements with its next pennit renewal in accordance 
with the Rule's technical and schedule requirements, unless otherwise waived by the Director. In 
anticipation of these requirements, Dominion Energy commissioned a two-year entrainment study 
at the facility. This document provides methods and results from both years of the study with 
consideration of specific requirements related to entrainment data and evaluations (i.e., 
122.21(r)(4), (7), (9) and (11)). 

Dominion Energy requested concurrence from Virginia Department of Environmental Quality 
(DEQ) regarding the application of the 40 CFR § 125.92(c)(2) definition of "closed-cycle 
recirculating system (CCRS)" to the NAPS. After DEQ's consultation with the EPA Region 3, DEQ 
agreed that Lake Anna including the Waste Heat Treatment Facility (WHTF) (see Figure 1-1) 
created as makeup water supply and heat dissipation treatment for the NAPS met the 
administrative criteria of a "CCRS" consistent with the definition in 40 CFR §125.92(c)(2)3; 
therefore, the use of CCRS meets the impingement mortality reduction standard through 
Compliance Alternative 1 (§125.94(c)(1 )). 

2 https://www.qpo.gov/fdsys/pkg/FR-2014-08-15/pdf/2014-12164.pdf 
3 E-mrul correspondence from Bryant Thomas (Regional Water Permits & Planning Manager) of Virginia Department 

of Environmental Quality, Northern Regional Office on April 5, 2017. 
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1.2 Prior Studies 
A detailed synopsis of prior entrainment studies is provided below to help place the current study 
into a historical context. No prior studies conducted at NAPS (entrainment or otherwise) reported 
an occurrence of threatened or endangered species. It is important to note that environmental 
conditions during prior studies are not assumed to be similar to the most recent studies conducted 
in 2016-2017. Therefore, any direct comparisons may be limited. 

Also relevant to the fisheries studies summarized below is the stocking history for Lake Anna. The 
stocking of forage and predatory fish began in 1972 when Largemouth Bass (Micropterus 
salmoides), Bluegill (Lepomis macrochirus), Redear Sunfish (Lepomis microlophus), and Channel 
Catfish (/ctalurus punctatus) were introduced to Lake Anna (Odenkirk 2016). These introductions 
were subsequently followed by additions of Walleye (Sander vitreus) and Striped Bass (Morone 
saxatilis), then Threadfin Shad (Dorosoma petenense) and Blueback Herring (Alosa aestivalis) in 
the 1980's. Walleye stocking was terminated in 2007. A one-time experimental stocking of the 
hybrid Saugeye (male Sauger [Sander canadensis] and female Walleye) was made in 2013. An 
additional experimental stocking of the hybrid Striped Bass (male White Bass [Morone chrysops] 
and female Striped Bass) was made in 2014. The primary forage species in Lake Anna consist of 
Gizzard Shad (Dorosoma cepedianum), Threadfin Shad and Blueback Herring. No other herring 
species are known to occur in Lake Anna based on annual sampling by Virginia Department of 
Game and Inland Fisheries (VDGIF) (Odenkirk 2016). 

1.2.1 Ambient lchthyoplankton Study, 1984-1985 

Bi-weekly ichthyoplankton sampling was conducted at NAPS from 1984 to 1985 (VEPCO 1986). 
Samples were collected at six locations in Lake Anna using a side towed plankton net (Figure 1-
1; Tables 1-1 and 1-2). 

Yellow Perch (Perea flavescens) eggs and larvae were generally first collected during this study 
in early April, when water temperatures approached 12 degrees Celsius (°C). White Perch 

(Morone americana) eggs and larvae appeared in April when the temperature approached 14°C 
and peaked in numbers by mid-May. Both White and Yellow Perch spawn typically in the spring. 
Gizzard Shad eggs and larvae generally were first collected in late April to early May at water 
temperatures between 14 °C and 18°C and peaked in numbers in mid-May to early June. Gizzard 
shad typically spawn in early summer/late spring. Sunfish (Centrarchidae) eggs and larvae were 
the last group to occur in samples (May-June) and were first collected when water temperatures 
rose to 19°C. Both Gizzard Shad and Sunfish were collected in relatively fewer numbers in July. 
The most commonly caught sunfish, Bluegill, typically spawn during early summer. The egg and 
larval presence follows the spawning patterns of each individual species and is consistent 
between 1984 and 1985 (Jenkins and Burkhead 1994). 
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Figure 1-1. Ambient lchthyoplankton Sampling Locations near NAPS during 1984-1985 
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Table 1-1. Densities (#/1,000 m3) of lchthyoplankton Collected by Date (Month/Day) and Station during 1984 in Lake Anna 
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Table 1-2. Densities (#/1,000 m3) of Ichthyoplankton Collected by Date (Month/Day) and Station during 1985 In Lake Anna 

Gizzard Shad 
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1.2.2 Entrainment Study, 1978-1983 

Entrainment sampling at NAPS was conducted from March 1978 through July 1983 (VEPCO 
1985). Details of the March 1978-July 1983 entrainment sampling program are presented in 
Table 1-3. 

Table 1-3. North Anna Power Station March 1978 - July 1983 Entrainment Sampling 
Details 

Entrainment Details 

[ ~~-i~~-~~~~~--~-~-~=---=[_~~~ ~~~2~ -~-=--~--~-~:- ----~-~:~~~~~--=-----=-~~--:=--~-~ --~ 
I Sampling Location ·: In front of a predetermined intake forebay 
r -- ----- -- ------ ---- ,-- ------- ----- - - - - - - - - --- - --~ --- -- -- -- - ---- - -----l !u~iss March - July, 1978 l Weekly surveys March - July, 1978 through 1983 

Daily Collection Schedule 
: Every six hours in a 24-hour period (four collections/ 24-hour period) , 
.. centered around 0600, 1200, 1800 and 2400 hours 

IDe-pths -s;~-~I~ - -- --- ---- I S~rfa~~~~id-~;~a-ndbott~~-- - -- ---------- ----- -
l ---- -- L__ -- - ----- -- - --- - -- --- ---

Number of Samples : Two samples per depth using paired conical nets (duplicate samples 
Collected per Depth , at each depth) 

'=--:-c--:----c::=--==-=-==--==--,,-,-----=-=-==-=--=-=----------~ r----------- - ---1 --- - - - - - - - -- - - --

L_?!~P~~~--- _ l!~~n-~~~--- - --- -- - --- -- - - ---------- -- ---- -
1 

Conical measurements of 0.5-meter (m) x 1.5 m plankton nets 
constructed of 505-micron (µm) mesh netting, each affixed in a 

1 double-net bongo frame; General Oceanics Model 2030 MK II low-
: velocity-sensitive digital flowmeters suspended in the mouth of each 

Sampling Gear 

- ------- ------ -~------- ------ - -- -- --------- - ------------ ---- --
i Water Quality Water temperature and dissolved oxygen (DO) measured at each 
l Measurements sample depth 
L__ ---- --- ----- ------------------ -------- --- --- -------- --- -- ---

A total of 7,908 fish larvae were collected in entrainment samples at NAPS from 1978-1983. The 
most abundant entrained larvae over all years were Gizzard Shad (65.7%) followed by White 
Perch (15.0%), Sunfishes, Lepomis spp. (13.4%), Yellow Perch (4.9%) and Black Crappie 
(Pomoxis nigromaculatus) (1.0%). Channel Catfish and Largemouth Bass were each represented 
by a single collected individual. Sunfishes were considered to represent several possible species. 
More Sunfish and Yellow Perch larvae were collected in the first year (1978) than in subsequent 
years. Gizzard Shad, however, were collected in relatively greater numbers in 1979 and 1981. 
White Perch numbers generally increased over the study period. Black Crappie numbers are 
considered too low for meaningful comparisons. With the exception of 1978, the changes in total 
numbers entrained from year to year are generally reflected in the numbers of Gizzard Shad, 
Sunfishes, and White Perch collected. The percentage of the total larvae collected represented 
by Gizzard Shad had remained high and stable for each year, whereas the percentage of White 
Perch increased each year. Table 1-4 presents the annual total catch and percent larvae 
entrained, and Table 1-5 shows the monthly total catch of fish larvae entrained at NAPS from 
1978 to 1983. 
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Yellow Perch was first to appear in all collection years from 1978 to 1983, generally in late March 
to early April when water temperatures approached 12 "C. White Perch were collected in 
entrainment samples in mid-April when temperatures approached 14 "C and peaked in numbers 
by mid-May. Gizzard Shad generally were first collected in late April to early May at water 
temperatures between 14 "C and 18 "C, and peaked in numbers in mid-May to early June. 
Sunfishes were the last group to appear in samples (May-June) and were first collected when 
water temperatures rose to 19 "C. Both Gizzard Shad and Sunfish were collected in relatively 
fewer numbers in July (Table 1-5). 

Samples collected during the six hour intervals within a day generally showed that total numbers 
and percent varied considerably from 0600 hours to 1800 hours and were highest during the 
2400-hour sample. Over all years and samples, the percentage of fish larvae collected during the 
midnight sample was 43 percent. Gizzard Shad and White Perch collections were responsible for 
the highest numbers during the 2400-hour sample. Sunfishes were, on the contrary, generally 
collected more frequently during daylight hours and Yellow Perch numbers fluctuated during 
sample intervals (Table 1-6; Figure 1-2). 

Factors such as turbidity, temperature, larval size, and gear type have been shown to influence 
distributional patterns (VEPCO 1985). Any combination of factors could cause site specificity in 
larval distribution. The percent of total larvae collected at each sample depth varied from year to 
year and for each species. Sunfishes, Yellow Perch, and Black Crappie were collected primarily 
from surface samples; Gizzard Shad were collected primarily from middle and bottom depths; and 
White Perch numbers were similar at all depths (Table 1-7). Over all species and all collection 
years, the percentage of larvae collected from the surface was 33 percent, from the mid-depth 
(13.1 feet) was 35 percent, and from the bottom (26.2 feet) was 32 percent (Figure 1-3). 

No fish eggs were collected during the sample years 1978-1983. Most species of reproducing fish 
in Lake Anna produce demersal, adhesive eggs, which significantly reduced potential entrainment 
(VEPCO 1985). 
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Table 1-4. Annual Total Catch and Percent of Fish Larvae Entrained at North Anna Power Station from 1978-1983 

1978 1979 1980 1981 1982 1983 
Species 
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Table 1-5. Monthly Total Catch of Fish Larvae Entrained at North Anna Power Station 
from 1978-1983 
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Table 1-6. Total Larvae Collected by Sample Time at North Anna Power Station from 
1978-1983 

Species •••••••••• r- --- ------ -~ 1978 =._ l~ ~ 90 _ L-_ 11.5_1~~- 63-_ l · 1-2.3: 1 -_ ~ 95 ~ ~=--18.5- c- 266 ! 51.s~ 1--- 514 _ 

Gizzard 
Shad 

I 1979 !I 153:1 110;1 1671 12.o;t 337,'I 24.1 :1 740;1 53.o!I 1,397; 

1}980_~ l _ 215~ ~ ~ 22.8-r~ _ 106 .L~-11.3_ r__~-158- :-_-~ 1_6.8 J--- 462- ~-=- 49_1- L __ ~.-!--
1 1981 :1 173 ·.I 15.4 ··1 143 :1 12.1 ·I 277 ::I 24.6 ,:1 533 .I 47.3 :.1 1,126: 

[i9~~~~-=~~s~ [ ~~-L ;-_ ~~~f_ [ ~-_T4~- [ ___ ~~~-- l ___ s_._i_[. ~_-_2s9_C_~-~~- [~---~~1~ 

1 1983 ;1 140 :I 19.1 :I 215. 1 29.3 ,1 137 .. 1 18.7 1 241 :•I 32.9 ·I 733: 
I - r--- --r-------r·- ---·-i-----r-------r ·-· - r . --l ,-- ------

-- ---- --- -- L_2~~1 __ L__ -~-~-! - -~~~6.: --· 7~- [ _ _ 1_~~. ; _ _ 1~~2 - L _19.9 i . -~~5~-~ - ~:~_ l ___ _:>,1~~-
Channel •I 1983 .:I ·~-~-I '.I 11 ,:I 1 :I 100·0 ·I 1 ; 
Catfish '1-Total_l _______ I _______ i ____ - !-- - ---[-- ----1------r-----1 r--100.0 [--- 1--
-----_ ------L _______ / ___ --· ___ L --- - ____ [ ---- _[_ ---- --- ' _____ I _______ , __ -- L ____ --

1 1978 :I 80 '.I 15.1 :I 199 ;1 37.5 :.1 144 ·I 21.1 :I 108 :1 20.3 :I 531: 

c~~i_9_~_ [ __ -~-2~ __ [ __ 1~-~-l~-2~ e_·_ 2~3-[ __ -_-_ -~?- r=- ~~-~? c~_33~L~i-~- L-~ -~1_2~ 
1 1980 ·;1 rn .I 11.<1 55 :1 34.2 1 64 ··I 39.8 :1 24 •,I 14.9 :1 161; 

Sunfish [ -~ ~-8~ _ [ __ --~- l_ __ !~--~ [- __ ~~ -[_ _ ~~:5- [ __ 3~_ [-_ ~~~ _ L ___ 1 o _ _f_ __ 8!_ [ _ _ 1.2_1 _ 

11982 :I 31:I 21.2 I 52:,I 45.6~1 10'.I 8.8,I 21:I 18.4 .. 1 114: 

[-~~--~[~~-~-[--~~-- l-_·_=2~~ ;_-_ -~-~ [~- -~-s~[~-~-~~--c.-£[-_-~4-~- l ____ -~a-
l__ _______ I Total:[ 191,'[ 18.0•I 383;1 36.o·[ 2891 21.2:I 200'1 18.8.:1 1,063: 

:[1978-- ,------[------:-·-- 1 '.-- 100.0- ,-----1--·-- -- t l - r· 1 
Largemouth , _____ L _______ ________ l _____ I _____ L ___ L ________ L_ _ _ __ ____ __ L _____ _ 

Bass II Total :~_I !I 1 :I 100.0 1 
·[ I ii ,.1 1; 

r- ----~ :::;-1~- 3 .r-;: :f---;; :r- 2:: r- ; ,J--~~ +- -;:;~,~~ f--.:: 
! r-1980· -r --_--1-3 1--14 i ~--- -- _ a-;- -sB-[ --_ 16- r-- 11~ L--54 L 59_3-1-91 

White Perch I 1981 ;,I 53 'I 13 6 :I 57 :I 14.6 :I 114 ,1[ 29.2 :I 167 ii 42.7 :I 391 :
1 

[_i982 I __ 29 [ ___ 9.9J _58 [_ 19.8_[. 43_[ ___ 1_4.7_[ ____ 163 l ___ 55.6 1 ___ 293_ 

1 1983 :I 62 :I 17 2 !I 133 :,1 36.8 1 57 J 15.8 :1 109 1 30.2 :1 361: 
l ____ -----~~;,[--1so- [--13.4~---2591---~.s -[---i-11 1 _20~ [ ___ 525 [_ 43.9_ l- 1-,1-95 _ 

Yellow 
Perch 

.:1 1978 11 14 :I 10.8 :1 35 :1 26.9 ~I 46 :1 35.4 .'I 35 :1 26.9 ·-1 130; 

; l 1979 - [- - - -3 l --16:7 - i - -13- -[- - 12:2-, [--- -- -- I - ~()- L --- -2 - [- - 11: 1 -[_ - --~ 8 ~ 

·:I 1980 :1 11 :1 23.6 •1 19 :1 26.4 :1 3 ·1 4.2 ·;I 33 ·1 45.8 '.I 12 

{_19~[_-=:-15_ [_-~1_4.s-i-~~12r~111T~-~-:i1:L=39:s~ [ ____ 35 [ 34.o [ ___ 103-. 

11 1982 :I 3 :1 81 !I 10 :I 21.0 :1 7 ~I 18.9 .1 11 ,.:1 45.9 '.:I 37 l 

:[~~~_[~~-~ l=-41~~~ :~ -_-~f~ L~~i~~- t _:- ~- ~-:: -~~s_- ~ ~~~-~~]-~ -~s~□J-_-= ~-~ 
~--~'·\ Total !I 62 :I 16.1 d 92

11 24.0 ;1 102 ;I 26.6 ·I 128 .~I 33.3 i,I 384 \ 
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Figure 1-2. Percent Distribution of Larvae Collected By Sample Time in All Collection 
Years from 1978-1983 
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Table 1-7. Total Larvae Collected by Sample Depth at North Anna Power Station from 
1978-1983 

Species 

Gizzard Shad 

Channel 
Catfish 

Sunfish 

Largemouth 
Bass 

White Perch 

Yellow Perch 

1979 

1980 

1981 

1982 

1983 

Total 

1983 

Total 

1978 

1979 

1980 

1981 

1982 

1983 

Total 

1978 

Total 

1978 

1979 

1980 

1981 

1982 

1979 

1981 

1982 

1983 

Total 

fifiii_..l~@ijii-i=Mh+:i .. llml 
100 19.5 296 57.6 118 23.0 514 

408 

111 

219 

63 

146 

1,047 

403 

84 

133 

102 

92 

16 

830 

1 

16 

17 

125 

123 

154 

435 

15 

40 

74 

17 

14 

246 

29.2 

11.8 

19.4 

13.4 

19.9 

20.2 

75.9 

75.0 

82.6 

87.2 

80.7 

57.1 

78.1 

100.0 

100.0 

28.6 

18.7 

32.0 

42.0 

42.7 

36.4 

66.2 

83.3 

55.6 

71.8 

45.9 

58.3 

64.1 

478 

463 

473 

186 

276 

2,172 

72 

18 

13 
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12 

8 
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26 

33 

129 

87 
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20 
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Figure 1-3. Percent Distribution of Larvae Collected By Sample Depth in All Collection 
Years from 1978-1983 
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1.3 Study Objectives and Document Organization 
A two-year entrainment characterization study from April 2016 through September 2016 (Year 1 ), 

and from March 2017 to September 2017 (Year 2) is among Dominion Energy's ongoing efforts 
to support NAPS §316(b) compliance by documenting current, site-specific entrainment data that 
meet Rule requirements and achieve the following key objectives: 

1. Collect data to supplement the submission of data required under §122.21 (r)(4) , including 
a list of species and life stages most susceptible to entrainment at the facility4; 

2. Collect data to support development of §122.21 (r)(7) , which allows for summaries of 
relevant technology efficacy studies conducted at the facility; 

3. Collect data to support development of § 122.21 (r)(9) , which requires at least two years of 
entrainment studies be conducted at the facility ; 

4. Collect data to support Dominion Energy's objective of having data sufficient to evaluate 
biological efficacy of potential alternative intake technologies that may require site specific 
evaluation at the facility as a part of the § 122.21(r)(10)-(13) compliance evaluations. 

This report summarizes findings from the completed two-year entrainment study and is organized 
as follows: station's configuration and normal operations (Section 2); entrainment sampling and 
analysis methods (Section 3) , results (Section 4) , and a brief summary of findings (Section 5). 
Section 5 also includes a discussion of the most commonly entrained taxa. 

4 40 C.F.R. § 122.21 (r)(4) requires applicant to submit available Source Water Baseline Biological Characterization 

data. 
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2 Generating Station Description 

2.1 Site and Environmental Description 
NAPS is located on a peninsula on the southwestern shore of Lake Anna in Louisa County, 
Virginia (Figure 2-1 ). In 1971 , Virginia Electric and Power Company (VEPCO) impounded the 
North Anna River, creating Lake Anna, a 9,600-acre freshwater lake and the 3,400 acre WHTF, 
specifically for the purpose of constructing a nuclear power plant, previously permitted by the 
Virginia State Water Control Board. Lake Anna began filling in January 1972 and reached full pool 
in December 1972. Lake Anna is 17 miles long and contains over 272 miles of shoreline. It is in 
the headwaters of the York River and drains about 343 square miles. 

Dominion Energy is required to maintain a minimum discharge of 20 cubic feet per second under 
drought conditions, and a minimum discharge of 40 cubic feet per second during non-drought 
periods from the Lake Anna Dam. The annual discharge from the dam to the river averaged 273.9 
cubic feet per second (USGS 2015) from 1979 to 2014 based on the annual average flow at U.S. 
Geological Survey (USGS) Gage 01670400 in the North Anna River near Partlow, VA, which is 
used as a surrogate flow gage for discharge from the dam. The water level in the lake ranges 
from elevation (El.) 255 feet (maximum) to El. 242 feet (minimum) above mean sea level (msl). 
The lake is managed to target a water level of El. 250 feet, at which stage it holds approximately 
305,000 acre-feet of water. The lake has a maximum depth of approximately 90.0 feet and an 
average depth of 24.9 feet at full pool. In the vicinity of the dikes, the WHTF has an average depth 
of 18.0 feet and a maximum depth of approximately 49 feet (VEPCO 1986). Figure 2-1 shows the 
topographic elevation in the vicinity of NAPS. 

Dominion I 20 



Entrainment Characterization Study 
North Anna Power Station - VPDES VA0052451 

8ruKll,Y, U ~.-.; -

Poi~ _,,. I 
\V.C,.- ~, 

- ' 
, r .,, ,,., "... . ..d/,1} 
t ,., \1 ~,-,;1~V, 

':~:1 I .,--, ' l &ri / 
\ -fj 

t <~~~ ~t,r 
Thurr.10:, 

IJlood 

--
- ) 

"~"#,. _...l 

_, ---
I ( 

;-::~ \ \__ if,) 
•ill• ~ / -

""'-'")) .-

"f "'\. • ., , tR ,f;ij 
f '' x.. "''•• ~ 

- ~ L $ I 1/i ~ 
'cf - (J M<i' . : i,-,,.;,/ 

rLV<tt,!:,~.J 

"'"""'" ,Po~ 

lslood i'onl ,._ vf:::,,, I J 
V (~ ,_,., 

1 :::~•'fl"''? -t 
~ock 
kl<n<! 

'I 

Figure 2-1. North Anna Power Station Regional Location Map 

2.2 Station Description 
VEPCO, doing business as Dominion Energy, operates NAPS, consisting of two nuclear power
generating units (Unit 1 and 2). Unit 1 began commercial operation in June 1978 and Unit 2 began 
operating in December 1980. Eight circulating water pumps (four pumps per unit) supply cooling 
water drawn from Lake Anna. Each pump capacity is 238,200 gallons per minute (gpm) (i.e ., 
343.0 MGD) and the maximum design capacity for eight circulating water pumps is 2,744.1 MGD. 
The CWIS also contains service water pumps: two screenwash pumps, each rated at 91 O gpm 
for each unit, and two auxil iary service water pumps (Table 2-1 ). Pump operation is seasonally 
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variable in response to generation demand and maintenance activities. Generating unit outages 
are generally scheduled for the winter, late fall, and early spring months. 

Table 2-1. North Anna Power Station Cooling Water Intake Pump Characteristics -- Purpose # of Pumps Pump Capacity Design Flow per Unit 

Circulating Water 4 343.0 MGD (238,200 gpm) 
1,372.0 MGD 

(952,800 gpm) 

Service Water 2 1.3 MGD (910 gpm) 2.6 MGD (1,820 gpm) 

Circulating Water 4 343.0 MGD (238,200 gpm) 
1,372.0 MGD 

(952,800 gpm) 
2 

Service Water 2 1.3 MGD (910 gpm) 2.6 MGD (1,820 gpm) 

Maximum Design Intake Flow 
2,749.3 MGD 

(1,909,240 gpm) 

Cooling water for both units is through two screenwells (one per nuclear unit) in a single CWIS 
located at the end of a cove just north of the station on the southwestern shore of Lake Anna 
(Figure 2-2) . Each screenwel l consists of four 20-foot-wide intake bays and is equipped with four 
traveling water screens (TWS). Each intake bay is comprised of a steel trash rack (0.5-inch-wide 
by 3.5-inch-thick vertical bars placed 4 inches on center) , a TWS, and a circulating water pump. 
The steel trash racks extend across the length of the CWIS to prevent large debris from damaging 
the TWSs. 

Each TWS, located approximately 16 feet downstream from each trash rack, is 14 foot-wide and 
constructed with 16-gauge wire providing a vertically aligned, 1 /8-inch by 1 /2-inch screen mesh 
size (Figure 2-3) . There are four screen wash pumps, one pump per two TWSs, located 
downstream of the TWSs, that supply 380 gpm per screen at 80 pounds per square inch (psi). 
Guides located on the support walls upstream of the screens accommodate installation of stop 
logs for screen maintenance. The stop logs allow dewatering for maintenance and isolate the 
bays when the screens are removed. 

A single discharge canal is located 200 feet south of the CWIS; the 3,600-foot long canal 
discharges into the first of three waste heat treatment facilities in series, which disperse heat 
before the water is returned to Lake Anna. Debris cleaned from the screens is sluiced to a 
common debris trough and collected in a large steel basket located on the east side of the CWIS; 
debris is not returned to Lake Anna. 
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Figure 2-2. North Anna Power Station Cooling Water Intake Structure Location (38°03'43" N, 77°47'26" W) 
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Drawing Source: Provided by Dominion Energy 

Figure 2-3. Details of North Anna Power Station Traveling Water Screens at the Cooling Water Intake Structure 
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3 Methods 

3.1 Entrainment Sample Collection 
Entrainment samples were collected twice a month (generally within the second and fourth week 
of each month) for 5.5 consecutive months from April 2016 through September 2016, and 6.5 
consecutive months from March 2017 to September 2017 for a total of 24 sampling events. Each 
sampling event lasted 24 hours subdivided into four, six-hour subsampling periods. Sample 
duration was approximately 100 minutes per depth per six-hour sample (or the time required to 
get 100 m3 per depth per six-hour sample). Specific details of the 2016-2017 entrainment 
sampling program are presented in Table 3-1. Entrainment samples were collected from intake 
piping installed along the front of the bar racks at Unit 2 from near-surface, mid-water, and near
bottom depths (Table 3-2). Samples were collected at Unit 2, in front of bar rack 2B or 2A (Figure 
3-1); however, if a situation would arise where Unit 2 was not operational (this did not occur during 
2016-2017 sampling), samples would have been collected at Unit 1, in front of bar rack 1 C or 1 D 
(Figure 3-2), as a secondary sampling location. 

Table 3-1. North Anna Power Station Entrainment Sampllng Details, 2016-2017 

Entrainment Details 

f-u~1~~~~;i;i~------~ - -- @ntt-2 (Pri~;,,L~c;t~n)~u-;:;-1,s~c~~i.~a~ -----

sampling Events during : Twice par month sampling events (wtthm the second and fourth 
April - early September 2016 and , week of each month) for 5.5 months m 2016 and 6.5 months m 2017 
March- early September 2017 ; (2t'month x 12 months= 24 sampling events) 

)~D-~I--C--ll_t_ - --S- -h--d- -I----------! Sa~ples c~llected every 6 hours m a-24-hour period (4 collections/ 
L aJ y o ec ion c e u e l 24-hour period) 

I Targ~ted- Or~a~lsm~ -- - - -- - - -j;..--Fl--;-~~-eg--g-s-, --1~-;-a-~--, a-n-~-;-~-e--n=1le-"-~-;-~ --he--11-fis--~__;,,._l~-e --sta_-_g--e~------'-----------~ 

r -□~pt~--==----=-~~-=----=~= [~;ar-s~rface~ ~id-dept~ear-bo~~ f-o~ a total of3d;p~ - ---

Number of Samples Collected per 
Depth 

·, 1 sample per depth by pur,nping water through a 335-µm net 
j suspended in a buffering tank {three sub-samples for each depth 

were combined) 

[ 
;--;--~ -- -~-- --- -- - -- -------- 1= 1 o·o ~inutes per-depth p;r-6-ho-~,:-;;mple (o; time ~u1r~ to g~--

amp e ura ion 1 100 m3 per depth per 6-hour sample) · 
-- - ----------- --L~===-====================; 
Proposed Number of Samples per : 4 collections/survey x 3 depths/collection x 1 sample/depth = 12 
Sampling Event '. samples/survey :=-=-=:c::-c=::c:====c-============::=-:c=-::===' 

~~~s~-Tot~N~b;~-~f ~~mple;-- - ~ 2 sample~survey x 2 surveysimonth x 12 month~ = 288 sampl~s 

Water Quality Measurements 
Temperature, DO, pH, salintty, and conductivity approximately every . 
six hour:s in the entrainment sampling buffering tanks for near- I 
surface, mid-depth, and near-bottom depths I 

' ' 
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Table 3-2. Sampllng Depths at North Anna Power Station 

Sampling Location Sampling Depth 
Relative to MSL 

Sampling Depth from Intake 
Deck Level ( + 12 feet MSL) 

,- --- -- -- - ----- - - - -- - - --- - ----- ---- - ----- r- -- - 1----- -- ----- - --- -

[ __ ~ear-S~rf_ac~ (M~_a!2_~'h'. ~a~~r =-~ f~~ M~_1:-) __ [ _ ----~-~- f_~ _ _ _: _____ -19.5 feet ________ _ 

Mid-depth (Mid-point ~etween MSL and bottom of ;1 _14_75 feet :I 
intake) ; 

'--------------------'--------'-----------
-29.75 feet 

1 ~~;r~~~o~--(~~~;~ -~f l~t~k~- ;-~-;-~t -M~L)- -!---- -_;-~-~--f~~; - - --! - - -- --~4 ~- -~ ~~t- ------
~ --- --- - - - -- - - --- --- --- - -- - - -- -- 1 __ - ------- - -- - - -- - , ___ ----- - -------------

~te: MSL= Mean Sea Level 
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Figure 3-1. Primary Entrainment Sampling Location for North Anna Power Station 
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Figure 3-2. Secondary Entrainment Sampling Location for North Anna Power Station 
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3.2 

3.2.1 

Entrainment Monitoring 

Sampling Gear and Protocol 

Pumped entrainment samples were collected using 94 by 102-centimeter (cm), 335- µm mesh 
hoop plankton nets with a PVC cod-end bucket (Figure 3-3). Intake water from three depths (near
surface, mid-depth, and near-bottom) was pumped through the separate nets using gas-powered 
4-inch diameter centrifugal trash pumps and 4-inch PVC pipelines. To minimize organism 
damage, the water was pumped into 200-gallon polyethylene water-filled sample buffering tanks 
(one for each depth) where the plankton net was suspended. The samples were collected 
concurrently using three pairs of pumps and buffering tanks. A pump flow rate check was 
conducted prior to commencing the first sampling period and again at the beginning of the second 
crew shift. Total flow sampled was monitored using an in-line totalizing flowmeter. Once a flow 
rate of approximately 250-275 gpm was achieved, sampling would begin and the time and start 
flowmeter numbers were recorded. The sample duration was approximately 100 minutes per 
depth or the time required to sample a minimum of 100 m3 (26,400 gallons) of water. 

SAMPLER 
FLOWI 

JOINT MUST SWIVEL --f\-.....J 
APPROX. 90• 
(POSSIBLY MORE) 

WOODEN CRADLES (typ. 2) 

STAINLESS STEEL BANDS (typ. 2) 

INLINE 
FLOW TOTALIZING 

METER 
(PVC SADDLE MOUNT) 

NOTTO SCALE 

4" 0 QUICK-CONNECT 

335-µm 
COD 
END 

BUCKET 

SAMPLE FLOW RATE 250-260 GPM 

□ L 200gal. 
POLYETHYLENE 

0 TANK• 

4· 0 PVC NIPPLE 

4" 0 PVC VALVE 

4" 0 ADAPTER SOCKET 

4" 0 OVERFLOW DRAIN 

4" 0 PVC 
(PASSIVE DISCHARGE) 

4" 0PVC 
(DISCHARGE THROUGH NET) 

Figure 3-3. Entrainment Pump Sampling System Configuration 

Each sample was collected by washing down the contents of the net from the outside into the 
cod-end bucket. The sample was then transferred to a labeled 1-liter wide-mouth polyethylene 
sample jar and preserved for laboratory analysis using a 5 percent formalin solution with Rose 
Bengal stain. 
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3.2.2 Collection Processing 

After sample collection, each sample was washed through a 335-µm sieve in the laboratory to 
remove the excess formalin from the sample. Each sample was then sorted in a glass sorting 
tray, which was placed on a light box. The aquatic fauna were sorted into groups of fish eggs, fish 
larvae (including later life stages), and shellfish. Each group was preserved in 5 percent formalin, 
placed in separate, labeled glass vials, and stored. Samples that were estimated to contain more 
than 400 fish eggs or 400 larvae were sub-sampled. 

After sorting, the fish eggs, fish larvae, and shellfish were identified to the lowest practical taxon 
and enumerated. All ichthyoplankton was assigned a life stage: viable egg, non-viable egg (NVE), 
yolk sac larvae, post yolk sac larvae, juvenile, or unidentified larval stage. Only whole larvae, parts 
of larvae with a head and a majority portion of the body present (more than half), or pieces of 
larvae with an extensive portion of the body present (more than three quarters) were counted. 

3.2.3 Morphometrics 

For each 24-hour sampling period, the following morphometric data was collected and recorded 
for each life stage of fish: 

• Up to 5 eggs of each fish taxon was measured for minimum and maximum egg diameter; 

• Up to 5 larvae from each fish taxon and life stage was measured for total length and 
notochord length, maximum body depth and width, and head capsule depth and width, all 
to the nearest 0.1 millimeter (mm). 

Only whole organisms were subject to morphometric evaluations. Organisms subject to the 
morphometric evaluation were selected at random from within each taxonomic category (i.e., each 
taxon and life stage). Length measurements were performed with a microscope and lmageTool™ 
Software. Organisms too large to be viewed entirely under the microscope were measured with a 
ruler. 

3.2.4 Water Quality Collection 

During each 6-hour entrainment sample period, water quality data (water temperature, DO, pH, 
salinity, and conductivity) were collected at three depths (near-surface, mid-depth, and near
bottom) using a calibrated water quality meter immersed in the buttering tanks. Samples were 
collected twice each sample period at the start and end of the 6-hour collection. Other climatic 
data such as precipitation, cloud cover, wind speed and direction, etc. were also recorded. Quality 
control for water quality data collection was performed twice per sampling event ( once per 12-
hour shift) using a second calibrated water quality meter. 

3.3 Data Analysis 
Characterization of the collected entrainment samples required evaluation of sampling results in 
the context of entrainment density using the water volume circulated through the entrainment 
sampler while the samples were being collected. This flow-standardized abundance of each taxon 
was calculated as density (number/100 m3

) for each sample period and averaged over different 
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diel, daily, and monthly time periods. Then, the monthly and annual entrainment estimates were 
calculated using monthly average entrainment densities and actual and design intake flows. 
Appendix A of this report presents these calculation procedures in detail. 

3.4 Quality Assurance Procedures 
Consistent with the quality assurance program detailed in the Entrainment Characterization Study 
Plan (HOR 2017), a field audit was conducted to ensure field sampling was done in accordance 
with the approved Standard Operating Procedure (HOR 2017). The field audit was conducted on 
April 20, 2016 and followed the prescribed field audit report. No deviations from the written plans 
were observed. 
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4 Results 
A total of 288 samples were collected during the 2016-2017 sampling program, including 132 
samples during the first year of entrainment sampling (April 2016 - September 2016) and 156 
samples during the second year of entrainment sampling (March 2017 - September 2017) (Table 
4-1 ). All samples were collected in accordance with the Standard Operating Procedure (HOR 
2017). 

Table 4-1. Monthly Sampling Success during Entrainment Sampling at North Anna Power 
Station, 2016-2017 

Year Month Executed Samples Number of Proposed 
Samples r-------- ---------- --,- - -- ---------- --- ---------- ___ l ________ --- -------

! Apr : 24 24 i 
1
-----~~-- - -r-- -- -- 2~-- -- --~I ---- 24 - -: 

r:------- Ju~:~--=----; -~-4 - -- -- C_ 24 ----~ 

I Jul .1 24 '...__I __ 2_4 __ 

2016 

, - - -- - - - - - ---- -- 1- - -- --- - - - ----------- r------ -- -- --
: Aug : 24 24 L ___________________ ! ____________ L _ 

_ _____ __ I Sep ·I 12 :..j 12 ______ f _______ M;~ --- r----------;4---------r- 24 

·i, Apr .i 24 ;1 24 j 
·1•-- ------ --- - -----r ----------- -- -- __ [ ______________ _ 
•
1 May 24 24 ;L --- -- ----- I_ -- - ----- --:========= 

;I Jun '.I 24 ·ii 24 j 2017 

1,-------J~,-------1 24 - r 24 

' -- - - ------------ --- - ----:=.:!-=========; 
24 ~[ Aug ;! 24 ·

1
1 

- - G~~}Tota: Sep -~-l ~2: ---,l~,====2~=28::--:::--===-=== 

4.1 Taxonomic Inventory of Identified Fish and Shellfish 
Collected in Entrainment Sampling 
A total of 986 organisms were collected during the first year of entrainment sampling and included 
finfish distributed among 12 distinct taxa. Entrainment collection data are presented in Appendix 
B. Table 4-2 presents the complete list of species by common name and scientific name. A 
number of fish eggs (464) collected primarily in April, were considered non-viable (e.g., 
unfertilized or dead/decaying); therefore, they would not have contributed to future fish 
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populations. As such, these NVE were excluded from further entrainment analysis. Removing the 
total number of NVE reduced the total number of organisms considered for entrainment to 522 
during Year 1 (2016) entrainment sampling. 

During the second year of entrainment sampling (2017), a total of 795 organisms were collected 
and included finfish distributed among 10 distinct taxa. Removing the total number of NVE eggs 
(35), collected entirely in May, reduced the total number of organisms considered for entrainment 
during the second year to 760. Three distinct taxa collected in the first year of sampling were not 
collected during the second year and one distinct taxa collected in the second year of sampling 
was not collected during the first year. 

Table 4-2. Master Species List of All Taxa Collected during Entrainment Sampling at 
North Anna Power Station, 2016-2017 

- Common Name Scientific Name Vear1 
(Apr 2016- Sep 2016) 

Vear2 
(Mar 2017 - Sep 2017) 

I ~I B-lu_e_b-ac_k_H_e_m_n_g ---.• I Alosa aestJva/1s !j X i( X 

I ls1~~;11 _ -- _ -----~- -~L~~~ ~~c~11~~~ --~I--~~=f __ -~-~~~ !_: ~~-~~-=~-=-~· 
f Channel Catfish : j tctalurus punctatus '. X , I X 
~Common Sunfishes - -- -[ Lepomlsspp.---- --- _[ ___ ---- X ----- -:---- --X --- ----

1 Crappie · I Pomox1s spp. · I X 
rD_ a_rt_e-rs- -- -- -- - -- - - - 1-Et-h-eos--toma_s_p_p_- - - - - !- --- --- -- - -X-- - --- -- -- - · 
~- ------- -------- --- L - - ------- ------ _l_ - --- - _I_ -- - -~- ----- --

1 Gizzard Shad :1 Dorosoma cepedianum ; X ,I X ) 
- -- - --- --- - - - , - -- - - -- - -- - -1--- ----------- --
L ~readfln/Glzzard Shad __ L Dorosoma spp._ _ _ _ J _____ X _ _ _ ___ L_ _____ X _ __ _ _ __ _ 

I Golden Shiner · I Notemigonus crysoleucas '. X · 

l~~~rl_n_qs_~~~a9_ -___ J~1~~e~da~-- _ -- -- _-_---l_ ___ ~-- ------ _._r_:_-__ -_-__ -~---~---=----------'_ 
I Largemouth Bass : / M1cropterus salmoides X '/ X 

Finfish 

[}0innow ______ ---[_fyprlnldae -----------r-----X--------,------- X--- . 

I Non-Viable Egg / NA '.:/ X ·,[ X 
ISpott~,i Shine~-- - - - - - !Notropis hud~niu~ - -- - i--- -- ---- ---- I - - ----X- ---- -
--- --- -----------------L-- ---- ------ ----- ~------ - -------;:....:L======= 
I Sunfish : I -Centrarch1dae X 
LThr~~dft~Sh;d- ----- ---[Ea;;;~~~~t~;-e~~e-_ - L~----_- x ________ ,--------)(----- ----
1 Unidentified Flnflsh . I Unidentified : / X : I X 
iWh~~C~i~h --- -:-Ame/~rus~hl;------- ~----- -i- -- ---lr -
L.. - -- ---- ----- -- ~-- - -- , - ---- -- ___ 1 __ -- - - - - - - -------- --- -

I White Perch ;' I Marone amencana I X I X 

L -- --- L~~?~~~-- -- -~-[~er~a_fl~~-~~~---- _-_]~-- - _x _____ ~L~-~-- __ x ___ --

1 

Note: 
NA = Not Applicable 

Overall, taxonomic diversity was low in entrainment samples with the number of distinct taxa 
ranging from a monthly low of 1 in September of each year to a high of 7 in May 2016 (Table 4-
3). The most taxonomically rich samples were collected in spring: April (5 of each year) and May 
(7 and 5 in 2016 and 2017, respectively). 
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Table 4-3. Number of Taxa Collected during Entrainment Sampling at North Anna Power 
Station, 2016-2017 

Number of Distinct Taxa Collected 
Year 

~: NA= Not Applicable 

When counting the number of distinct taxa collected, general taxonomic designations at the 
genus, family, and higher taxonomic levels were dropped if there was one, valid lower-level 
designation for that group. For example, because Lepomis spp. and Lepomis macrochirus were 
identified in the collections, Lepomis spp. was not counted in the total number of distinct taxa. 
While eggs were distinguishable from one another, taxonomic identification could not be made; 
therefore, these taxa were not considered distinct taxa. Similarly, taxonomic identification could 
not be made for unidentified finfish; therefore, these were not considered in distinct taxa counts. 

4.2 Species Composition 
Finfish species comprised 100 percent of the total entrainment sample collection for both years 
of the study. Post yolk sac larvae dominated the entrainment sample collections, accounting for 
83 percent of Year 1 total and 96 percent of the Year 2 total. Yolk sac larvae comprised 6 percent 
of the sample collection for Year 1 and 2 percent of the sample collection for Year 2 (Table 4-4; 
Figure 4-1 ). Very few juveniles, eggs, or adult fish were collected, with each comprising five 
percent or less of the total collection for both years of entrainment sampling. 

Table 4-5 presents the total number of organisms collected by species and life stage for the first 
and second year of entrainment sampling. Herrings and Shad (Clupeidae; 37%) and Common 
Sunfishes (Lepomis spp.; 33%) post yolk sac larvae were the most abundant fish taxa and life 
stage collected during the first year of entrainment sampling. White Perch post yolk sac larvae 
(4%), Herrings unidentified life stage larvae (4%), Threadfin/Gizzard Shad (Dorosoma spp.) post 
yolk sac larvae (3%), and Herrings and Shad yolk sac larvae (3%) were collected in relatively low 
abundance during the first year. The remaining fish taxa each accounted for two percent or less 
of the total collection. 

During the second year of entrainment sampling, Herrings and Shad (68%), Threadfin/Gizzard 
Shad (13%), and Common Sunfishes (9%) post yolk sac larvae were the most abundant fish taxa 
collected (Table 4-5). Threadfin/Gizzard Shad post yolk sac larvae (13%) and Threadfin Shad 
post yolk sac larvae (2%) were collected in relatively higher abundance than the first year, while 
White Perch post yolk sac larvae (2%), Herrings and Shad unidentified life stage larvae ( <1 %), 
and Herrings and Shad yolk sac larvae (<1%) were collected in relatively low abundance during 
the second year when compared to Year 1. The remaining fish taxa each accounted for one 
percent or less of the total catch in Year 2. 
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Table 4-4. Total Number of Fish by Life Stage Collected at North Anna Power Station 
during 2016-2017 Entrainment Sampling 

Year 1 (Apr 2016- Sep 2016) Year2(Mar2017-Sep201n 

Life Stage - . 
Total Number of 

Organisms 
Collected - . 

Flnfish 
I 

I 

[~N=o=n~-V=iab=le=E.::._g:..::g=-====-=-=..::=- ::=L===4=6=4===[ See Note _ r· _ -- 35 ____ f See-Note 
I Post Yolk Sac Larvae )I 435 ,I 83.3 ',I 728 :I 95.8 
~::=Y=o=-=lk=s=ac=La=rv=a=e====_ =_=l 31 _ C- 5.9 ~I~~- 12 -==L__1.6=---= 

I Unidentified Life Stage Larvae ll 29 :I 5.6 ;I 8 :[ i. i I 

L~uveniles 
[g_g_ s 

--_ -c=- 26 T ___ -5.o __ r:=_-_-_-_-6_-_-~_-- _[_-- --~; __ _ 

1 ·I <i 1
1 5 ;) <1 ! 

[ Adults 

I Total 

---------_[~ ---=-~-=-.L_ -o~~~-- ,-=~- <=-~~l~_-<1_:__:-=:_:: 
J s22 .1 100 L 1so :1 100 

Note: Non-viable eggs (NVE) were removed from further analysis; therefore, percentages reported m this table 1 

do not include NVE. 
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Remaining Life 
Stages 
5.2% 

Unidentified Life 
stage Larvae 

5.6% 

Yolk Sac Larvae 
5.9% 

Unidentified Life 
Stage Larvae 

1.1% 

Yolk Sac Larvae~---
1.6% 

Year 1 
(Apr 2016 - Sep 2016) 

Remaining Life 
Stages 
1.6% 

Year2 
(Mar 2017 - Sep 2017) 

Figure 4-1. Percentage Composition by Life Stage Collected at North Anna Power Station 
during 2016-2017 Entrainment Sampling 
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Table 4-5. Total Number of Fish by Species and Life Stage Collected at North Anna Power 
Station during 2016-2017 Entrainment Sampling 

Taxa ■ 
Year 1 (Apr 2016 - Sep 2016) 

Total Number 
of Organisms 

Collected 

Percent Total 
('!;,) 

-------------
Flnflsh 

Year 2 (Mar 2017- Sep 2017) 

Total Number 
of Organisms 

Collected 

Percent Total 
(%) 

--------------------------------
'_H~~!ng~~~n~-~h_icf=-~-~- ~: _ ~1~~~ _ ~--~-=----~ ---='.-91 __ !---~--- _:_:: =-~fJ _:: ::---~ -- -- -519 '. -_ _ _ _ 68 

I Common Sunfishes :I PYSL :I 172 'I 33 I 65 9' 

:-whrt~Pe-r~~--: --~---~-_-;_- ~_ys~----1--~-------- ----=--~i[-=~~--- ~~~--4 l-:_ ----- _:_1_-4_~ ~:~-~-=-- ---2-
1 Herrings and Shad 'I UIDL 19 !I 4 I 3 ·I <1 : 

:~:!lir-eadfln~G1zz_a,i sfi:a_c(: ~ t~_st ~ ~~---_-_:_ ~- -~-=~5- ( - -- - - -- -- --- -3 -l ---_ ---- ----_ -98 ~ ----- -- ___ 13 _ 

I Herrings and Shad d YSL :1 14 ;I 3 1 '. I <1 ' 
i_ La~g~~~-uth:B~~; ~~- : __ :_ ~- :i~ __ -__ [~-=--- -_ -- - --11 __ ;- - - --- -- -_--- 2- L- _ ------_- __ ---3 i---_--- -- _:--=-<1 -
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4.3 Morphometrics 
The median, minimum, and maximum of head capsule depth and width, body depth, notochord 
length, and total length of each taxon collected in the first and second year entrainment sampling, 
and the two years combined are presented in Table 4-6. Morphometric data and length-frequency 
distributions for each measurement are presented in Appendix C. A total of 294 finfish. were 
measured during the two years of sampling. Common Sunfishes post yolk sac larvae was the 
most commonly measured taxon and life stage (71 organisms), followed by Herrings and Shad 
post yolk sac larvae (70), White Perch post yolk sac larvae (25), and Threadfin/Gizzard Shad post 
yolk sac larvae (17). 

4.3.1 Morphometric Frequency 

The U.S. Environmental Protection Agency (EPA) defines impingeable organisms as those that 
would be collected or retained on a sieve with maximum opening dimension of 0.56 inches (14.2 
mm; a diagonal opening of ¼ x ½ inch mesh), which is called "baseline screen" in Figure 4-2. 
Only organisms that would pass through this mesh size, and thus be entrained, are used to 
estimate the regulatory definition of entrainment, which is called "baseline entrainment" hereafteL 
The TWS at NAPS have a finer sized 1/8 x ½ inch mesh screen; therefore, there is also potential 
for some organisms to be retained on the finer NAPS screen, i.e. organisms may be retained 
rather than entrained. Organisms that are retained by the NAPS screen but would have been 
entrained (pass through) based on the Rule's mesh size (¼ x ½ inch) are termed 'converts'. 
Organism limiting morphometrics sized at 3.2 mm correspond to exclusion on the 1 /8-inch mesh 
of the NAPS screens. However, there is no fish return system at NAPS and the converts would 
not be returned to the source waterbody; therefore, baseline entrainment density and annual loss 
estimates are more relevant rather than the actual entrainment based on the screen mesh 
installed at the NAPS. To account for the exclusion of impingeable organisms based on the 
baseline screen and to provide an accurate estimate of entrainment, exclusion fractions were 
estimated based on morphometric data collected on the sampled organisms. This was done for 
consistency with the Rule (which defines an entrainable organism as one that would pass a 0.56-
inch sieve opening), and to avoid underestimation of entrainment. 

See Appendix A for a detailed summary of the calculations used. The following summarizes the 
step-wise process used to estimate baseline entrainment based on the Rule. The entrainment 
estimates based on the actual mesh size at NAPS were also calculated according to the 
procedures below and provided for information only. Refer to Figure 4-2. 

• NVE that will never hatch and thus do not contribute to the future populations were 
removed from the entrainment assessment. 

• Finfish with body depth greater than 14.2 mm (0.56 inch) are excluded from the raw 
entrainment data as these organisms would be impinged on the screens, and not 
entrained by the Rule-prescribed mesh size. 

• Finfish with body depth less than 14.2 mm represent entrainable-sized organisms 
consistent with the Rule-prescribed mesh size (organisms that could pass a 14.2 mm [0.56 
inch] opening). 
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• Finfish with body depth less than 14.2 mm, but with head capsule width greater than 3.2 
mm (a.k.a., converts), are organisms that are retained by the NAPS screens but are 
considered entrainable by the Rule. 

• Finfish with head capsule width less than 3.2 mm represent actual entrainment with the 
current NAPS mesh size. 

The percentage of each species/life stage excluded is presented in Table 4-7. Appropriate 
morphometrics were selected with consideration of the Rule's mesh specifications for entrainable 
organisms (Baseline Screen), the NAPS rectangular mesh specifications (Actual Screen), and an 
examination of the collected finfish morphometric data where each morphometric dimension was 
determined to be limiting. For unidentified life stages of finfish species identified to the genus and 
higher taxonomic levels, the morphometric data for all identified early life stages (e.g., yolk sac 
larvae and post yolk sac larvae) for that particular species are combined. For unidentified finfish 
species with identified life stages (such as when the alimentary canal is missing and the presence 
of a yolk sac could not be determined), the morphometric data for all specimens of that life stage 
(e.g., yolk sac larvae, post yolk sac larvae or juveniles) are combined, and the fraction excluded 
by each screen (baseline and actual screens) was estimated. 

During the two years of sampling, body depths ranged from a minimum 0.1-mm for Gizzard Shad 
yolk sac larvae to a maximum 30-mm Bluegill juvenile. Bluegill juvenile was the only taxon that 
measured greater than 14.2-mm maximum body depth (Table 4-6). Total lengths ranged from a 
minimum 3.2-mm Whrte Perch yolk sac larvae to a maximum 91-mm Bluegill juvenile. Head 
capsule widths ranged from a minimum 0.2-mm for Gizzard Shad yolk sac larvae to a maximum 
14.0-mm Bluegill juvenile. 

Organisms with life stages that were impingeable on baseline screen mesh size consist of 
Blueback Herring adult (100%), Bluegill juvenile (100%) and unidentified finfish juvenile (16%) life 
stages. Blueback Herring adult (100%), Bluegill juvenile (100%), Channel Catfish post yolk sac 
(10%), Common Sunfishes (80%) and Largemouth Bass (44%) juvenile, and unidentified finfish 
post yolk sac (0.4%) and juvenile (48%}, and unidentified life stages (0.4%) would be impingeable 
on NAPS actual screen mesh size (Table 4-7). All viable eggs were assumed to be entrainable 
due to small size and lack of hard structure. 
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Figure 4-2. Summary of the Step-Wise Process Used to Estimate Entrainment based on the EPA Rule and Actual Screens 
Installed at North Anna Power Station 
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Table 4-6. Morphometric Measurements of Fish Collected at North Anna Power Station during 2016-2017 Entrainment 
Sampling 
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Table 4-7. Estimated Percent Exclusion of Flnfish at North Anna Power Station (Years 1 and 2 Combined) 

Taxa 

Unidentified Finfish 

Note: 

Percent Exclusion based on maximum opening 
dimension of 0.56 inches (14.2 mm; a diagonal 
opening of 1/.i x % inch mesh) • Baseline Screen 

Post Yolk Sac Larvae 

Percent Exclusion based on North Anna Power 
Station's Actual Screen Mesh Size of 1 /8 x ½ inch 

1. Organisms with body depth greater than 14.2 mm (0.56 inch) are excluded from the raw entrainment data as these organisms would be Impinged, and 
not entrained by the EPA rule mesh size. 

2. Organisms wlth head capsule width less than 3.2 mm represent actual entrainment with the current NAPS mesh size. 
3. For unidentified life stages of finftsh species Identified to the genus and higher taxonomic levels, the morphometric data for all Identified early life stages 

(e.g., yolk sac larvae and post yolk sac larvae) for that partlcular species are combined; for unidentified ftnfish species with identified life stages, the 
morphometric data for all identified species for each life stage (e.g., yolk sac larvae, post yolk sac larvae, Juveniles or adults) are combined, and the 
fraction excluded by each screen_ was estimated. _ 
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4.4 Sample Density 
Overall , post yolk sac larvae dominated the finfish life stages in the entrainment samples during 
the two years of sampling (Table 4-8 ; Figure 4-3). The mean sample densities (excluding 
impingeable organisms that would have been retained on the baseline screen mesh) by life stage 
and sample date, expressed as number of organisms entrained per 100 m3 (0.0264 million 
gallons) of intake water, are presented in Figures B-1 and B-2 in Appendix B. The highest sample 
densities occurred for post yolk sac larvae in late May and late July. In general , entrainment of 
finfish was lowest near the surface (Figure 4-4). 

Table 4-8. Baseline Depth-Averaged Sample Density by Life Stage for Finfish at North 
Anna Power Station, 2016-2017 

Life Stage 

Eggs* 

Yolk Sac Larvae 

Finfish Post Yolk Sac Larvae 

Unidentified Life Stage Larvae 

Juveniles 

Note: 

Year 1 
Sample Density 

(#/100 m3) 

0.008 

0.232 

3.257 

0.215 

0.1 53 

Year 2 
Sample Density 

(#/100 m3) 

0.032 

0.076 

4.617 

0.050 

0.032 

*The numbers reported in this table do not include non-viable eggs (NVE). 

Average Sample 
Density (#/100 m3) 

0.020 

0.154 

3.937 

0.132 

0.092 

Sample densities exclude impingeable organisms that would have been retained on the baseline screen mesh. 
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Note: The numbers reported in this figure do not include non-viable eggs (NVE). 

Figure 4-3. Baseline Depth-Averaged Sample Density {#/100 m3 or 0.0264 million gallons) 
by Life Stage at North Anna Power Station, 2016-2017 
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Note: The numbers reported in this figure do not include non-viable eggs (NVE). 

Figure 4-4. Baseline Entrainment Density (#/100 m3 or 0.0264 million gallons) by Depth 
Stratum at North Anna Power Station, 2016-2017 

4.5 Diel Density 
Diel densities (excluding impingeable organisms that would have been retained on the baseline 
screen mesh) for all life stages combined are presented in Figure 4-5. Entrainment densities for 
the 0400 hour diel period are the average density of samples taken from 0100 hours to 0700 
hours of each sampling event; the 1000 hour diel period is for data from 0700 hours to 1300 hours ; 
the 1600 hour diel period is for data from 1300 hours to 1900 hours ; and the 2200 hour diel period 
is for data from 1900 hours to 0100 hours . 

In general , entrainment densities (excluding impingeable organisms on the basel ine screen mesh) 
of finfish were higher at night (2200 hours) during the first year of sampling. During the second 
year of sampling , entrainment of finfish was similarly high late afternoon (1600 hours) and at night 
(2200 hours) (Figure 4-5). The diel pattern was inconsistent by depth strata. Entrainment densities 
were highest at night in near-bottom samples and lowest in the early morning in near-surface 
samples (Figure 4-6). 
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Figure 4-5. Average Baseline Entrainment Density (#/100 m3 or 0.0264 million gallons) 
During Four Diel Periods (0400, 1000, 1600 and 2200 hours) at North Anna Power Station, 

2016-2017 
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Figure 4-6. Average Baseline Entrainment Density (#/100 m3 or 0.0264 million gallons} 
during Four Diel Periods (0400, 1000, 1600 and 2200 hours} at North Anna Power Station, 

2016-2017 
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4.6 Monthly Density 
Table 4-9 presents the monthly entrainment densities (excluding impingeable organisms that 
would have been retained on the baseline screen mesh) tor tintish tor both years of sampling. 
Appendix B provides monthly average densities (unadjusted monthly average total densities 
without impingeable organisms that would have been retained on the basel ine screen mesh) tor 
each year of sampling by species, lite stage, and depth strata. In general, the two years of 
sampling exhibited similar trends tor tintish entrainment, with the highest depth-averaged 
entrainment densities in May, June and July of both years (Table 4-9). These peak densities were 
attributed primarily to post yolk sac larval Herrings and Shad (May to July), Common Sunfishes 
(June and July, extending into August of the first year of sampling) , and Threadtin/Gizzard Shad 
(May to July of second year of sampling) (Tables B-1 and B-2, Appendix B). The lowest depth
averaged monthly densities generally occurred during early spring (March and April) and 
September (Table 4-9) . White Perch contributed to the early spring densities (April) primarily 
during the first year of sampling . 

The entrainment densities were also evaluated tor trends associated with depth strata, which 
varied by year, taxa, and month. Overall , mid-depth and near-bottom samples accounted tor the 
majority of entrained organisms; however the contribution of each varied by year. During the first 
year of sampling , slightly more organisms were collected mid-depth (48%) compared to near
bottom (46%). During the second year of sampling , more organisms were collected at the mid
depth (56%) compared to near-bottom (33%) . Nearly all taxa and life stages were collected at al l 
three depth strata and there were few consistent trends of entrainment rates by depth, with high 
variability by taxa and by month to month within the same taxa and lite stage. For example , highest 
densities of post yolk sac Herrings and Shad were collected at mid-depth in May and July but in 
near-bottom samples in June and August during the first year of sampling (Table B-1, Appendix 
B). During the second year of sampling , post yolk sac Herrings and Shad were collected at 
greatest densities in mid-depth samples tor nearly all months. Threadtin/Gizzard Shad were 
collected at similar densities in mid-depth and near-bottom samples and at lowest densities at 
near-surface. Post yolk sac larval Common Sunfishes were collected primarily in near-bottom 
samples of both years, which accounted tor the peak densities in near-bottom samples in August 
(Tables B-1 and B-2, Appendix B) . 

Table 4-9. Monthly Average Baseline Density (#/100 m3 or 0.0264 million gallons) of 
Finfish by Depth Stratum at North Anna Power Station, 2016-2017 

Month>> ---------IIIB'!IIII--Year 1 (April 2016 - September 2016) 

Near-surface 0.22 1.77 1.50 0.84 0.49 0.00 
Mid-depth 5.77 8.90 3.55 10.30 1.61 0.00 
Near-bottom 1.46 5.36 9.21 5.10 7.43 0.48 
Depth-Averaged 2.49 5.34 4.75 5.41 3.18 0.16 

Year 2 (March 2017 - September 2017) 

Near-surface 0.12 1 .11 5.92 1.49 1.61 0.24 0.00 
Mid-depth 0.49 2.21 10.28 14.64 24.45 0.00 0.00 
Near-bottom 0.73 2.35 3.10 6.03 17.72 1.12 0.25 
Depth-Averaged 0.45 1.89 6.43 7.39 14.59 0.45 0.08 
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4.7 

4.7.1 

Monthly and Annual Entrainment Estimates 

Cooling Water Intake Flows 

Using daily heat rejection values, the daily average circulating water flows were calculated by 
unit-specific pump for each month during the study. These data were used in all subsequent 
equations where the NAPS's actual intake flows were incorporated into the annual entrainment 
estimates. As mentioned in Section 2.2, NAPS withdraws service water in addition to circulating 
water withdrawal ; however, the service water flow (estimated to be approximately 0.016 percent 
of circulating water flows based on 2016-2017 plant operation) is insignificant so that it was not 
included in the estimate of total entrainment. 

Throughout the two-year study, the actual intake flows at Units 1 and 2 were higher during late 
spring and summer months (May to August), but slightly lower during March, April, and September 
(Figure 4-7). 

Year 1 (Apr 2016 - Sep 2016) 
2,500 ~-----------------------~ 

500 

0 
Apr-2016 May-2016 Jun-2016 Jul-2016 Aug-2016 Sep-2016 

Year 2 (Mar 2017 - Sep 2017) 
2,500 ~-----------------------~ 

c 1.soo r---------------------------i 
(!) 

~ 

11.000 6==:::::::~:::====;;;;~::::::::~===~===~~;===r 
500 

[ --unit 1 --Unit2 --Total 

0 
Mar-2017 Apr-2017 May-2017 Jun-2017 Jul-2017 Aug-20 17 Sep-2017 

Figure 4-7. Monthly Average Actual Intake Flows by Unit at North Anna Power Station, 
2016-2017 
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4.7.2 Numbers Entrained 

Numbers Entrained in 2016 (Year 1) Based on Actual Flows 

Entrainment was estimated based on the Rule-prescribed screen size (Baseline Entrainment) and 
actual intake flows during 2016 (Table 4-10). Estimates of converts and entrainment based on 
the current screen mesh size at NAPS (Actual Entrainment) were provided for information only. 
An estimated annual (April 2016 through September 2016) baseline entrainment is 53,593,333 
fish at NAPS (Table 4-10). Herrings and Shad accounted for 44 percent of the estimated annual 
total baseline entrainment based on the first year of sampling. Common Sunfishes were the next 
abundant tax.a contributing approximately 36 percent to the total entrainment. White Perch, 
Gizzard Shad, and Threadfin/Gizzard Shad were the only other tax.a contributing at least two 
percent to the total baseline entrainment. 

Table 4-10. Estimated Annual Entrainment Based on Actual Intake Flows in Year 1 (April 
2016 - September 2016) 

Taxon Life Stage Baseline Entrainment Converts Actual Entrainment 

1131.--------- ----- -11.- .. ----- --- ------------- -,------------,- --------------
L~ueback Herring --~ ______ 1 ___________ 529,870 l ____ - L ___________ 529,870 

I Channel Catfish '.I PYSL ii 657,642 q 65,764 :I 591,878 ; 
[ Common Sunfishes- -- --[pYSL- ---- [- - - -------- 18,576,046 _ [_ - ---- - -- - [_ -- -- --18,576,046-

- ·,I Juv fl 536,828 lf 429,463 :I 107,366 , 
lliaepTe____ ----- [ 6'§~ --~~-I::_~ --~: 383,429- l__- __ __ - [ ___ ___ -~81d_2f 
I Darters ii PYSL d 213,696 '. - :I 213,696 1 

; Gizzard Shad ______ [ySL _____ I_________ 937,037 l ______ - i _________ 937,037 _ 

·I PYSL 11 750,8341 - ·I 750,834) 

1

;=:' T=h=re=a=df=in=/G=.=,zz=a=rd=S=ha=d:::-:.1 PYSL ______ [ ______ _:! &_g_Q_lI_6_[ __ ----- --[- __ _ ___ _ 1,620,776 _ 

I Golden Shiner , I PYSL :I 66,007 .: - · I 66,007 1 

I-Herrings and Shad--~[Egg:~=~c~-~-=~-108,097 l-~==-~ -L~=--=--=--~ 108,097-

~-------'I YSL ,I 1,235,293 :· - ., 1,235,293 , 
[_ ------ -- --- -LPX~-_ -L -________ --~Q,~Z§,~_ .-- - -~_ [ _________ ~?1~4.1 Q_ 

:1u10L ~I 1,767,519, -:I 1,767,519. 
!=======-=====' 
[Targ~mouth Bass ______ [?YSL ____ _l _______ 100,376 [ _________ -_I_ __________ 100,376 

~--..,.,-----==~:I Juv ii 1,130,569 '. I 502,475 ii 628,09( 
[&lliinow [PYSL __ ~-- --L ____ -_-_____ 71,631_[ ____ - -_ [_ -- ___ _?1,631 

I Sunfish q PYSL )I 424,748 \ - ·I 424,748 , 

[fhreadfin Shad - -· [EvsL ---~--L-~-~-==~~-- -769,285 [=_:_~~-:- - l-~-- _ _?69_,~--
[ Unidentmed Finfish 'I UIDL ii 922,339 ':I 3,507 :I 918,832 .' 
~hiteCatfish _______ [ PYSL- - __ [ _ 111 ,407 -l-- -- -- _ - [ --- -_____ 11 {407 

I White Perch :t YSL :I 216,976 ~ - · I 216,976 : 
~ ------ r--------------- --------- r ---- ----- ---- ---L ___________ I PYSL -- -- _ 1,833,833 L __ ------ - J__ ------ 1,833,833 _ 

I Yellow Perch ii YSL ;I 352,685 ( - ;[ 352,685 ·, 

I Total · j 53,593,333 I 1,001,209 I 52,592,124 
Note: 
1. The numbers reported In this table do not include non-viable eggs (NVE); 
2 YSL = Yolk Sac Larvae, PYSL = Post Yolk Sac Larvae; UIDL = Urndentrfted Life Stage Larvae; Juv = Juveniles 
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Numbers Entrained in 2017 (Year 2) Based on Actual Flows 

Entrainment was estimated based on the Rule-prescribed screen size (Baseline Entrainment) and 
actual intake flows during 2017 (Table 4-11 ). Estimates of converts and entrainment based on 
the current screen mesh size at NAPS (Actual Entrainment) were provided for information only. 
An estimated annual (March 2017 through September 2017) baseline entrainment is 83,421,119 
fish at NAPS (Table 4-11 ). Herrings and Shad accounted for 70 percent of the estimated annual 
total baseline entrainment based on the second year of sampling. Threadfin/Gizzard Shad were 
the next most abundant taxa contributing approximately 13 percent to the total entrainment 
followed by Common Sunfishes (9%). Threadfin Shad and White Perch were the only other taxa 
contributing at least 2 percent to the total baseline entrainment. 

Table 4-11. Estimated Annual Entrainment Based on Actual Intake Flows In Year 2 (March 
2017 - September 2017) 

Taxon Life Stage Baseline Entrainment IS•i,N§,ti Actual Entrainment [==------ Finfish 
r Blueback Herring_ - --- __ J~Y? _____ T ------_ --- 188,656- L~--- [ ________ 1_~~?_5_? _ 

I Channel Catfish :I PYS ,q 458,461 ·!I 45,846 ~I 412,615: 

[com-m_o-n Sunfishes - - _l~Y?~ _[ _ _ _____ ?,?90:09_~_ [_ ---- _ ~~ [ ___ _ _ zj~_!_Q~ 
I Darters l!YS ~I 190,379":I -ii 190,379! 
[ Gizzard Shad _ --- --_ l~s --_ _ __ [ ___ - _- --_ 107_,_943 [ ____ - [-- --- - 107,943 -

,!PYS '.I 114,673/ -I 114,673: 
::=, ===-==-==-=-,------L ____________ [ _____ I ________ _ 
,__ _ _________________ LJuv _____ _ _________ 1_14,781_ _ ______ - ___________ 114,781 _ 

I Threadfin/Gizzard Shad :I PYS ii 11,153,969; - :I 11,153,969; 

I Herrings and Sh~d-=--=---=--~[§m =.=---_=:~[-=-=~~ ~=- 536,756 [- -~ -- L--~---536,756 

~-------:(vs ll 107,494;! -\[ 107,494.'. 
~-- ---------------LJ:rs ______ [ ________ -~7.o56,87i ~----L: ____ g_Q_5~_z_ 

._____ ______ ___.!I UIDL ll 310,189 ~I -d 310,1891 

[ La__r:ge~~~~-a~~------Q~ ____ [ _____ - _ - _32?_,916_ l _ 143,518-[_ __ - ____ ---179,3_~8 

[ Minnow 'I PYS !I 331,503 : - •,! 331,503 i 

[spottail Shiner ~-=----=-=--=[Pvs -=--=-~[-~~~-=~~==- 89,595 [---~-~-- - L----~- - _89,595 
I Threadfin Shad ,I PYS ll 2,062,885 '.I - :I 2,062,885 : 
i------ -- ---- ------lJuv-- - - - [ -- ---- 114,933 L -- - ~--------114,933 
L__ - - ::.===-=. - - -- - ____ ! _____ _ 
I Unidentified Finfish ii UIDL q 511,562 :I 1,945 !I 509,617 I 

l"'!_hite Per_ch ------~--L~-----~~~7-~_c ___ :-__1 _________ 3I_6!~~-

~-------:,I PYS !i 1,342,639 ! - 'I 1,342,639 , 
[Yellow Perch _______ __[ YS _____ [_________ 368,159 C_ __ -_[ ____ 368,159 _ 

'·I PYS :I 270,280 d - :I 270,280 ~ ::::============== 
[ro"tal -,j 83,421,119 j 191,309 I 83,229,810' 

Note: 
1. The numbers reported in this table do not include non-Viable eggs (NVE) 
2. YSL = Yolk Sac Larvae; PYSL = Post Yolk Sac Larvae; UIDL = Urndentlfled Ufe Stage Larvae; Juv = Juveniles 
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Numbers Entrained in 2016 (Year 1) Based on Design Flows 

Entrainment was estimated based on the Rule-prescribed screen size (Baseline Entrainment) and 
the current screen mesh size at NAPS (Actual Entrainment) under design flows during 2016. An 
estimated annual baseline entrainment is 67,924,622 finfish based on the maximum design 
circulating water flows (excluding service water pumps) at NAPS in 2016 (Table 4-12). The 
percent contributions of each taxon to the total abundance remains consistent with the 
entrainment estimates derived from 2016 actual intake flows, but the abundances change in 
response to a larger design flow volume used to calculate the estimated entrainment total. The 
five taxa with the highest estimated annual baseline entrainment based on actual intake flow were 
the same under the design intake flow analysis. Herrings and Shad was the most abundant taxa 
with almost 30 million organisms estimated entrained followed by more than 23 million Common 
Sunfishes, more than 3 million White Perch, and 2 million each of Gizzard Shad and 
Threadfin/Gizzard Shad. The remaining taxa contributed approximately 7 million organisms to the 
annual total entrainment estimates based on design flows. 

Table 4-12. Estimated Annual Entrainment Based on Design Flows in Year 1 (April 2016-

Taxon Life Stage 
Se~tember 2016~ 
■;J1§ii1ii@Mii1iih1il•ri·1M§UJ Actual Entrainment 

Flnflsh 

[filueback Herring -__ [_Juv - _ C- 654,786 L -'L 654,786 
I Channel Catfish n PYSL 1,:::,:1 =====8=0=1,:::::1 =84:;:;il 80,118 f ;c;cl ~===-7-2-1,-066__c.;c.l 

~monSunfishes _ [ - PYSL -L 22,782,012 r= -c=_ 22,782,012 :========-==:..:::; '---------~I Juv !I 655,672 !I 524,538 d 131,134 ! 
@rap~ I PYSL c= 511,387 I - :[;-:: ====51=1===,3=87-===:_ 

I Darters fl PYSL !I 264,075 jl - ll 264,075 ; ::::=========== ~ardSh-ad__ -- _ L YSL. _ [ 1, 19(46_4 · [_ - [ 1, 194,464_ . ~===:..:::::::===::-'. '--------,,-.,,,--,---,-=-'I PYSL ;f 911,339 I - I 911,339 I 
f Threadfin/Gizzard Shad ~Y§h____ L_ 1,974,952 - :==c====1=,9=7===4,=95=2= 

~=====. 
.,..I G_o_ld_e_n _S--=hi=ne=r===-=-: I PYSL ll 116, 183 )I - jl f1 6, 183 ! 
[;:::: H=e=rr=m:::::gs=a=n=d=S=h=ad=-===,c=:]~ C_ _ 133,580 c== __ -c=---133,580-
~-------'.I YSL \I 1,834,390;! -;1 1,834,390 l 
L [ _ __p~_C 25,177,317 [ - [ 25,177,317 

~------·I UIDL :I 2,489,468 ;I -;1 2,489,468 t 
~emouth Ba~s _ -c· PYS -c 124,039 :l - c:== 124,039 

: I Juv !I 1,395,689 H 620,,306 ll 775,383 j 
::-::LM=-i=!1n=o=w====-===c-P~C 126,083-'C - I 126,083 

!Sunfish !I PYS '.I 5·18,415ll - 11 518,415'. 
[}hreadfin Shad _______ I _P'@__L 927,403 [- ---_ ·c=-- 927AQ3-
j Unidentified Finfish H UIDL '.I 1,247,958;1 4,745/I 1,243,213l 
~hiteCatfish=-~--~-=--=r--PYS-[_ 134,015 - 'L 134,015 

I White Perch !I YS 11 . 381,915 !I -!I 381,915 l [ _____________ c Pvs _ 1 2,947,51 o 1 - c--2]47,510· 
I Yellow Perch ii YS II 620,78511 - \I 620,785 i 
I Total ~I 67,924,622 ·I 1,229,707 ,I 66,694,915: 

Note: 
1. The numbers reported in this table do not include non-viable eggs (NVE) , 
2. YSL = Yolk Sac Larvae; PYSL = Post Yolk Sac Larvae; UIDL = Unidentified LJfe Stage Larvae; Juv = Juveniles : 
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Numbers Entrained in 2017 (Year 2) Based on Design Flows 

Entrainment was estimated based on the Rule-prescribed screen size (Baseline Entrainment) and 
the current screen mesh size at NAPS (Actual Entrainment) under the maximum design 
circulating water flows (excluding service water pumps) during 2017. An estimated annual 
baseline entrainment is 99,915,115 finfish based on the design flows at NAPS in 2017 (Table 4-
13). The percent contributions of each taxon to the total abundance remains consistent with the 
entrainment estimates derived from 2017 actual intake flows, but the abundances change in 
response to a larger flow volume. The five taxa with the highest estimated annual entrainment 
based on actual intake flows during the second year of sampling were the same under the design 
flow analysis. Herrings and Shad were the most abundant taxa with more than 69 million 
organisms estimated entrained followed by 13 million Threadfin/Gizzard Shad, more than 8.5 
million Common Sunfishes, 2.5 million Threadfin Shad, and more than 2 million White Perch. The 
remaining taxa contributed approximately 4 million organisms to the annual total entrainment 
estimates based on the design flows. 

Table 4-13. Estimated Annual Entrainment Based on Design Flows in Year 2 (March 2017 
- September 2017) 

Taxon Life Stage Baseline Entrainment kS·IM§liJ Actual Entrainment 

I Flnflsh 
f Blueback- Herring - - _ [- _PYS -- _ l ____ --- _ 255,331 l 255,331 

I Channel Catfish 1! PYS ]I 534,724 :-1 -53-'--,4-'--72-'-;~I ====48=1=,2=52~·( 
[common ·sunfishes __ LPYS- [ 8,675,534 - . [ 8,675,534 

~========:=. I Darters 11 YS d 257,664: - 11 257,664 ! 
[~i~ard Shad f-=----VS~--L 133,495 [----_ ;::-[====133===,4=95::::::! 

;[ PYS ii 133,585 ; I - 11 133,585 ; 
~c=-=-======CJ~-=--=-c=---- -rs3,711 c -;:::r ====13=3=,7=1 =::!1 

IThreadfin/GizzardShad n PYS JI 13,005,138~1 '--l:=I ===1=3=,0=0::::::5'=13=8-==\ 
lHerrings and Shad ____ CJ~-[_ _-- - 663,813 [- __ - ~r:======6=6::;::::3,=8=13= 

========'! YS )I 132,939 \ - :=::I ====13=2=,9=39='. L_-_-_ l ~_'(S [_ 68,122,521 c-= -:I 68,122,521 . 
r-----=----'"----,1 UIDL II 394,620 i -1~1 ======3=9=4=,6=20=~ 

[Largemouth-Bass-- -----~\iv ____ L_-- - ------ 392,423 [ 174,410 218,013 
;:========== 

I Minnow q PYS \I 389,173, - •::=I ====3=8=9,:=:,1=73-=::I 
[srottail Shiner ____ [__PYS _ [ _ _ _ 121,260 C - ~[ ====1=2=1 :;;:::'2=60:;;;::; 

I Threadfin Shad ~I PYS ;I 2,403,106 ii -1:=I =====2,===40=3-:::::,1=0==6 j 
C _____________ C_-!~ __ C" 133,888 L - :=I ====1=33:;:;:::,888= 

I Unidentified Finfish j[ UIDL .'I · 654,911 )I 2,490 :::::I ====6=5=2==,4=20~j 
[White Perch C_~ __ r _ 521,051 L -·L 521,051 
'----------__,11 PYS _ ';I _ . 1,801,572 \ - ~.=I ====1::;_:,8=0=1,=57=2::;::;( 

[Y~~------cvs L _ 521,21? [ - ~' ====52=1::::=,2:;:::;1=7 
'I PYS ;1 400,852 ll -ii 400,852 l 

:=IF=_ ln=fl=s=h=T=o=ta=I =======~====:I 99,782,529 ;I 230,373 1
:==I ===9;::;9c====,5~5~2e;::;, 1"='57~; 

Note: 
1. The numbers reported In this table do not Include non-viable eggs (NVE) : 
2. YSL"" Yolk Sac Larvae; PYSL = Post Yolk Sac Larvae; UIDL = Unidentified Life Stage Larvae; Juv = Juveniles , 
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4.8 Water Quality 
Results of water quality data collected during entrainment surveys are presented in Appendix D. 
Monthly average water quality parameters for the entrainment sample locations (bottom-, mid
and surface-depths), with monthly minimums and maximums indicated by range bars, are 
presented on Figure 4-8 for the first year of entrainment sampling and Figure 4-9 for the second 
year of entrainment sampling. 

During the first year of entrainment sampling, monthly average water temperatures measured at 
the entrainment location ranged from 17.0-degrees 11C (in April 2016) to 31.7cc (in July 2016). 
The lowest single temperature reading was 14.6 QC in April 2016, while the highest was 34.611C 
in July 2016. Monthly average DO was highest in April 2016 at 8.8 milligrams per liter (mgll) and 
lowest in August 2016 at 5.4 mgll. Individual DO readings ranged from a minimum of 4.2 mgll in 
July 2016 to a maximum of 10.1 mg/Lin April 2016. Monthly average specific conductivity ranged 
from a low of 70.4 microSiemens per centimeter (µSiem) in September 2016 to a high of 73.1 
µSiem during April 2016. Individual specific conductivity readings were as low as 68.0 µSiem in 
May 2016 and as high as 78.0 µSiem in April 2016. pH values were highest during April at 8.3 
units and lowest during July at 6.0 units5• 

During the second year of entrainment sampling, monthly average water temperatures measured 
at the entrainment location ranged from 11.5 QC (in March 2017) to 30.5 11C (in July 2017). The 
lowest single temperature reading was 10.2 cc in March 2017, while the highest was 31.6 QC in 
July 2017. Monthly average DO was highest in March 2017 at 10.5 mg/Land lowest in August 
2017 at 6.2 mg/L. Individual DO readings ranged from a minimum of 5.0 mg/L in July 2017 to a 
maximum of 11.5 mgll in March 2017. Monthly average specific conductivity ranged from a low 
of 67.4 µSiem in April 2017 to a high of 72.5 µSiem during July 2017. Individual specific 
conductivity readings were as low as 62.0 µSiem in April 2017 and as high as 74.0 µSiem in June 
and July 2017. pH values were highest during April and July 2017 at 8.0 units and lowest during 
April 2017 at 6.2 units6. 

5 pH values are not reported as monthly averages because units represent a logarithmic scale. 
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5 Summary of Findings 
Finfish species comprised 100 percent of the total entrainment sample collection for both years 
of the study. A total of 986 organisms were collected during the first year of entrainment sampling 
and included finfish distributed among 12 distinct taxa. A number of fish eggs (464) collected 
primarily in April, were considered non-viable (e.g., unfertilized or dead/decaying); therefore, they 
would not have contributed to future fish populations. Adjusting the number of fish to remove the 
number of nonviable eggs reduces the total number of fish considered for entrainment to 522 
during Year 1 entrainment sampling at NAPS. During the second year of entrainment sampling, a 
total of 795 organisms were collected and included finfish distributed among 1 O distinct taxa. 
Removing the total number of NVE eggs (35) collected entirely in May reduces the total number 
of organisms considered for entrainment during the second year to 760. Overall, taxonomic 
diversity was low with the number of distinct taxa ranging from a monthly low of 1 in September 
of each year to a high of 7 in May 2016. The most taxonomically rich samples were collected in 
the spring months of April (5 each year) and May (7 and 5 in 2016 and 2017, respectively). 

Post yolk sac larvae dominated the entrainment sample collections, accounting for 83 percent of 
the Year 1 total and 96 percent of the Year 2 total. Yolk sac larvae comprised 6 percent of the 
sample collection for Year 1 and 2 percent of the sample collection for Year 2. Very few juveniles, 
eggs, or adult fish were collected, with each comprising 5 percent or less of the total collection for 
both years of entrainment sampling. 

Overall, Herrings and Shad, Threadfin/Gizzard Shad (including the distinct taxa Gizzard Shad 
and Threadfin Shad), and Common Sunfishes dominated the finfish collection, accounting for 43 
percent, 7 percent, and 34 percent of the total number of organisms during Year 1 and 69 percent, 
16 percent, and 9 percent during Year 2, respectively. White Perch accounted for 5 percent and 
2 percent of the total sample collection in Year 1 and Year 2, respectively. All remaining taxa 
contributed no more than 1 percent of the finfish collection. No endangered or threatened species 
were collected. 

Average densities for all finfish taxa and life stages by month and depth strata were reviewed for 
seasonal and spatial trends. In general, the two years of sampling exhibited similar trends with 
the highest depth-averaged entrainment densities in May, June and July of both years. These 
peak densities were attributed primarily to post yolk sac larval Herrings and Shad (May to July), 
Common Sunfishes (June and July, extending into August of the first year of sampling), and 
Threadfin/Gizzard Shad (May to July of second year of sampling). The lowest depth-averaged 
monthly densities generally occurred during early spring (March and April) and September. White 
Perch contributed to the early spring densities (April) primarily during the first year of sampling. 

Overall, mid-depth and near-bottom samples accounted for the majority of entrained organisms; 
however the contribution of each varied by year. During the first year of sampling, slightly more 
organisms were collected mid-depth (48%) compared to near-bottom (46%). During the second 
year of sampling, more organisms were collected at the mid-depth (56%) compared to near
bottom (33%). There were few consistent trends of entrainment rates by depth and nearly all taxa 
and life stages were collected at all three depth strata. For example, peak densities of post yolk 
sac Herrings and Shad were collected at mid-depth in May and July but in near-bottom samples 
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in June and August during the first year of sampling and were collected at greatest densities in 
mid-depth samples for nearly all months during the second year of sampling. Post yolk sac 
Herrings and Shad and Threadfin/Gizzard Shad were collected at similar densities in mid-depth 
and near-bottom samples and at lowest densities at near-surface during the first yeat of sampling 
but were more abundant in mid-depth samples during the second year of sampling. Post yolk sac 
larval Common Sunfishes were collected primarily in near-bottom samples of both years. 

In general for both years combined, entrainment densities (excluding impingeable organisms on 
baseline screen mesh) were higher at night (2200 hours). During the second year of sampling, 
entrainment of finfish was similarly high during the late afternoon (1600 hours) and at night (2200 
hours). The diel pattern was inconsistent by depth strata. Entrainment densities were highest at 
night at near-bottom samples, and lowest at early morning in near-surface samples 

Annual baseline entrainment at NAPS during 2016 (April through September) was estimated at 
53,593,333 finfish and 67,924,622 finfish under actual intake flows and design flows, respectively, 
based on the first year of sampling. Annual baseline entrainment for 2017 (March through 
September) was estimated at 83,421,119 finfish and 99,782,529 finfish under actual intake flows 
and design flows, respectively, based on the second year of sampling. 

Comparison to Hlstorical Data 

Overall, the entrainment composition collected in 2016-2017 compares well with the entrainment 
study data conducted from March 1978 through July 1983 (VEPCO 1985) and described in 
Section 1.2. The dominant taxa for both studies were Gizzard Shad, White Perch, and Sunfishes. 
The current study contained a higher taxonomic grouping of Herrings and Shad, which include 
Gizzard Shad, Threadfin Shad, and Blueback Herring. The previous study noted that changes in 
total numbers entrained from year to year were generally reflected in the numbers of Gizzard 
Shad, Sunfishes, and White Perch collected and this is consistent with the current study. Blueback 
Herring and Threadfin Shad were introduced to Lake Anna in the 1980's and therefore would not 
have been available for collection in the earlier entrainment study. It could not be determined if 
Gizzard Shad were a large component of the Herrings and Shad taxon in the current study, as it 
was in the previous study, due to the condition of the specimens. Both studies reported peak 
Clupeidae taxa and White Perch densities in spring months followed by Sunfishes in summer 
months. 

The previous entrainment study (VEPCO 1985) reported no fish eggs and attributed this to the 
dominance of species with demersal and adhesive eggs, which reduced the potential for 
entrainment. This is consistent with the current study which only collected a total of six viable fish 
eggs during the two-year study. 

The previous study noted that entrainment densities overall were highest in the midnight samples 
(VEPCO 1985) based primarily on the abundance of Gizzard Shad and White Perch. However, 
Sunfish were collected at higher densities during the day. Diel entrainment densities were highly 
variable during the current study. Overall, entrainment densities were higher at night during the 
first year of sampling while equally abundant in the late afternoon and evening during the second 
year of sampling. In contrast to the previous study, Common Sunfishes were entrained at highest 
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densities at night during the first year of sampling but collected at similar densities throughout the 
diel periods during the second year of sampling, while Herrings and Shad were collected at 
highest densities during the day during both years of the current study. 

Entrainment densities by depth were highly variable by taxon and study year for both studies. The 
combined data of the previous study indicate overall densities were similar for each depth strata 
with 33 percent of densities collected in surface samples, 35 percent in mid-depth samples, and 
32 percent in near-bottom samples (VEPCO 1985). Results of the current study indicate densities 
were highest at mid-depth but percentages varied by year. During the first year of sampling, 48 
percent of organisms were collected in the mid-depth samples and 46 percent were collected in 
near-bottom samples. During the second year of sampling, 56 percent of organisms were 
collected at the mid-depth compared to 33 percent in near-bottom samples. Densities were lowest 
in near-surface samples, accounting for 6 percent and 11 percent during the first and second year 
of sampling, respectively. Gizzard Shad were ,eollected at higher densities at mid-depth and near
bottom samples for both studies, and this trend continued for the Herrings and Shad in the current 
study. In contrast, Sunfish were typically collected at higher densities in surface samples in the 
previous study but were collected at higher densities in near-bottom samples in the current study. 

Brief life history summaries are provided below for the most abundant taxa. 

5.1 Herrings and Shad (Clupeidae) 
The Family Clupeidae includes numerous species of herring, shad, menhaden, and sardines. This 
large group of fishes is typically marine, coastal, and often anadromous, undergoing regular 
migrations up rivers to spawn. There is a wide variation in biology and ecology of clupeids and 
also in body shape and depth. They are typically small fishes that form large schools. Their great 
abundance supports sizeable fisheries; they also serve as important prey species for larger 
predatory fish. As adults, clupeids generally scatter pelagic eggs that hatch planktonic larvae, 
though some species lay adhesive eggs that stay near bottom substrate. Many species are filter
feeders that feed on small planktonic animals (mainly crustaceans). Two species of Shad 
identified in NAPS entrainment samples are Gizzard Shad and Threadfin Shad. Blueback Herring 
is the only Herring species known to occur in Lake Anna. Both Blueback Herring and Threadfin 
Shad were introduced in the 1980's and their populations in Lake Anna can be highly variable 
year to year (Odenkirk 2016). Together, Gizzard Shad, Threadfin Shad and Blueback Herring 
form the primary forage base for the sport fish managed in Lake Anna. 

5.1.1 Gizzard Shad (Dorosoma cepedianum) 

Gizzard Shad are a widely distributed species, extending from southeastern South Dakota and 
Central Minnesota throughout the Mississippi and Great Lakes drainages to as far north as the 
St. Lawrence River near Quebec, from southern New York along the Atlantic Coast to the Gulf of 
Mexico and west through the Gulf States to portions of New Mexico and Colorado east of the 
Continental Divide. Gizzard Shad are a short-lived (typical life span is up to age 3 or 4), fast 
maturing, and prolific species. The standard length of adult Gizzard Shad is 175-350 mm (6.9 -
13.8 inches; Helfrich et al. 2005). They are a pelagic schooling fish that inhabit a wide variety of 
habitats, including pools and runs of medium to large rivers, reservoirs, Jakes, swamps, estuaries, 
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brackish bays, and occasionally marine waters (Jenkins and Burkhead 1994) and are relatively 
tolerant of silted bottoms (Helfrich et al. 2005). Spawning generally takes place with rising water 
temperature from April to June with a range from mid-March to late August depending on the 
region (VaFWIS 2017). Spawning has been described as occurring in low gradient tributaries, 
near the mouths of tributaries, and in large reservoirs primarily in groups near the surface during 
the day (Helfrich et al. 2005) or primarily at night (VaFWIS 2017). Eggs are demersal and adhere 
to algae, rocks, or other objects (Jenkins and Burkhead 1994). The total length at hatching is 
3.25-5.0 mm, and rapid growth rates are characteristic of some southern populations in shallow, 
fertile impoundments with abundant food and long growing seasons (VaFWIS 2017). As with other 
herring species, the Gizzard Shad is a filter feeders, feeding primarily on plankton. 

5.1.2 Threadfin Shad (Dorosoma petenense) 

Similar to Gizzard Shad, Threadfin Shad are a short-lived (typical life span is up to age 3 or 4), 
fast maturing, and prolific species. Females may mature at less than 4 months of age (VaFWIS 
2017). In Virginia, spawning occurs from April to July when water temperatures are between 14.4-
27.2 °C. They are known for explosive reproductive capabilities. Spawning typically occurs in the 
morning within large roving schools and takes place in shallow water over floating brush, 
vegetation, logs, or almost any floating object; eggs are demersal and adhesive (VaFWIS 2017). 
Similar to other clupeid species, Threadfin Shad are sensitive to temperatures below 7 °C and 
have been known to experience large die-offs when temperatures decrease to 5 °C. Threadfin 
Shad feed on plankton similar to other Shad species but may also feed benthically (VaFWIS 
2017). 

5.1.3 Blueback Herring (Alosa aestivalis) 

Found from Nova Scotia to Florida, Blueback Herring are an anadromous, highly migratory, 
euryhaline, pelagic, schooling species. Closely associated with Alewife (Alosa pseudoharengus), 
these two species can be difficult to tell apart and are often grouped together as River Herring. 
The Blueback Herring is in the diverse Herring group (Clupeidae). It is an anadromous species 
that has been stocked as forage fish in reservoirs where they have established landlocked 
populations. Maximum adult total length for Blueback Herring is 5.9 to 9.8 inches (150-250 mm 
[total length]) (VaFWIS 2017). Spawning typically occurs in the spring when adults from coastal 
waters migrate up rivers to spawn in moderate currents over a hard substrate (VFWIS 2017). 
Optimal spawning temperature range appears to be 70 ton °F (21 to 25 °C) (Greene et al. 2009). 
Blueback Herring typically spawn three to four weeks after peak Alewife spawning, or early March 
in South Carolina. Spawning activity is highest from late afternoon into evening when a female 
and two or more males swim in circles increasing their speed to a point when they dive to the 
bottom and the gametes are released (Greene et al. 2009). The eggs are adhesive but become 
detached after the water hardening period. Fecundity ranges from 45,800 to 349,700 eggs per 
female (VaFWIS 2017). Juveniles of anadromous populations typically migrate back to coastal 
waters in late summer or fall while landlocked populations remain in open water pelagic area 
during the day and will move to littoral zone at night to feed (VaFWIS 2017). Similar to other 
herring species, Blueback Herring are filter feeders and feed on plankton such as copepods, 
aquatic insects, and fish larvae. Adults may also consume small fish. 
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5.2 Common Sunfishes (Lepomis spp.) 
Sunfishes (e.g. Bluegill, Pumpkinseed, Redear) are relatively small fish that are among the most 
common fish in lakes and ponds. They have been widely introduced throughout the country and 
serve as prey for larger sport fish and are also popular sport fish as adults. Depending on the 
species, Sunfish spawn throughout the spring and summer months when males build shallow 
nests scooped out of the pond or protected stream bottom. Sunfish feed on plankton and bottom 
invertebrates, and small fish. 

Bluegill was one of the Sunfishes identified in the NAPS entrainment samples. This species is 
most commonly found in clear waters with bank cover and aquatic vegetation in quiet waters, and 
typically builds nests in large groups or colonies (Helfrich et al. 2005; VDGIF 2016). The standard 
length of Bluegill adults is 80- to 220-mm and they spawn multiple times between May and August 
(Helfrich et al. 2005). Adults move to deeper water as temperatures increase, but young will 
remain in shallow waters to feed (VDGIF 2017). 
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Sample Density 

Sample densities for each species and life stage, expressed as number per 100 ms, are calculated 

from entrainment data for each six-hour interval (e.g., 0400, 1000, 1600, and 2200 hours) in a 24-

hour sampling event and each hth stratum (e.g., near-surface, mid-depth or near-bottom). Species 

and life stage-specific entrainment sample densities (Dt,h) are calculated as the number of 

individuals collected ( Ct,h) divided by the sample volume in 100 ms ( qt,h) for the relevant six-hour 

time interval (~ and stratum (h). 

C D - t,h 
t,h--q 

t,h 

where: 

Dt,h = density (#/100 ms) in the tth six-hour interval in the hth stratum 

Ct,h = number of individuals collected by species and life stage in the tth six-hour 
interval in the hth stratum; adjusted for split fractions (fa) where required ( Cu/fa) 

qt,h = sample volume (100 ms) in the tth six-hour interval in the hth stratum 

t = six-hour time interval 

h = stratum (e.g., near-surface, mid-depth or near-bottom) 

Sample Event Density 

Sample event densities (Dd,h), expressed as number per 100 ms, are calculated as the average 

of all 6-hour interval sample densities (Dt,h) for each species and life stage over each 24-hour 

sampling event for the relevant stratum (h). 

where: 

Dd,h = average density (#/100 ms) of all six-hour sample densities (Dt,h) over a 24-hour 
sampling event for the hth stratum 

Dr,h(i) = ith six-hour sample density within a 24-hour sampling event for the hth stratum 

nd = total number of six-hour samples within a 24-hour sampling event (e.g., 
typically 4 valid samples) for the hth stratum 

d = 24-hour time interval 

h = stratum (e.g., near-surface, mid-depth or near-bottom) 
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Monthly Density 

Monthly densities (Dm,h), expressed as number per 100 m3
, are calculated as the average of all 

6-hour interval sample densities (Dr,h) in each calendar month for each species and life stage for 

the relevant stratum (h). 

where: 

Dm,h = monthly density (#/100 m3
) for the hth stratum 

DthU) = jth six-hour sample density in a calendar month for the hth stratum 

nm = total number of six-hour samples in a calendar month (e.g., typically 8 valid 
samples) for the hth stratum 

m = calendar month 

h = stratum (e.g., near-surface, mid-depth or near-bottom) 

Exclusion Fraction 

The U.S. Environmental Protection Agency (EPA) defines impingeable organisms as those that 

would be collected or retained in a sieve with a maximum opening dimension of 0.56 inches (14.2 

millimeters [mm]; baseline screen mesh). Only organisms that would pass through the maximum 

opening of 0.56 inches, and thus be entrained, are used to estimate entrainment losses. Dominion 

Energy conducted entrainment sampling at North Anna Power Station using pumped samplers 

withdrawing directly in front of the intake structures. The orifices of the sample pipes are much 

larger than the Rule-defined maximum opening dimension of 0.56 inches, or a current mesh size 

of 1/8 x 1/2 inch installed at North Anna Power Station. As a result, during sampling, impingeable

sized organisms were collected in the entrainment samples. Below are methods used to separate 

these impingeable-size organisms from the others in the data and then excluded them from the 

calculation of densities and numbers entrained. 

Even though the current mesh size (1 /8 x 1 /2-inch) at North Anna Power Station is finer than the 

Rule-defined screen mesh size, there is no fish return system at the facility so that the "converts" 

(i.e., organisms that would be entrainable by the Rule-definition of entrainment, but retained by 

the NAPS screens) would not be saved from the intake system. Therefore, entrainment density 

and annual loss estimates are adjusted for the maximum opening dimension of 0.56 inches based 
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on the regulatory definition of entrainment. Finfish with a maximum body depth (BO) greater than 

14.2 mm (0.56 Inches) were treated as impingeable and removed from the entrainment estimate. 

For finfish species, the fraction (FBI (FF)) of each identified life stage (yolk sac larvae, post yolk 

sac larvae, juveniles and adults6
) excluded by the baseline screen mesh is estimated based on 

morphometric data collected as a part of the 2016-2017 entrainment study. 

where: 

Fet(FF) = CBDt 

NBDt 

FBl(FF) = fraction of exclusion of the jth identified finfish and life stage (yolk sac larvae, 
post yolk sac larvae, juveniles and adults) 

CaDI = count of organisms measured with BO greater than the limiting mesh size 
dimension of 14.2 mm (0.56 inches) for the ith identified finfish and early life 
stage in all month combined morphometric data 

Nam = total count of organisms measured for BO data for the jth identified finfish and 
early life stage in all months combined morphometric data. 

For unidentified life stages of finfish species identified to the genus and higher taxonomic levels, 

the morphometric data for all identified early life stages (e.g., yolk sac larvae and post yolk sac 

larvae) for that particular species are combined, and the fraction (FeutoL (FF)) excluded by the 

baseline screen mesh is estimated as follows. 

where: 

FeU10L(FF) 

Cao, 

Nao, 

ni 

~nt c 
F (FF) _ L.i=1 BDl 

eUIDL - ~ni N 
L.i=1 BDi 

= fraction excluded of unidentified life stage of the subject finfish species 

= count of organisms measured with BO greater than the limiting mesh 
size dimension of 14.2 mm (0.56 inches) for the ith identified early life 
stage of the subject finfish species in all month combined morphometric 
data 

= total count of organisms measured for BO data for the ith identified early 
life stage of the subject finfish species in all months combined 
morphometric data 

= total number of identified early life stages of the identified finfish species 
in all months combined morphometric data. 

6 It is assumed that no eggs will be retained on the baseline screen mesh. 
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For unidentified finfish species with identified life stages, the morphometric data for all identified 

species for each life stage (e.g., yolk sac larvae, post yolk sac larvae, juveniles or adults) are 

combined, and the fraction (Fauto (FF)) excluded by the baseline screen mesh is estimated as 

follows. 

where: 

FaulD(FF) 

CBDI 

NBD/ 

nj 

""nJ C 
F (FF) = L.t=l BDl 

eUID °"nj 
L.i=l NBD! 

= fraction excluded of unidentified finfish species 

= count of organisms measured with BO greater than the limiting mesh 
size dimension of 14.2 mm (0.56 inches) for the ith identified finfish and 
life stage in all month combined morphometric data 

= total count of organisms measured for BO data for the jth identified 
finfish and life stage in all month combined morphometric data 

= total number of the identified finfish and life stage in all month combined 
morphometric data. 

Monthly Density with Exclusion 

Monthly densities (Dem,h) of entrainment accounting for exclusion and expressed as number per 

100 m3, are calculated as the average of all 6-hour interval sample densities (Dt,h) in each calendar 

month for each species and life stage for the relevant stratum (h) multiplied by the fraction of 

organisms not excluded, i.e., the fraction of organisms projected to pass through the intake 

screens. 

where: 

Dem,h = monthly density (#/100 m3) for the hth stratum with exclusion 

01,h(j) = jth six-hour sample density within a calendar month for the hth stratum 

nm = total number of six-hour samples within a calendar month (e.g., typically 8 valid 
samples) for the hth stratum 

m = calendar month 

h = stratum (e.g., near-surface, mid-depth or near-bottom) 

Fe = fraction excluded where: 
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[

• Fe = F01 (FF) for each identified finfish species and life stage 

• Fe = FautoL (FF) for unidentified life stage larvae of an identified finfish species 

• Fe = Fauw (FF) for unidentified finfish species 

Depth-Stratified Diel Density with Exclusion 

Depth-stratified diel densities with exclusion, expressed as number per 100 m3, are calculated as 

the average of all densities for each 6-hour sample period (samples centered around 0400, 1000, 

1600, or 2200 hours) for each species and life stage during the entire sampling program for the 

relevant stratum (h) multiplied by the fraction of organisms not excluded, i.e., the fraction of 

organisms projected to pass through the intake screen. 

where: 

N 

Det,h = ! _L {Dt,h(k) · (1- Fe)} 
k=1 

Deth = average density (#/1 00m3
) of all densities of each 6-hour sample period for the 

hth stratum with exclusion 

Dt.h(k) = kth six-hour sample density in an entire sampling program for the hth stratum 

N = total number of six-hour samples in an entire sampling program (e.g., ideally 
192 samples if all samples are valid) for the hth stratum 

h = stratum (e.g., near-surface, mid-depth or near-bottom) 

Fe = fraction excluded where: 

[

• Fe = Fat (FF) for each identified finfish species and life stage 

• Fe = FeUtoL (FF) for unidentified life stage larvae of an identified finfish species 

• Fe = FeUw (FF) for unidentified finfish species 

Depth-Averaged Diel Density with Exclusion 

Depth-averaged diel densities with exclusion, expressed as number per 100 m3, are calculated 

as the average of all stratum densities for each 6-hour sample period (samples centered around 

0400, 1000, 1600, or 2200 hours) for each species and life stage during the entire sampling 

program multiplied by the fraction of organisms not excluded, i.e., the fraction of organisms 

projected to pass through the intake screens. 

1 H 1 N 

Det = H _L [{N _L Dt,h(k)} · (1- Fe)] 
h=1 k=1 
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where: 

Det 

Dt,h(k) 

N 

h 

H 

Fe 

= depth-averaged density (#/100 m3) of all densities of each 6-hour sample 
period with exclusion 

= kth six-hour sample density in an entire sampling program for the hth stratum 

= total number of six-hour samples in an entire sampling program (e.g., ideally 
192 samples if all samples are valid) for the hth stratum 

= stratum (e.g., near-surface, mid-depth or near-bottom) 

= total number of strata sampled (e.g., 3 for North Anna Power Station) 

= fraction excluded where: 

[

• Fe = Fa, (FF) for each identified finfish species and life stage 

_ • Fe = FeUJDL (FF) for unidentified life stage larvae of an identified finfish species 

• Fe = Fau10 (FF) for unidentified finfish species 

Annual Entrainment with Exclusion under Actual Flows 

Monthly entrainment densities are used to estimate the year specific total number of organisms 

entrained (EB/) for each species and life stage under actual flow rates as: 

where: 

EB/ = annual entrained for the j1h species and life stage under actual intake flows 

Dem,h(i)= monthly density (#/100 m3
) for the hth stratum with exclusion for the ith species 

and life stage 

Va,m = monthly total volume (m3
) of water withdrawn by the station based on actual 

operations 

h = stratum (e.g., near-surface, mid-depth or near-bottom) 

H = total number of strata sampled (e.g., 3 for North Anna Power Station) 

m = calendar month 

M = total number of months in a year 

The yearly total number of organisms entrained (Ea) is then estimated by summing the total 

numbers of organisms entrained (Ea1) for all species and life stage under actual flow rates as: 
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where: 

Ea = annual entrained of all species and life stage under actual intake flows 

EBJ = annual entrained for the ith species and life stage under actual intake flows 

NN = total number of all species and life stages collected. 

Annual Entrainment with Exclusion under Design Flows 

Monthly entrainment densities are used to estimate the year specific total number of organisms 

entrained (Eci,) for each species and life stage under design flow rates as: 

where: 

Ed, = annual entrained for the ith species and life stage under design intake flows 

Dem,h(i)= monthly density (#/100 m3
) for the hth stratum with exclusion for the ith species 

and life stage 

Vd,m = monthly total volume (m3) at full design flows for the station 

h = stratum (e.g., near-surface, mid-depth or near-bottom) 

H = total number of strata sampled (e.g., 3 for North Anna Power Station) 

m = calendar month 

M = total number of months in a year 

The yearly total number of organisms entrained (Ed) is then estimated by summing the total 

numbers of organisms entrained (Ect,) for all species and life stage under design flow rates as: 

where: 

NN 

Ed= LEdi 
1=1 

Ed = annual entrained of all species and life stage under design intake flows 

E:JJ = annual entrained for the ith species and life stage under design intake flows 

NN = total number of all species and life stages collected 
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Appendix B: Entrainment Collection Data 

Table 8. Entrainment Sample Density and Total Number of Organisms Collected 

Sample Date Sample ID Stratum Taxon Scientific Name Life Stage 
Total Number of Density 

Organisms Caught {#t1 oom' l 
4/20/2016 NAPS_2_20160420_15 Near-bottom White Perch Morone americana PYS 0.996 

NAPS_2_20160420_21 Mid-depth Crappie Pomoxis sp. PYS 1 0.971 
Minnow Cyprinidae PYS 1 0.971 

Near-bottom Non-Viable Egg (blank) NVE 3 2.986 
White Perch Morone americana PYS 0.995 

4/2 1/2016 NAPS_2_20160421 _03 Mid-depth Herrings and Shad Clupeidae PYS 0.991 
NAPS_2_20160421 _09 Mid-depth Herrings and Shad Clupeidae PYS 4 3.806 

White Perch Morone americana YS 1 0.952 
PYS 6 5.710 

Near-bottom Gizzard Shad Dorosoma cepedianum YS 0.944 
Herrings and Shad Clupeidae UIDL 1 0.944 
Unidentified Finfish Unidentified UIDL 1 0.944 

4/26/201 6 NAPS_2_20160426_09 Near-surface Non-Viable Egg (blank) NVE 9 8.957 
Mid-depth Herrings and Shad Clupeidae YS 5 4.975 

PYS 3 2.985 
UIDL 3 2.985 

Non-Viable Egg (blank) NVE 12 11 .941 
White Perch Marone americana PYS 3 2.985 

Near-bottom Herrings and Shad Clupeidae UIDL 2 1.973 
Non-Viable Egg (blank) NVE 12 11 .837 

NAPS_2_20160426_ 14 Near-surface Non-Viable Egg (blank) NVE 4 3.974 
Mid-depth Herrings and Shad Clupeidae YS 3 2.983 

PYS 4 3.978 
UIDL 2 1.989 

Non-Viable Egg (blank) NVE 4 3.978 
White Perch Marone americana PYS 5 4.972 

Near-bottom Non-Viable Egg (blank) NVE 1 0.995 
Unidentified Finfish Unidentified UIDL 2 1.990 
White Perch Marone amen·cana YS 2 1.990 

NAPS_2_20160426_21 Near-surface Golden Shiner Notemigonus crysoleucas PYS 1 0.895 
Non-Viable Egg (blank) NVE 188 168.223 
Yellow Perch Perea f/avescens YS 1 0.895 

Mid-depth Non-Viable Egg (blank) NVE 90 87.966 
White Perch Marone americana PYS 2 1.955 
Yellow Perch Perea flavescens YS 1 0.977 

Near-bottom Non-Viable Egg (blank) NVE 22 20.337 
Yellow Perch Perea flavescens YS 1 0.924 

4/27/2016 NAPS_2_20160427_03 Near-surface Non-Viable Egg (blank) NVE 26 24.390 
Mid-depth Non-Viable Egg (blank) NVE 62 61 .518 

Yellow Perch Perea flavescens YS 2 1.984 
Near-bottom Non-Viable Egg (blank) NVE 26 25.033 

5/10/2016 NAPS_2_20160510_09 Mid-depth Crappie Pomoxis sp. PYS 3 2.872 
Herrings and Shad Clupeidae PYS 2 1.914 
Sunfish Centrarchidae PYS 0.957 
Unidentified Finfish Unidentified UIDL 0.957 
White Perch Marone americana PYS 0.957 

Near-bottom Gizzard Shad Dorosoma cepedianum YS 0.994 
Non-Viable Egg (blank) NVE 0.994 
White Perch Marone americana PYS 2 1.987 

NAPS_2_20160510_ 15 Near-surface Non-Viable Egg (blank) NVE 4 3.762 
Mid-depth Herrings and Shad Clupeidae PYS 0.995 

UIDL 0.995 
NAPS_2_20160510_21 Near-surface Largemouth Bass Micropterus sa lmoides PYS 0.924 

Mid-depth Herrings and Shad Clupeidae PYS 0.972 
5/1112016 NAPS_2_20160511 _03 Near-surface Herrings and Shad Clupeidae PYS 0.997 

Mid-depth Blueback Herring Alosa aestivalis Juv 0.989 
Gizzard Shads Dorosoma spp. PYS 0.989 

5/24/2016 NAPS_2_20160524_09 Near-surface Blueback Herring Alosa aestivalis Juv 0.928 
Unidentified Finfish Unidentified UIDL 0.928 

Mid-depth Herrings and Shad Clupeidae PYS 19 18.873 
Near-bottom Gizzard Shad Dorosoma cepedianum YS 7 6.995 

Herrings and Shad Clupeidae PYS 23 22.985 
NAPS_2_20160524_15 Near-surface Herrings and Shad Clupeidae UIDL 0.965 

Mid-depth Common Sunfishes Lepomis spp. PYS 0.995 
Gizzard Shads Dorosoma spp. PYS 0.995 
Herrings and Shad Clupeidae YS 6 5.970 

PYS 3 2.985 
UIDL 3 2.985 

Unidentified Finfish Unidentified UIDL 0.995 
White Perch Marone americana PYS 0.995 

Near-bottom Herrings and Shad Clupeidae Egg 1 0.996 
UIDL 5 4.978 

NAPS_2_20160524_20 Near-surface Largemouth Bass Micropterus salmoides Juv 9 8.457 
Mid-depth Blueback Herring Alosa aestivalis Juv 0.996 

Common Sunfishes Lepomis spp. PYS 8 7.965 
Herrings and Shad Clupeidae PYS 3 2.987 

UIDL 1 0.996 
Near-bottom Darters Etheostoma spp. PYS 2 1.968 
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Sample Date Sample ID Stratum Taxon Scient ific Name Life Stage 
Tota l Number of Density 

Organisms Caught (#/100m3
) 

White Perch Morone americana PYS 0.984 
5/25/2016 NAPS_2_20160525_03 Near-surface Largemouth Bass Micropterus salmoides Juv 0.994 

Mid-depth Blueback Herring Alosa aestivalis Juv 1 0.986 
Common Sunfishes Lepomis spp. PYS 2 1.971 
Herrings and Shad Clupeidae PYS 8 7.885 

Near-bottom Blueback Herring Alosa aestivalis Juv 0.982 
6114/2016 NAPS_2_20160614_10 Near-surface Common Sunfishes Lepomis spp. PYS 4 3.823 

Unidentified Finfish Unidentified UIDL 1 0.956 
Mid-depth Common Sunfishes Lepomis spp. PYS 3 2.946 

Herrings and Shad Clupeidae PYS 5 4.910 
Near-bottom Herrings and Shad Clupeidae PYS 1 0.992 

Unidentified Finfish Unidentified UIDL 1 0.992 
NAPS_2_20 16061 4_ 15 Near-surface Common Sunfishes Lepomis spp. PYS 4 3.507 

Unidentified Finfish Unidentified UIDL 2 1.753 
Mid-depth Herrings and Shad Clupeidae PYS 6 5.691 

NAPS_2_2016061 4_21 Near-surface Largemouth Bass Micropterus salmoides Juv 1 0.982 
Mid-depth Common Sunfishes Lepomis spp. PYS 2 1.992 

Gizzard Shads Dorosoma spp. PYS 0.996 
Herrings and Shad Clupeidae PYS 0.996 
Sunfish Centrarchidae PYS 0.996 

Near-bottom Common Sunfishes Lepomis spp. PYS 4 3980 
Gizzard Shads Dorosoma spp. PYS 0.995 
Herrings and Shad Clupeidae PYS 7 6.965 

6/15/2016 NAPS_2_20160615_03 Mid-depth Common Sunfishes Lepomis spp. PYS 1 0.994 
Herrings and Shad Clupeidae PYS 3 2.981 

Near-bottom Common Sunfishes Lepomis spp. PYS 11 10.951 
Herrings and Shad Clupeidae PYS 10 9.955 

6/28/2016 NAPS_2_20160628_09 Near-surface Bluegill Lepomis macrochirus Juv 0.985 
Mid-depth Common Sunfishes Lepomis spp. PYS 0.980 

Threadfin Shad Dorosoma petenense PYS 0.980 
Near-bottom Gizzard Shads Dorosoma spp. PYS 0.993 

NAPS_2_20160628_15 Near-surface Gizzard Shad Dorosoma cepedianum PYS 0.979 
Mid-depth Gizzard Shads Dorosoma spp. PYS 0.991 

NAPS_2_20160628_21 Mid-depth Common Sunfishes Lepomis spp. PYS 1 0.996 
Near-bottom Common Sunfishes Lepomis spp. PYS 20 19.956 

Gizzard Shad Dorosoma cepedianum PYS 2 1.996 
Herrings and Shad Clupeidae PYS 4 3.991 

6129/2016 NAPS_2_20160629_02 Mid-depth Herrings and Shad Clupeidae PYS 2 1.950 
Near-bottom Common Sunfishes Lepomis spp. PYS 8 7.965 

Gizzard Shad Dorosoma cepedianum PYS 0.996 
Herrings and Shad Clupeidae PYS 3 2.987 

7/12/2016 NAPS_2_20160712_09 Near-surface Bluegill Lepomis macrochirus Juv 0.942 
Mid-depth Gizzard Shad Dorosoma cepedianum PYS 0.989 

Herrings and Shad Clupeidae PYS 0.989 
Near-bottom Gizzard Shad Dorosoma cepedianum PYS 0.965 

NAPS_2_201607 12_15 Near-surface Common Sunfishes Lepomis spp. PYS 2 1.965 
Mid-depth Common Sunfishes Lepomis spp. PYS 0.997 

Gizzard Shad Dorosoma cepedianum PYS 0.997 
NAPS_2_20160712_21 Near-bottom Common Sunfishes Lepomis spp. PYS 7 6.992 

Gizzard Shads Dorosoma spp. PYS 0.999 
Herrings and Shad Clupeidae PYS 0.999 
Threadfin Shad Dorosoma petenense PYS 0.999 
White Catfish Ameiurus catus PYS 0.999 

711312016 NAPS_2_20160713_03 Near-bottom Common Sunfishes Lepomis spp. PYS 8 7.950 
Herrings and Shad Clupeidae PYS 0.994 

7/2612016 NAPS_2_20160726_ 10 Near-surface Common Sunfishes Lepomis spp. PYS 3 2.809 
Mid-depth Common Sunfishes Lepomis spp. PYS 4 3.985 

Herrings and Shad Clupeidae PYS 37 36.862 
Near-bottom Herrings and Shad Clupeidae PYS 2 1.994 

NAPS_2_20160726_1 4 Near-surface Sunfish Centra rchidae PYS 1 0.945 
Mid-depth Herrings and Shad Clupeidae PYS 30 29.822 

NAPS_2_20160726_21 Near-surface Gizzard Shads Dorosoma spp. PYS 0.982 
Mid-depth Common Sunfishes Lepomis spp. PYS 1 0.991 

Threadfin Shad Dorosoma petenense PYS 2 1.981 
Near-bottom Channel Catfish lctalurus punctatus PYS 0.995 

Common Sunfishes Lepomis spp. PYS 8 7.957 
Gizzard Shads Dorosoma spp. PYS 0.995 
Herrings and Shad Clupeidae PYS 1 0.995 
Threadfin Shad Dorosoma petenense PYS 3 2.984 

71271201 6 NAPS_2_20160727_03 Mid-depth Common Sunfishes Lepomis spp. PYS 3 2.856 
Gizzard Shads Dorosoma spp. PYS 0.952 
Herrings and Shad Clupeidae PYS 1 0.952 

Near-bottom Common Sunfishes Lepomis spp. PYS 3 2.981 
Herrings and Shad Clupeidae PYS 1 0.994 

81912016 NAPS_2_20160809_09 Near-surface Bluegill Lepomis macrochirus Juv 2 1.982 
NAPS_2_20160809_ 15 Near-surface Common Sunfishes Lepomis spp. PYS 2 1.989 

Mid-depth Common Sunfishes Lepomis spp. PYS 2 1.994 
Sunfish Centrarchidae PYS 1 0.997 

Near-bottom Common Sunfishes Lepomis spp. PYS 2 1.990 
NAPS_2_20160809_20 Near-surface Common Sunfishes Lepomis spp. Juv 0.967 
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Sample Date Sample ID Stratum Taxon Scientific Name Life Stage 
Total Number of Density 

Or11anisms Caught {#/1 00m3
) 

Mid-depth Common Sunfishes Lepomis spp. Juv 0.989 
Near-bottom Channel Catfish lctalurus punctatus PYS 4 3.981 

Common Sunfishes Lepomis spp. PYS 24 23.888 
Gizzard Shads Dorosoma spp. PYS 3 2.986 

8/10/2016 NAPS_2_20160810_03 Mid-depth Gizzard Shads Dorosoma spp. PYS 2 1.975 
Near-bottom Channel Catfish lctalurus punctatus PYS 1 0.995 

Common Sunfishes Lepomis spp. PYS 12 11 .945 
8/23/2016 NAPS_2_20160823_09 Mid-depth Common Sunfishes Lepomis spp. PYS 1 0.990 

NAPS_2_20160823_15 Mid-depth Common Sunfishes Lepomis spp. PYS 3 2.984 
Herrings and Shad Clupeidae PYS 0.995 

NAPS_2_20160823_20 Mid-depth Common Sunfishes Lepomis spp. PYS 0.997 
Juv 1 0.997 

Near-bottom Common Sunfishes Lepomis spp. PYS 7 6.941 
8/24/2016 NAPS_2_20160824_03 Near-surface Common Sunfishes Lepomis spp. Juv 1 0.979 

Near-bottom Common Sunfishes Lepomis spp. PYS 6 5.729 
Juv 0.955 

9/13/2016 NAPS_2_2016091 3_15 Near-surface Bluegill Lepomis macrochirus Juv 1 0.971 
9/14/2016 NAPS_2_20160914_03 Near-bottom Common Sunfishes Lepomis spp. PYS 2 1.922 
3/16/2017 NAPS_2_20 170316_10 Near-bottom White Perch Morone americana YS 0.994 

Yellow Perch Perea flavescens PYS 0.994 
NAPS_2_20170316_ 15 Near-bottom White Perch Morone americana PYS 0.878 
NAPS_2_20170316_21 Mid-depth Yellow Perch Perea flavescens YS 1 0.995 

Near-bottom Yellow Perch Perea f/avescens PYS 2 1.994 
3/17/2017 NAPS_2_20170317_03 Mid-depth Herrings and Shad Clupeidae PYS 2 1.932 
3/28/2017 NAPS_2_20170328_09 Near-bottom Unidentified Finfish Unidentified UIDL 1 0.998 
3/29/2017 NAPS_2_20170329_03 Near-surface Yellow Perch Perea flavescens YS 0.961 

Mid-depth White Perch Morone americana PYS 0.993 
4/11/2017 NAPS_2_2017041 1 - 10 Mid-depth Blueback Herring Alosa aestivalis PYS 0.980 

Herrings and Shad Clupeidae PYS 0.980 
White Perch Morone americana PYS 0.980 

NAPS_2_20170411 - 14 Near-surface White Perch Morone americana PYS 2 1.982 
Mid-depth Herrings and Shad Clupeidae PYS 2 1.919 

White Perch Morone americana PYS 0.960 
NAPS_2_20170411 _21 Near-surface White Perch Morone americana PYS 0.995 

Mid-depth Blueback Herring Alosa aestivalis PYS 1 0.987 
Near-bottom Yellow Perch Perea flavescens YS 2 1.993 

4/12/2017 NAPS_2_20170412_03 Near-surface White Perch Morone americana YS 3 2.986 
PYS 2 1.991 

Mid-depth Herrings and Shad Clupeidae PYS 9 8.897 
White Perch Morone americana PYS 1 0.989 

Near-bottom Herrings and Shad Clupeidae PYS 1 0.987 
4/25/2017 NAPS_2_20170425_ 10 Near-bottom Herrings and Shad Clupeidae PYS 3 2.989 

NAPS_2_20170425_ 15 Mid-depth Herrings and Shad Clupeidae PYS 1 0.976 
Near-bottom Herrings and Shad Clupeidae PYS 6 5.898 

UIDL 1 0.983 
White Perch Morone americana PYS 0.983 

NAPS_2_20170425_21 Near-surface Spottail Shiner Notropis hudsonius PYS 0.934 
Near-bottom Darters Etheostoma spp. YS 1 0.991 

Herrings and Shad Clupeidae PYS 2 1.982 
4/26/2017 NAPS_2_20170426_03 Near-bottom Darters Etheostoma spp. YS 1 0.993 

Herrings and Shad Clupeidae PYS 0.993 
5/16/2017 NAPS_2_20170516_09 Near-surface Herrings and Shad Clupeidae Egg 4 3.963 

YS 1 0.991 
Non-Viable Egg (blank) NVE 28 27.743 

Mid-depth Herrings and Shad Clupeidae PYS 21 19.983 
Unidentified Finfish Unidentified UIDL 1 0.952 

Near-bottom Herrings and Shad Clupeidae PYS 3 2.960 
Non-Viable Egg (blank) NVE 0.987 

NAPS_2_20170516_15 Near-surface Common Sunfishes Lepomis spp. PYS 0.984 
Herrings and Shad Clupeidae Egg 1 0.984 

PYS 25 24.606 
Non-Viable Egg (blank) NVE 4 3.937 
Unidentified Finfish Unidentified UIDL 2 1.968 
White Perch Morone americana PYS 2 1.968 

Mid-depth Herrings and Shad Clupeidae PYS 20 19.845 
Near-bottom White Perch Morone americana PYS 0.996 

NAPS_2_20170516_20 Near-surface Largemouth Bass Micropterus salmoides Juv 0.963 
Unidentified Finfish Unidentified UIDL 0.963 

Mid-depth Herrings and Shad Clupeidae PYS 10 9.686 
Near-bottom Herrings and Shad Clupeidae PYS 1 0.972 

5/17/2017 NAPS_2_201705 17_03 Near-surface Largemouth Bass Micropterus salmoides Juv 1 0.996 
Non-Viable Egg (blank) NVE 2 1.991 

Mid-depth Herrings and Shad Clupeidae PYS 6 5.968 
Near-bottom Blueback Herring Alosa aestivalis Adult 1 0.988 

Herrings and Shad Clupeidae PYS 2 1.976 
5/30/2017 NAPS_2_20170530_09 Near-surface Common Sunfishes Lepomis spp. PYS 6 5.974 

Herrings and Shad Clupeidae PYS 2 1.991 
Mid-depth Gizzard Shad Dorosoma cepedianum YS 0.995 

Herrings and Shad Clupeidae PYS 18 17.909 
UIDL 2 1.990 
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Sample Date Sample ID Stratum Taxon Scientific Name Life Stage 
Total Number of Density 

Organisms Caught {#11oom' l 
Near-bottom Herrings and Shad Clupeidae PYS 17 16.934 

NAPS_2_20170530 - 15 Near-surface Common Sunfishes Lepomis spp. PYS 0.978 
Mid-depth Herrings and Shad Clupeidae PYS 0.949 

5/31 /2017 NAPS_2_20170531 _02 Mid-depth Common Sunfishes Lepomis spp. PYS 0.997 
Herrings and Shad Clupeidae PYS 3 2.991 

Near-bottom Herrings and Shad Clupeidae PYS 0.996 
6/13/2017 NAPS_2_20170613_10 Near-surface Common Sunfishes Lepomis spp. PYS 4 3.977 

Mid-depth Herrings and Shad Clupeidae PYS 4 3.994 
Near-bottom Herrings and Shad Clupeidae PYS 1 0.997 

NAPS_2_20 170613_15 Near-surface Common Sunfishes Lepomis spp. PYS 5 4.981 
Mid-depth Herrings and Shad Clupeidae PYS 14 13.970 

NAPS_2_20 170613_20 Mid-depth Herrings and Shad Clupeidae PYS 14 13.737 
Near-bottom Herrings and Shad Clupeidae PYS 0.996 

6/14/2017 NAPS_2_20170614_02 Near-surface Largemouth Bass Micropterus salmoides Juv 0.999 
Mid-depth Gizzard Shads Dorosoma spp. PYS 1 0.999 

Herrings and Shad Clupeidae PYS 5 4.996 
Minnow Cyprinidae PYS 1 0.999 

Near-bottom Common Sunfishes Lepomis spp. PYS 1 0.999 
Herrings and Shad Clupeidae PYS 3 2.998 

6/27/2017 NAPS_2_20170627_09 Near-surface Minnow Cyprinidae PYS 1 0.999 
Mid-depth Gizzard Shads Dorosoma spp. PYS 3 2.997 

Herrings and Shad Clupeidae PYS 13 12.989 
Minnow Cyprinidae PYS 0.999 

NAPS_2_20170627_14 Near-surface Common Sunfishes Lepomis spp. PYS 0.998 
Mid-depth Gizzard Shads Dorosoma spp. PYS 2 1.975 

Herrings and Shad Clupeidae PYS 41 40.496 
Near-bottom Herrings and Shad Clupeidae PYS 5 4.989 

NAPS_2_20170627_20 Mid-depth Gizzard Shads Dorosoma spp. PYS 0.998 
Herrings and Shad Clupeidae PYS 7 6.988 

Near-bottom Common Sunfishes Lepomis spp. PYS 6 5.975 
Gizzard Shads Dorosoma spp. PYS 3 2.987 
Herrings and Shad Clupeidae PYS 12 11 .949 

6/28/2017 NAPS_2_20170628_03 Mid-depth Gizzard Shads Dorosoma spp. PYS 0.997 
Herrings and Shad Clupeidae PYS 10 9.974 

Near-bottom Common Sunfishes Lepomis spp. PYS 4 3.848 
Herrings and Shad Clupeidae PYS 13 12.507 

7/11/2017 NAPS_2_20170711 _09 Near-surface Gizzard Shads Dorosoma spp. PYS 0.979 
Mid-depth Common Sunfishes Lepomis spp. PYS 0.992 

Gizzard Shads Dorosoma spp. PYS 18 17.850 
Herrings and Shad Clupeidae PYS 34 33.717 

Near-bottom Common Sunfishes Lepomis spp. PYS 1 0.989 
Herrings and Shad Clupeidae PYS 11 10.875 

NAPS_2_20170711 - 15 Near-surface Gizzard Shads Dorosoma spp. PYS 0.977 
Threadfin Shad Dorosoma petenense PYS 0.977 

Mid-depth Common Sunfishes Lepomis spp. PYS 2 1.987 
Gizzard Shads Dorosoma spp. PYS 10 9.934 
Herrings and Shad Clupeidae PYS 91 90.402 

Near-bottom Gizzard Shads Dorosoma spp. PYS 4 3.970 
Herrings and Shad Clupeidae PYS 7 6.948 

NAPS_2_201707 11_20 Near-surface Herrings and Shad Clupeidae PYS 3 2.969 
Mid-depth Gizzard Shads Dorosoma spp. PYS 5 4.948 

Herrings and Shad Clupeidae PYS 12 11 .875 
Near-bottom Channel Catfish lctalurus punctatus PYS 2 1.991 

Common Sunfishes Lepomis spp. PYS 7 6.969 
Gizzard Shad Dorosoma cepedianum PYS 1 0.996 
Gizzard Shads Dorosoma spp. PYS 22 21 .904 
Herrings and Shad Clupeidae PYS 32 31 .860 
Threadfin Shad Dorosoma petenense PYS 6 5.974 

7/12/2017 NAPS_2_20170712_03 Near-surface Herrings and Shad Clupeidae PYS 0.984 
Mid-depth Common Sunfishes Lepomis spp. PYS 0.997 

Gizzard Shad Dorosoma cepedianum Juv 0.997 
Gizzard Shads Dorosoma spp. PYS 2 1.993 
Herrings and Shad Clupeidae PYS 2 1.993 
Threadfin Shad Dorosoma petenense PYS 2 1.993 

Near-bottom Common Sunfishes Lepomis spp. PYS 6 5.877 
Gizzard Shads Dorosoma spp. PYS 7 6.857 
Herrings and Shad Clupeidae PYS 18 17.631 

7/25/2017 NAPS_2_20170725_09 Mid-depth Common Sunfishes Lepomis spp. PYS 1 0.997 
Herrings and Shad Clupeidae PYS 2 1.994 

NAPS_2_20170725_ 14 Near-surface Common Sunfishes Lepomis spp. PYS 2 1.989 
Gizzard Shads Dorosoma spp. PYS 2 1.989 

Mid-depth Gizzard Shads Dorosoma spp. PYS 5 4.958 
Herrings and Shad Clupeidae PYS 2 1.983 

Near-bottom Gizzard Shads Dorosoma spp. PYS 1 0.998 
NAPS_2_20170725_21 Near-surface Gizzard Shads Dorosoma spp. PYS 1 0.996 

Mid-depth Gizzard Shads Dorosoma spp. PYS 2 1.996 
Threadfin Shad Dorosoma petenense PYS 0.998 

Juv 0.998 
Near-bottom Common Sunfishes Lepomis spp. PYS 1 0.997 

Gizzard Shads Dorosoma spp. PYS 2 1.994 

Dominion I B-4 



Appendix B: Entrainment Collection Data 

Sample Date Sample ID Stratum Taxon Scientific Name Life Stage 
Tota l Number of Density 

Organisms Cau11ht (#t1oom' l 
Herrings and Shad Clupeidae PYS 2 1.994 
Threadfin Shad Dorosoma petenense PYS 6 5.982 

7/26/2017 NAPS_2_20170726_03 Near-surface Threadfin Shad Dorosoma petenense PYS 0.994 
Mid-depth Gizzard Shads Dorosoma spp. PYS 0.993 

Threadfin Shad Dorosoma petenense PYS 0.993 
Near-bottom Channel Catfish fctafurus punctatus PYS 1 0.997 

Common Sunfishes Lepomis spp. PYS 3 2.992 
Gizzard Shads Dorosoma spp. PYS 2 1.995 
Herrings and Shad Clupeidae PYS 0.997 

8/8/2017 NAPS_2_20170808_09 Near-surface Common Sunfishes Lepomis spp. PYS 0.959 
NAPS_2_20170808_2 1 Near-bottom Channel Catfish fclafurus punctatus PYS 1 0.997 

Common Sunfishes Lepomis spp. PYS 2 1.993 
Gizzard Shads Dorosoma spp. PYS 0.997 

8/9/2017 NAPS_2_20170809_03 Near-bottom Common Sunfishes Lepomis spp. PYS 2 1.992 
8/22/2017 NAPS_2_20170822_ 15 Near-surface Bluegill Lepomis macrochirus Juv 1 0.951 

NAPS_2_20170822_21 Near-bottom Common Sunfishes Lepomis spp. PYS 2 1.995 
8/23/2017 NAPS_2_20170823_03 Near-surface Common Sunfishes Lepomis spp. PYS 0.979 

Near-bottom Common Sunfishes Lepomis spp. PYS 0.985 
9/5/2017 NAPS 2 20170905 14 Near-bottom Common Sunfishes Lepomis spp. PYS 0.997 

Dominion I 8-5 



Entrainment Characterization Study 
North Anna Power Station - VPDES Permit VA0052451 

Table B-1. Monthly Average Entra inment Density (#/100 m3 or 0.0264 million gallons) at North Anna Power Station, 2016 

2016 

. ••• ■■■I . . . . . 
Blueback Herring Alosa aestivafis Juv Near-surface 0.116 0.116 

Near-bottom 0.123 0.123 

Mid-depth 0.371 0.371 

Bluegill Lepomis macrochirus Juv Near-surface 0.123 0.118 0.248 0.243 

Channel Catfish fctafurus punctatus PYS Near-bottom 0.124 0.124 0.622 0.622 
Common Sunfishes Lepomis spp. PYS Near-surface 0.916 0.916 0.597 0.597 0.249 0.249 

Near-bottom 5.356 5.356 3.235 3.235 6.312 6.31 2 0.481 0.481 

Mid-depth 1.366 1.366 0.989 0.989 1.104 1.104 0.871 0.871 

Juv Near-surface 0.243 0.243 

Near-bottom 0.119 0.119 
Mid-depth 0.248 0.248 

Crappie Pomoxissp. PYS Mid-depth 0.121 0.121 0.359 0.359 
Darters Etheostoma spp. PYS Near-bottom 0.246 0.246 
Gizzard Shad Dorosoma cepedianum YS Near-bottom 0.118 0.118 0.999 0.999 

PYS Near-surface 0.122 0.122 

Near-bottom 0.374 0.374 0.121 0.121 

Mid-depth 0.248 0.248 
Threadfin/Gizzard Shad Dorosoma spp. PYS Near-surface 0.123 0.123 

Near-bottom 0.249 0.249 0.249 0.249 0.373 0.373 

Mid-depth 0.248 0.248 0.248 0.248 0.119 0.119 0.247 0.247 
Golden Shiner Notemigonus cryso/eucas PYS Near-surface 0.112 0.112 

Herrings and Shad Clupeidae Egg Near-bottom 0.124 0.124 

YS Mid-depth 0.995 0.995 0.746 0.746 

PYS Near-surface 0.125 0.125 

Near-bottom 2.873 2.873 3.111 3.111 0.747 0.747 

Mid-depth 1.470 1.470 4.576 4.576 2.066 2.066 8.578 8.578 0.124 0.124 

UIDL Near-surface 0.121 0.121 

Near-bottom 0.365 0.365 0.622 0.622 

Mid-depth 0.622 0.622 0.622 0.622 
Largemouth Bass Micropterus safmoides PYS Near-surface 0.116 0.116 

1.181 1.181 0.123 0.123 
Minnow Cyprinidae 0.121 0.121 
Sunfish Centrarchidae PYS Near-surface 0.118 0.11 8 



Entrainment Characlerization Study 
North Anna Power Station - VPDES Permit VA0052451 

2016 
Apr May Jun Jul Aug Sep 

Life :!' 0 Cl! :!' .e] :!' .e ~ :!' 0 Cl! :!' .e ~ :!' .e ~ 
Taxon Scientific Name Stratum 'iii j~ 'iii 3: .ll 'iii 3:.ll 'iii j~ 'iii 3:.ll 'iii 3:.ll Stage C 

:=-lll C 
J?-ffl 

C 
J?- m C .?-m C i=-lll 

C 
i=-lll Cl> Cl> Cl> Cl> Cl> Cl> 

C ·- en C ·- en C ·- en C ·- en C ·- en C ·- en 
:§ 

Cl! C 
:§ 

Cl! C 
:§ 

Cl! C 

~ 
Cl! C s Cl! C iii 

Cl! C 
C ·- C ·- C ·- C •- C ·- C ·-
"' a. Cl> a. Cl> a. Cl> a. Cl> a. i5 Cl> a. 

' 0 nc 0 n C □ C 0 C .E C_§ I-

. . . 
. . . 

Mid-depth 0.120 0.120 0.125 0.125 0.125 0.125 

Threadfin Shad Dorosoma petenense PYS Near-bottom 0.498 0.498 

Mid-depth 0.123 0.123 0.248 0.248 

Unidentified Finfish Unidentified UIDL Near-surface 0.116 0.116 0.339 0.339 

Near-bottom 0.367 0.367 0.124 0.124 

Mid-depth 0.244 0.244 

White Catfish Ameiurus catus PYS Near-bottom 0.125 0.125 

White Perch Marone americana YS Near-bottom 0.249 0.249 

Mid-depth 0.119 0.119 

PYS Near-bottom 0.249 0.249 0.371 0.371 

Mid-depth 1.953 1.953 0.244 0.244 

Yellow Perch Perea f/avescens YS Near-surface 0.112 0.112 

Near-bottom 0.116 0.116 

Mid-depth 0.370 0.370 
Depth Averaged Total 2.486 2.486 5.343 5.343 4.796 4.755 5.450 5.411 3.260 3.178 0.241 0.160 

Near-surface Total 0.224 0.224 1.TT4 1.TT4 1.623 1.500 0.956 0.838 0.740 0.492 0.243 
Mid-depth Total 5.TT1 5.TT1 8.897 8.897 3.550 3.550 10.296 10.296 1.615 1.615 

Near-bottom Total 1.463 1.463 5.359 5.359 9.214 9.214 5.099 5.099 7.426 7.426 0.481 0.481 

Note: . Total Density ; Unadjusted density for impingeables ; Density w/o impingeables ; density excluding organisms that would be retained in a sieve with a maximum opening dimension of 0.56 inches (14.2 millimeters [mm]) 
based on the regulatory definition of entrainment. . The numbers reported in this table do not include non-viable eggs (NVE) . . YSL; Yolk Sac Larvae; PYSL; Post Yolk Sac Larvae; UIDL; Unidentified Life Stage Larvae ; Juv; Juveniles 



Entrainment Characterization Study 
North Anna Power Station - VPDES Pennit VA0052451 

Table 8 -2. Monthly Average Entrainment Density (#/100 m3 or 0.0264 million gallons) at North Anna Power Station, 2017 

2017 
Mar Apr May Jun II Jul Aug Sep 

Life :!' 0 Cl) :!' .e~ :!' .e ~ :!' 0 Cl) II -~ II 0 Cl) -~ .e 1l :!' 0 Cl) 

Taxon Scientific 
Stratum "iii i~ "iii ;:: .c "iii ;:: .c "iii i:! ~ ~ Cl) ;:: .c "iii i~ 

Name Stage C 
>"' 

C 
~:i, 

C 
>"' 

C "' C ~m C 
>"' Q) Q) Q) Q) > 'Q) Q) Q) 

C - Q) C C - Q) C i C C - Q) •- Cl •- Cl ·- Cl Cl •- Cl •- Cl 
;; Cl) C 

~ 
Cl) C 

~ 
Cl) C 

~ 
C :s Cl) C 

~ 
.,, C 

C •- C •- C •- S · ·a C ·- C ·-
0 Q) Q. Q) Q. Q) Q. Q) Q. Q) Q. 

CS: CS: CS: .5 0 C .5 C .5 I-

. . . . . . 

. . . . . . 
Blueback Herring 

aestivalis 
PYS Mid-depth 0.246 0.246 

Adult Near-bottom 0.124 

Bluegill 
Lepomis 

Juv Near-surface 0.119 macrochirus 

Channel Catfish 
lctalurus 

PYS Near-bottom --- 0.374 0.374 0.125 0.125 -punctatus 
Common Lepomis 

PYS Near-surface 0.992 0.992 1.245 1.245 0.249 0.249 0.242 0.242 
Sunfishes spp. 

Near-bottom 1.353 1.353 2.228 2.228 0.871 0.871 0.249 0.249 

Mid-depth 0.125 0.125 0.622 0.622 

Darters 
Etheostoma 
spp. 

YS Near-bottom 0.248 0.248 

Gizzard Shad Dorosoma 
YS Mid-depth 0.124 0.124 cepedianum 
PYS Near-bottom 0.124 0.124 

Juv Mid-depth 0.125 0.125 
Tlireaclfin/Gizzard Dorosoma PYS Near-surface 0.618 0.618 
Shad spp. 

Near-bottom 0.373 0.373 4.715 4.715 0.1 25 0.125 

Mid-depth 0.996 0.996 5.334 5.334 
Herrings and Shad Clupeidae Egg Near-surface 0.618 0.618 

YS Near-surface 0.124 0.124 

PYS Near-surface 3.325 3.325 0.494 0.494 

Near-bottom 1.606 1.606 2.980 2.980 4.305 4.305 8.788 8.788 

Mid-depth 0.241 0.241 1.597 1.597 9.666 9.666 13.393 13.393 17.746 17.746 

UIDL Near-bottom 0.123 0.123 

Mid-depth 0.249 0.249 

Largemouth Bass 
Micropterus 

Juv Near-surface - 0.245 0.245 0.125 0.125 
salmoides 

Minnow Cyprinidae PYS Near-surface 0.125 0.125 

Mid-depth 0.250 0.250 

Spottail Shiner 
Notropis 

PYS Near-surface 0.117 0.117 hudsonius 



Entrainment Characterization Study 
North Anna Power Station- VPOES Permit VA0052451 

Unidentified 
Finfish 

White Perch 

Yellow Perch 

Note: 

Unidentified 

Marone 
americana 

Perea 
flavescens 

Near-bottom 

Mid-depth 

Juv Mid-depth 

UIDL Near-surface 

Near-bottom 

Mid-depth 

YS Near-surface 

Near-bottom 

PYS Near-surface 

Near-bottom 

Mid-depth 

YS Near-surface 

Near-bottom 

Mid-depth 

PYS Near-bottom 

Depth-Averaged Total 

Near-surface Total 

Mid-depth Total 

Near-bottom Total 

0.366 

0.125 0.125 

0.1 19 

0.373 0.373 

0.124 0.124 

0.621 0.621 0.246 
0.110 0.110 0.123 0.123 0.124 

0.124 0.124 0.366 0.366 

0.120 0.120 

0.249 0.249 

0.124 0.124 

0.373 0.373 

0.447 0.447 1.889 1.889 6.476 

0.120 0.120 1.111 1.111 5.916 

0.490 0.490 2.208 2.208 10.283 
0.732 0.732 2.349 2.349 3.228 

. . Ill . - . -. . . . - . - . . -
1.494 1.494 

0.498 0.498 

0.125 0.125 

0.366 

0.119 

0.246 

0.124 

6.435 7.388 7.388 14.593 14.593 0.494 0.454 0.083 0.083 

5.916 1.494 1.494 1.607 1.607 0.361 0.242 

10.283 14.639 14.639 24.448 24.448 
3.1 04 6.031 6.031 17.723 17.723 1.1 20 1.120 0.249 0.249 

• Total Density = Unadjusted density for impingeables; Density w/o impingeables = density excluding organisms that would be retained in a sieve with a maximum opening dimension of 0.56 inches (14.2 millimeters [mm]) based 
on the regulatory definition of entrainment. 

• The numbers reported in this table do not include non-viable eggs (NVE). 
• YSL = Yolk Sac Larvae; PYSL = Post Yolk Sac Larvae; UIDL = Unidentified Life Stage Larvae; Juv = Juveniles 
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Figure B-1 . Mean Baseline Entrainment Density (#/100 m3 or 0.0264 million gallons) of All Finfish by Life Stage and Sample 
Date at North Anna Power Station during 2016 
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Figure B-2. Mean Baseline Entrainment Density (#/100 m3 or 0.0264 million gallons) of All Finfish by Life Stage and Sample 
Date at North Anna Power Station during 2017 
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Appendix C: Morphometric Data 

Table C. Morphometric Data by Sample 

Head Head Body Body 
Notochord 

Total Maximum Minimum Egg 
SamplelD Stratum Taxon Life Stage Organism ID Capsule Capsule Depth Width 

Length (mm) 
Lengh Egg Diameter Diameter 

Deeth !mm} Width!mm} !mm! {mmJ !mm } {mm} !mm} 
NAPS_2_20160420_21 Mid-depth Crappie PYS 0.65 0.50 0.49 4.04 4.29 

Minnow PYS 0.79 0.70 0.69 5.62 5.78 
NAPS_2_20160421_09 Mid-depth White Perch PYS 1 0.58 0.30 0.50 3.49 3.72 

2 0.49 0.40 0.55 4.02 4.22 
3 0.60 0.30 0.52 3.79 3.91 
4 0.65 0.30 0.55 3.96 4.12 
5 0.58 0.30 0.52 3.64 3.91 

Herrings and Shad PYS 0.53 0.50 0.35 5.66 5.93 
2 0.53 0.50 0.39 5.30 5.52 
3 0.65 0.60 0.71 8.22 8.45 

NAPS_2_20160426_09 Mid-depth White Perch PYS 1 0.57 0.70 0.60 4.07 4.18 
2 0.66 0.60 0.53 3.66 3.83 
3 0.55 0.50 0.46 3.98 4.17 

Herrings and Shad PYS 1 0.53 0.60 0.48 6.16 6.30 
2 0.52 0.60 0.53 6.83 6.92 
3 0.62 0.60 0.55 7.71 7.85 

NAPS_2_20160426_ 14 Mid-depth White Perch PYS 4 0.65 0.70 0.49 3.97 4.05 
5 0.58 0.60 0.51 3.95 4.21 

NAPS_2_20160426_21 Mid-depth Yellow Perch YS 1 1.04 1.00 1.08 0.90 5.70 5.94 
Near-bottom Yellow Perch YS 2 0.96 1.10 1.22 1.00 5.67 5.83 
Near-surface Golden Shiner PYS 1 0.82 1.10 0.52 5.80 6.12 

NAPS_2_20160427 _03 Mid-depth Yellow Perch YS 3 0.89 0.80 0.71 0.60 5.06 5.33 
4 1.05 0.90 0.93 0.70 5.21 5.40 

NAPS_2_20160510_09 Mid-depth Crappie PYS 1 0.85 0.60 0.40 4.52 4.69 
2 0.74 0.80 0.55 4.10 4.21 

White Perch PYS 1 0.59 0.50 0.52 4.09 4.19 
Herrings and Shad PYS 2 0.47 0.60 0.46 6.53 6.76 

3 0.31 0.40 0.32 4.85 5.13 
Near-bottom White Perch PYS 2 0.55 0.50 0.55 3.71 3.93 

3 0.64 0.60 0.55 3.57 3.80 
Gizzard Shad YS 0.34 0.40 0.44 0.30 4.04 4.26 

NAPS_2_20160510_21 Mid-depth Herrings and Shad PYS 4 0.75 0.40 0.78 9.28 9.54 
Near-surface Largemouth Bass PYS 1 3.48 3.00 3.40 13.22 15.45 

NAPS_2_20160511_03 Mid-depth Blueback Herring Juv 2.00 2.00 3.00 19.00 22.00 
Gizzard Shads PYS 1.71 1.20 1.55 15.46 16.44 

Near-surface Herrings and Shad PYS 0.58 0.40 0.49 6.37 6.43 
NAPS_2_20160524_09 Mid-depth Herrings and Shad PYS 1 0.45 0.50 0.32 5.23 5.32 

2 0.43 0.50 0.32 4.86 4.94 
3 0.50 0.60 0.51 7.11 7.14 
4 0.55 0.50 0.34 5.42 5.55 
5 0.43 0.40 0.33 4.69 4.78 

Near-bottom Gizzard Shad YS 1 0.30 0.30 0.43 0.20 4.31 4.39 
2 0.28 0.20 0.42 0.10 4.06 4.25 
3 0.29 0.30 0.37 0.20 3.93 4.03 
4 0.31 0.20 0.42 0.20 4.31 4.38 
5 0.33 0.20 0.46 0.20 4.10 4.26 

Near-surface Blueback Herring Juv 3 3.00 2.00 3.00 20.50 23.00 
NAPS_2_20160524_ 15 Mid-depth White Perch PYS 2 0.51 0.40 0.48 3.61 3.74 

Near-bottom Herrings and Shad Egg 1.39 1.29 
NAPS_2_20160524_20 Mid-depth Blueback Herring Juv 2 2.00 3.00 3.00 19.00 22.00 

Common Sunfishes PYS 1 0.82 0.90 0.53 5.13 5.30 
2 0.92 1.10 0.82 5.68 5.95 
3 0.82 0.90 0.63 5.19 5.36 
4 0.76 0.80 0.62 5.16 5.28 
5 0.98 1.00 0.82 5.65 5.85 

Near-bottom White Perch PYS 2.41 2.00 1.83 10.79 11 .99 
Darters PYS 1 0.94 1.00 0.58 5.44 5.63 

2 1.06 1.10 0.75 6.16 6.38 
Near-surface Largemouth Bass Juv 1 5.00 4.00 6.00 23.00 26.00 

2 4.00 3.00 4.00 19.00 23.00 
3 4.00 3.00 4.00 21.00 24.00 
4 3.00 3.00 3.50 18.50 22.00 
5 4.00 3.00 4.00 20.00 23.50 

NAPS_2_20160525_03 Mid-depth Blueback Herring Juv 4 1.50 2.00 2.00 17.50 20.00 
Near-bottom Blueback Herring Juv 1.50 1.50 2.00 17.50 20.00 

NAPS_2_20160614_ 10 Near-surface Common Sunfishes PYS 1 0.90 0.70 0.86 5.55 5.73 
2 1.09 1.10 0.84 5.90 6.10 
3 1.13 0.80 0.85 6.04 6.26 
4 0.99 1.00 0.71 5.61 5.98 

NAPS_2_20160614_ 15 Mid-depth Herrings and Shad PYS 1.19 1.30 1.01 12.60 12.85 
2 0.93 1.00 0.98 10.21 10.51 
3 0.93 1.10 0.86 10.66 11 .02 
4 1.06 1.20 0.91 10.53 11 .02 
5 1.65 1.50 1.61 15.02 16.63 

Near-surface Common Sunfishes PYS 5 0.73 1.10 0.67 4.98 5.14 
NAPS_2_20160614_21 Near-bottom Gizzard Shads PYS 1.05 1.00 1.00 12.48 12.88 

Near-surface Largemouth Bass Juv 4.50 3.50 5.00 22.00 25.00 
NAPS_2_20160628_09 Mid-depth Common Sunfishes PYS 2 1.11 0.90 0.88 6.30 6.46 

Threadfin Shad PYS 0.95 0.90 0.70 9.49 9.69 
NAPS_2_20160628_ 15 Near-surface Gizzard Shad PYS 1.92 2.10 2.16 16.74 18.74 
NAPS_2_20160628_21 Mid-depth Common Sunfishes PYS 1 2.29 1.90 1.93 10.57 12.33 

Near-bottom Gizzard Shad PYS 3 2.50 2.00 3.00 19.50 22.00 
4 2.00 2.00 3.00 19.00 21 .00 

Herrings and Shad PYS 4 1.77 1.30 1.32 15.25 16.62 
5 1.94 1.40 1.19 16.39 17.59 

NAPS_2_20160629_02 Mid-depth Herrings and Shad PYS 3 2.33 1.90 1.59 17.73 19.84 
Near-bottom Common Sunfishes PYS 3 2.74 2.20 2.74 11 .93 14.20 

4 2.29 1.80 2.31 10.60 12.67 
5 1.98 1.50 1.63 9.55 10.38 

Gizzard Shad PYS 2 2.47 1.90 2.44 18.05 20.52 
Herrings and Shad PYS 1.40 1.20 1.28 14.77 15.60 
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Appendix C: Morphometric Data 

Head Head Body Body 
Notochord 

Total Maximum Minimum Egg 
SamplelD Stratum Taxon Life Stage Organism ID Capsule Capsule Depth Width 

Length (mm ) 
Lengh Egg Diameter Diameter 

Deeth {mm) Width{mm) {mm) (mm! {mm) {mm) {mm) 
2 1.76 1.70 1.41 17.03 17.40 

NAPS_2_201607 12_09 Mid-depth Gizzard Shad PYS 3 1.22 1.30 0.96 12.75 13.51 
Herrings and Shad PYS 1 0.51 0.50 0.56 7.24 7.12 

Near-bottom Gizzard Shad PYS 2 3.00 2.50 4.00 20.00 24.00 
Near-surface Bluegill Juv 1 21 .00 14.00 30.00 78.00 91 .00 

NAPS_2_20160712_ 15 Mid-depth Common Sunfishes PYS 3 1.02 1.20 0.70 5.37 5.57 
Gizzard Shad PYS 1 3.00 2.00 3.00 20.00 23.50 

Near-surface Common Sunfishes PYS 1 3.05 2.60 3.86 14.03 16.29 
2 1.11 0.80 0.82 5.71 5.99 

NAPS_2_20160712_21 Near-bottom Common Sunfishes PYS 4 2.00 1.50 1.86 9.47 10.92 
5 1.67 1.80 1.56 9.03 10.17 

Gizzard Shads PYS 1 2.30 2.10 1.91 17.09 19.26 
Threadfin Shad PYS 1 2.30 2.00 2.51 16.87 19.48 
White Catfish PYS 1 3.42 3.20 3.11 13.74 16.09 

Herrings and Shad PYS 2 0.72 0.70 0.57 7.66 7.85 
NAPS_2_20160713_03 Near-bottom Herrings and Shad PYS 3 1.25 1.10 0.91 11 .00 11 .88 
NAPS_2_20160726_ 10 Near-bottom Herrings and Shad PYS 2 0.69 0.70 0.71 9.14 9.27 

3 0.63 0.70 0.63 7.78 7.88 
Near-surface Common Sunfishes PYS 1 2.00 2.00 3.00 12.00 14.00 

2 0.53 0.80 0.62 4.86 5.02 
3 0.67 0.70 0.50 4.76 4.93 

NAPS_2_20160726_ 14 Mid-depth Herrings and Shad PYS 4 0.67 1.20 0.47 6.63 6.73 
5 0.80 1.00 0.77 9.09 9.44 

NAPS_2_20160726_21 Mid-depth Threadfin Shad PYS 4 2.52 1.80 2.06 16.44 18.57 
5 1.98 1.90 2.14 15.82 17.72 

Near-bottom Channel Catfish PYS 1 3.22 3.00 3.30 14.39 16.91 
Gizzard Shads PYS 1 1.79 1.30 1.24 13.86 15.01 
Threadfin Shad PYS 1 3.00 2.00 4.00 18.00 22.00 

2 2.21 2.00 2.47 15.91 18.44 
3 2.19 1.90 2.14 15.76 18.16 

Herrings and Shad PYS 1 0.80 0.70 0.81 8.67 8.93 
Near-surface Gizzard Shads PYS 2 1.21 2.00 0.90 13.39 14.32 

NAPS_2_20160727 _03 Mid-depth Common Sunfishes PYS 4 2.78 2.00 2.39 11 .06 13.24 
5 2.43 1.70 2.33 10.64 12.66 

NAPS_2_20160809_09 Near-surface Bluegill Juv 1 20.00 13.00 29.00 74 .00 91 .00 
NAPS_2_20160809_ 15 Mid-depth Common Sunfishes PYS 3 2.69 1.10 2.61 11 .53 13.81 

4 1.31 2.30 1.13 7.23 7.43 
Near-surface Common Sunfishes PYS 1 0.70 0.50 0.63 4.61 4.81 

2 0.66 0.40 0.66 4.80 5.03 
NAPS_2_20160809_20 Mid-depth Common Sunfishes Juv 1 6.00 3.50 8.00 24.00 29.00 

Near-bottom Channel Catfish PYS 2 3.36 3.60 3.29 14.00 16.71 
3 2.61 3.20 2.69 13.80 16.73 
4 2.90 3.20 2.90 13.58 16.18 
5 3.16 3.10 2.79 13.58 16.34 

Gizzard Shads PYS 3 2.35 2.10 2.52 16.35 19.02 
4 3.21 2.70 3.40 18.57 22.03 
5 2.96 2.70 2.77 17.15 19.83 

Near-surface Common Sunfishes Juv 2 8.00 4.50 11 .00 30.00 36.00 
NAPS_2_20160810_03 Mid-depth Gizzard Shads PYS 1 2.11 1.50 1.79 14.19 16.09 

2 1.42 1.00 1.22 12.10 13.55 
Near-bottom Common Sunfishes PYS 5 2.39 2.10 2.31 10.40 12.34 

Channel Catfish PYS 1 3.31 3.00 2.92 14.18 16.69 
NAPS_2_20160823_09 Mid-depth Common Sunfishes PYS 5 3.02 2.20 3.52 12.26 15.18 
NAPS_2_20160823_ 15 Mid-depth Common Sunfishes PYS 1 1.59 1.40 1.16 7.99 8.22 

2 1.25 0.90 1.03 6.74 6.99 
3 1.67 1.30 1.40 8.17 9.29 

Herrings and Shad PYS 1 0.59 0.50 0.51 7.28 7.38 
NAPS_2_20160823_20 Mid-depth Common Sunfishes PYS 4 3.57 3.00 4.17 14.11 17.31 

Juv 1 3.00 4.00 5.00 17.00 21 .00 
NAPS_2_20160824_03 Near-bottom Common Sunfishes Juv 3 3.00 3.00 5.00 17.00 20.50 

Near-surface Common Sunfishes Juv 2 9.00 5.00 12.00 30.00 37.50 
NAPS_2_20160913_ 15 Near-surface Bluegill Juv 1 9.00 8.00 17.00 46.00 55.00 
NAPS_2_20160914_03 Near-bottom Common Sunfishes PYS 1 3.00 3.00 5.00 16.00 19.00 

2 3.09 2.70 3.20 11 .85 14.50 
NAPS_2_20170316_ 15 Near-bottom White Perch PYS 1 0.64 0.50 0.49 3.77 3.82 
NAPS_2_20170316_21 Near-bottom Yellow Perch PYS 2 0.99 0.60 0.64 5.89 6.13 
NAPS_2_20170316_ 10 Near-bottom White Perch YS 1 0.45 0.40 0.50 0.30 3.97 4.08 

Yellow Perch PYS 1 0.99 0.40 0.76 6.73 7.03 
NAPS_ 2 _20170329 _ 03 Mid-depth While Perch PYS 1 0.65 0.60 0.50 4.14 4.26 

Near-surtace Yellow Perch YS 1 0.90 1.00 0.83 0.90 5.00 5.12 
NAPS_2_2017041 1_ 14 Mid-depth Herrings and Shad PYS 4 0.46 0.60 0.40 6.01 6.11 

5 0.48 0.50 0.41 6.47 6.64 
Near-surface White Perch PYS 1 0.66 0.50 0.58 4.30 4.42 

2 0.71 0.40 0.60 4.16 4.31 
NAPS_2_20170411_21 Mid-depth Blueback Herring PYS 1 0.68 0.60 0.51 7.25 7.35 

Near-bottom Yellow Perch YS 1 0.94 1.00 1.08 0.90 5.91 6.12 
2 0.98 1.10 1.01 1.00 5.74 6.02 

Near-surface White Perch PYS 3 0.82 0.40 0.56 4.20 4.30 
NAPS_2_20170411_ 10 Mid-depth Blueback Herring PYS 2 0.60 0.50 0.51 6.51 6.61 
NAPS_2_20 17041 2_03 Mid-depth White Perch PYS 4 0.61 0.50 0.65 4.28 4.36 

Herrings and Shad PYS 2 0.47 0.50 0.39 5.73 5.80 
3 0.37 0.50 0.40 5.28 5.29 

Near-bottom Herrings and Shad PYS 1 0.56 0.60 0.48 7.90 7.95 
Near-surface White Perch YS 1 0.65 0.60 0.56 0.60 3.50 3.72 

2 0.52 0.70 0.50 0.70 3.09 3.25 
PYS 5 0.52 0.60 0.52 3.96 4.12 

NAPS_2_20170425_ 15 Mid-depth Herrings and Shad PYS 1 0.37 0.40 0.31 5.05 5.12 
Near-bottom White Perch PYS 1 0.77 0.70 0.71 4.78 4.96 

NAPS_2_20170425_21 Near-bottom Darters YS 1 0.92 1.00 1.00 1.00 5.21 5.33 
Herrings and Shad PYS 2 0.97 0.80 0.75 10.02 10.14 

3 0.67 0.60 0.53 7.13 7.18 
Near-surface Spottail Shiner PYS 1 0.83 0.90 0.72 5.57 5.93 

NAPS_2_20170516_09 Near-surface Herrings and Shad Egg 1 1.27 1.19 
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Appendix C: Morphometric Data 

Head Head Body Body 
Notochord 

Total Maximum Minimum Egg 
SamplelD Stratum Taxon Life Stage Organism ID Capsule Capsule Depth Width 

Length (mm) 
Lengh Egg Diameter Diameter 

Deeth {mm} Width(mm} (mm} (mm! (mm! 1mm! (mm} 
2 1.31 1.25 
3 1.27 1.26 
4 1.22 1.13 

YS 1 0.38 0.40 0.66 0.40 3.22 3.31 
NAPS_2_20170516_ 15 Near-bottom White Perch PYS 1 0.53 0.50 0.50 3.47 3.68 

Near-surface Common Sunfishes PY$ 1 1.14 1.20 1.07 6.82 7.06 
White Perch PYS 2 0.83 0.80 0.69 5.45 5.58 

Herrings and Shad Egg 5 1.29 1.28 
NAPS_2_20170516_20 Mid-depth Herrings and Shad PYS 1 0.50 0.60 0.53 6.70 6.99 

2 0.71 0.80 0.58 9.03 9.22 
3 0.81 0.80 0.63 8.38 8.52 
4 0.58 0.70 0.57 8.14 8.36 
5 1.03 0.90 1.08 11 .53 11 .89 

Near-surface Largemouth Bass Juv 1 5.00 4.00 7.00 27.50 31.00 
NAPS_2_20170517 _03 Near-surface Largemouth Bass Juv 2 4.00 3.00 5.00 22.00 26.00 
NAPS_2_20170530_09 Near-bottom Herrings and Shad PYS 3 0.57 0.60 0.41 5.17 5.25 

4 0.40 0.60 0.50 5.89 6.08 
5 0.72 0.90 0.92 10.10 10.22 

Near-surface Common Sunfishes PYS 2 1.07 0.90 0.91 5.98 6.13 
3 1.00 0.60 0.72 5.21 5.39 
4 0.78 0.70 0.75 5.03 5.36 
5 0.85 0.80 0.85 5.46 5.53 

NAPS_2_20170531_02 Mid-depth Common Sunfishes PYS 1 0.59 0.80 0.80 6.65 6.85 
Herrings and Shad PYS 1 0.86 1.00 0.97 12.52 13.63 

2 1.41 1.60 1.20 14.08 14.77 
NAPS_2_20170613_ 10 Near-surface Common Sunfishes PYS 1 0.72 0.40 0.71 5.20 5.25 

2 0.71 0.40 0.52 4.95 5.01 
3 0.60 0.40 0.61 4.76 4.86 

NAPS_2_20170613_ 15 Mid-depth Herrings and Shad PYS 1 0.59 0.30 0.56 7.14 7.37 
2 0.83 0.50 0.84 9.40 9.65 
3 0.78 0.40 0.60 8.80 9.14 
4 1.03 0.60 0.91 10.30 10.69 
5 0.68 0.40 0.62 8.57 8.89 

Near-surface Common Sunfishes PYS 4 0.85 0.60 0.60 5.03 5.14 
5 0.79 0.40 0.54 4.57 4.63 

NAPS_2_20170614_02 Mid-depth Minnow PYS 1 1.31 0.80 0.90 6.55 6.61 
Gizzard Shads PYS 1 2.00 1.00 2.38 17.06 18.68 

Near-surface Largemouth Bass Juv 1 5.00 4.00 6.00 24.00 29.00 
NAPS_2_20170627 _09 Mid-depth Minnow PYS 2 1.20 1.10 0.84 6.30 6.39 

Gizzard Shads PYS 3 0.71 0.70 0.81 8.32 8.52 
4 0.63 0.60 0.65 7.10 7.28 
5 2.07 1.50 1.54 15.06 16.32 

Near-surface Minnow PYS 1 1.10 1.00 0.97 6.29 6.33 
NAPS_2_20170627 _ 14 Mid-depth Gizzard Shads PYS 1 0.88 0.90 0.92 8.81 9.11 

2 1.03 1.10 0.98 10.95 11 .15 
Herrings and Shad PYS 5 0.50 0.50 0.38 5.14 5.26 

Near-bottom Herrings and Shad PYS 1 0.64 1.00 0.60 6.87 7.00 
2 0.90 0.90 0.70 10.30 10.44 
3 0.72 0.90 0.69 8.54 8.69 
4 2.47 2.10 1.78 18.91 20.10 

NAPS_2_20170627 _20 Near-bottom Common Sunfishes PYS 1 2.85 2.30 2.73 11.54 13.79 
2 2.60 2.00 2.69 11 .09 13.33 
3 1.87 1.90 1.97 9.16 10.59 
4 2.32 1.80 2.22 10.53 11 .82 
5 2.05 1.70 1.76 9.48 10.79 

NAPS_2_20170711 _09 Near-bottom Common Sunfishes PYS 1 0.81 0.50 0.60 5.12 5.26 
NAPS_2_20170711 _ 15 Near-bottom Gizzard Shads PYS 1 0.74 0.80 0.60 7.89 7.98 

2 0.74 0.70 0.61 8.29 8.40 
Herrings and Shad PYS 1 0.43 0.40 0.43 5.00 5.08 

2 0.67 0.40 0.63 7.45 7.52 
3 0.87 0.60 0.72 8.14 8.29 
4 0.74 0.50 0.54 6.84 6.92 
5 0.77 0.50 0.68 8.39 8.50 

NAPS_2_20170711 _20 Mid-depth Gizzard Shads PYS 5 2.04 1.50 1.20 15.31 16.56 
Near-bottom Gizzard Shad PYS 1 3.47 2.60 3.10 18.65 19.63 

Channel Catfish PYS 1 3.05 3.00 2.88 14.72 17.00 
2 2.84 2.50 2.55 13.58 16.10 

Threadfin Shad PYS 3 2.24 1.50 2.20 15.94 17.72 
4 2.55 1.50 2.59 16.69 18.39 
5 2.53 1.70 2.61 17.16 18.74 

NAPS_2_20170712_03 Mid-depth Common Sunfishes PYS 2 1.36 1.00 1.32 8.11 8.78 
Gizzard Shad Juv 1 4.00 3.00 5.00 24.00 29.00 
Gizzard Shads PYS 3 1.52 1.50 1.49 13.36 13.95 

4 1.25 1.30 1.26 13.06 13.68 
Threadfin Shad PYS 1 2.87 2.00 2.27 16.36 17.46 

2 1.74 1.50 1.42 14.62 15.33 
Near-bottom Common Sunfishes PYS 3 0.89 0.80 0.86 6.63 6.93 

4 1.53 1.00 1.33 8.28 9.56 
5 3.13 2.40 2.84 11 .55 12.69 

NAPS_2_20170725_09 Mid-depth Common Sunfishes PYS 3 0.70 0.60 0.54 4.46 4.62 
Herrings and Shad PYS 2 0.37 0.50 0.35 5.13 5.25 

NAPS_2_20170725_ 14 Mid-depth Gizzard Shads PYS 5 1.83 1.50 1.59 15.46 16.64 
Herrings and Shad PYS 1 0.66 0.50 0.57 6.78 6.93 

Near-bottom Gizzard Shads PYS 1 2.10 1.00 1.81 14.45 15.77 
Near-surface Common Sunfishes PYS 5 0.66 0.50 0.63 4.54 4.71 

Gizzard Shads PYS 4 1.75 1.10 1.75 14.33 15.34 
NAPS_2_20170725_21 Mid-depth Gizzard Shads PYS 3 2.13 1.10 1.47 14.52 15.38 

Threadfin Shad PYS 3 2.57 1.50 2.02 16.40 17.92 
Juv 1 4.00 3.00 5.00 23.00 26.00 

Near-bottom Common Sunfishes PYS 4 2.58 1.50 2.71 10.80 12.11 
Threadfin Shad PYS 4 2.76 2.20 2.46 17.56 16.72 

5 2.65 2.40 2.46 16.62 17.31 
Herrings and Shad PYS 3 0.76 0.40 0.75 8.83 9.06 
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Append ix C: Morphometric Data 

Head Head Body Body 
Notochord 

Total Maximum Minimum Egg 
SamplelD Stratum Taxon Lile Stage Organism ID Capsule Capsule Depth Width 

Length (mm) 
Lengh Egg Diameter Diameter 

Deeth (mm) Width(mm) (mm) (mm} (mm} (mm} {mm) 
NAPS_2_20170726_03 Mid-depth Gizzard Shads PYS 2 1.54 1.20 1.44 15.89 17.64 

Threadfin Shad PYS 2 2.85 1.50 2.54 17.26 18.43 
Near-bottom Common Sunfishes PYS 1 2.51 1.50 2.75 10.53 11 .96 

2 2.53 1.50 2.32 9.85 10.93 
Channel Catfish PYS 1 2.81 3.00 2.51 13.83 15.31 

Near-surface Threadfin Shad PYS 1 2.98 1.70 3.21 18.26 19.44 
NAPS_2_20170808_21 Near-bottom Common Sunfishes PYS 1 3.29 2.20 3.91 14.12 15.86 

2 2.95 1.80 2.70 11 .72 12.56 
Channel Catfish PYS 1 2.93 2.50 2.76 13.79 16.01 
Gizzard Shads PYS 1 1.78 1.00 1.39 14.02 14.91 

NAPS_2_20170809_03 Near-bottom Common Sunfishes PYS 3 2.20 1.30 2.11 9.74 10.46 
4 3.37 2.00 3.01 12.39 13.38 

NAPS_2_20170822_ 15 Near-surface Bluegill Juv 1 20.00 13.00 29.00 60.00 75.00 
NAPS_2_20170822_21 Near-bottom Common Sunfishes PYS 2 3.21 1.90 3.52 14.15 15.77 

3 2.34 1.20 2.29 10.87 11 .80 
NAPS 2 20170823 03 Near-bottom Common Sunfishes PYS 1 3.39 2.00 3.57 14.18 15.97 
NAPS=2=20170905= 14 Near-bottom Common Sunfishes PYS 1 2.54 1.30 2.89 11.26 12.17 
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Appendix D: Water Qual ity Data 

Table D. Water Quality Data by Sample 

SampleDate Sample ID Period Stratum DO(mg/L) pH Salinity (ppt) 
Specific Conductivity Water Temperature 

(uS/cm) ("C) 

4/20/2016 NAPS_2_20160420_ 15 Start Near-surface 9.2 7.3 0.0 75.0 18.5 
Mid-depth 9.3 7.6 0.0 75 .0 17.8 

Near-bottom 9.6 7.8 0.0 75 .0 16.4 
End Near-surface 9.8 7.7 0.0 75 .0 18.1 

Mid-depth 10.1 7.5 0.0 75.0 15.9 
Near-bottom 9.3 7.4 0.0 74.0 15.1 

NAPS_2_20160420_21 Start Near-surface 9.5 8.3 0.0 72 .0 18.4 
Mid-depth 9.0 8.1 0.0 73.0 17.6 

Near-bottom 9.6 7.9 0.0 72.0 15.1 
End Near-surtace 9.2 8.0 0.0 72.0 18.1 

Mid-depth 9.2 7.8 0.0 72.0 17.3 
Near-bottom 9.3 7.7 0.0 72.0 14.6 

4/21/2016 NAPS_2_20160421 _09 Start Near-surface 8.6 7.7 0.0 76.0 17.3 
Mid-depth 9.1 7.4 0.0 75.0 17.3 

Near-bottom 8.9 7.3 0.0 75.0 17.2 
End Near-surface 8.8 7.6 0.0 76.0 17.6 

Mid-depth 9.3 7.2 0.0 77.0 17.4 
Near-bottom 9.0 7.2 0.0 75.0 16.5 

NAPS_2_20160421 _03 Start Near-surface 9.4 7.9 0.0 74 .0 17.7 
Mid-depth 9.4 7.9 0.0 73.0 17.5 

Near-bottom 9.7 7.8 0.0 73.0 15.5 
End Near-surface 8.8 7.7 0.0 72.0 17.5 

Mid-depth 9.4 7.7 0.0 72.0 16.9 
Near-bottom 8.9 7.7 0.0 74.0 15.4 

4/26/2016 NAPS_2_20160426_09 Start Near-surface 8.5 7.5 0.0 74.0 18.8 
Mid-depth 8.8 7.2 0.0 74.0 18.6 

Near-bottom 8.4 7.3 0.0 74.0 18.3 
Near-surface - NAPS Intake 8.4 7.3 0.0 75.0 18.7 

Mid-depth - NAPS Intake 8.3 7.2 0.0 75.0 18.4 
Near-bottom - NAPS Intake 8.0 7.2 0.0 75.0 18.2 

End Near-surface 6.6 7.5 0.0 74.0 19.3 
Mid-depth 5.8 7.4 0.0 74.0 19.0 

Near-bottom 6.1 7.4 0.0 74.0 18.7 
Near-surface - NAPS Intake 8.4 7.6 0.0 75.0 19.1 

Mid-depth - NAPS Intake 8.5 7.5 0.0 74 .0 18.4 
Near-bottom - NAPS Intake 7.8 7.4 0.0 75 .0 18.0 

NAPS_2_20160426_ 14 Start Near-surface 8.8 7.5 0.0 74.0 19.5 
Mid-depth 8.7 7.4 0.0 74.0 19.3 

Near-bottom 8.1 7.5 0.0 74 .0 18.2 
Near-surface - NAPS Intake 8.3 7.4 0.0 75 .0 18.6 

Mid-depth - NAPS Intake 8.3 7.4 0.0 75 .0 18.8 
Near-bottom - NAPS Intake 8.1 7.3 0.0 75 .0 18.4 

End Near-surface 8.5 7.5 0.0 74 .0 19.6 
Mid-depth 8.3 7.4 0.0 74 .0 19.2 

Near-bottom 8.1 7.5 0.0 74.0 18.2 
Near-surface - NAPS Intake 8.4 7.6 0.0 73 .0 19.2 

Mid-depth - NAPS Intake 8.5 7.4 0.0 73.0 18.7 
Near-bottom - NAPS Intake 8.3 7.4 0.0 73.0 18.4 

NAPS_2_20160426_21 Start Near-surface 8.4 7.2 0.0 70.0 19.8 
Mid-depth 8.7 7.0 0.0 70.0 19.7 

Near-bottom 8.8 7.3 0.0 70.0 17.6 
Near-surface - NAPS Intake 9.0 7.8 0.0 69.0 19.5 

Mid-depth - NAPS Intake 8.7 7.4 0.0 69.0 18.6 
Near-bottom - NAPS Intake 8.7 7.2 0.0 69.0 18.1 

End Near-surface 8.8 7.5 00 71 .0 19.9 
Mid-depth 8.6 7.0 0.0 69.0 19.3 

Near-bottom 8.7 7.3 0.0 71.0 18.2 
Near-surface - NAPS Intake 8.8 7.3 0.0 69.0 19.7 

Mid-depth - NAPS Intake 8.7 7.3 0.0 70 .0 19.4 
Near-bottom - NAPS Intake 8.6 7.3 0.0 70 .0 17.9 

4/27/2016 NAPS_2_20160427 _03 Start Near-surface 8.6 7.1 0.0 70.0 19.7 
Mid-depth 8.7 7.2 0.0 70.0 19.3 

Near-bottom 8.9 7.4 0.0 70.0 18.4 
Near-surface - NAPS Intake 8.3 7.5 0.0 70.0 19.7 

Mid-depth - NAPS Intake 8.8 7.5 0.0 70.0 19.3 
Near-bottom - NAPS Intake 8.6 7.5 0.0 70.0 18.4 

End Near-surface 8.9 7.2 0.0 70.0 19.7 
Mid-depth 8.4 7.2 0.0 70.0 19.5 

Near-bottom 8.7 7.4 0.0 70.0 18.1 
Near-surface - NAPS Intake 8.4 7.3 0.0 70.0 19.6 

Mid-depth - NAPS Intake 8.7 7.3 00 70.0 19.2 
Near-bottom - NAPS Intake 8.7 7.3 0.0 70.0 18.0 

5/10/2016 NAPS_2_20160510_09 Start Near-surface 8.4 8.2 0.0 74 .0 19.3 
Mid-depth 8.0 8.0 00 76.0 19.3 

Near-bottom 7.8 8.0 0.0 76.0 18.8 
Near-surface - NAPS Intake 8.5 8.8 0.0 75.0 19.2 

Mid-depth - NAPS Intake 8.3 8.6 00 77.0 19.2 
Near-bottom - NAPS Intake 8.2 8.3 0.0 75.0 19.0 

End Near-surface 8.1 7.8 0.0 78.0 19.4 
Mid-depth 7.9 7.7 0.0 73.0 19.4 

Near-bottom 8.1 7.7 0.0 730 18.9 
Near-surface - NAPS Intake 8.6 8.1 0.0 75 .0 19.3 

Mid-depth - NAPS Intake 8.3 7.8 0.0 75.0 19.3 
Near-bottom - NAPS Intake 8.4 7.7 0.0 74 .0 19.1 
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Append ix D: Water Quality Data 

SampleDate Sample ID Period Stratum DO (mg/L) pH Salinity (ppt) 
Specific Conductivity Water Temperature 

(uS/cm) (°C) 

NAPS_2_2016051 O_ 15 Start Near-surface 9.3 7.3 0.0 74 .0 19.6 
Mid-depth 9.0 7.2 0.0 73.0 19.4 

Near-bottom 8.8 7.0 0.0 72.0 18.6 
Near-surface - NAPS Intake 8.9 7.1 0.0 73.0 19.5 

Mid-depth - NAPS Intake 8.9 7.1 0.0 73.0 19.5 
Near-bottom - NAPS Intake 8.8 7.0 0.0 72.0 18.9 

End Near-surface 9.3 7.2 0.0 73.0 19.6 
Mid-depth 9.1 7.2 0.0 73.0 19.6 

Near-bottom 8.9 7.1 0.0 72.0 18.7 
Near-surface - NAPS Intake 8.9 7.2 0.0 73.0 19.5 

Mid-depth - NAPS Intake 8.9 7.2 00 73.0 19.5 
Near-bottom - NAPS Intake 8.7 7.0 0.0 73.0 19.0 

NAPS_2_20160510_21 Start Near-surface 9.1 7.2 0.0 73.0 19.6 
Mid-depth 9.0 7.1 0.0 73.0 19.3 

Near-bottom 8.8 7.2 0.0 73.0 18.7 
Near-surface - NAPS Intake 8.8 7.4 0.0 72.0 19.5 

Mid-depth - NAPS Intake 8.7 7.2 0.0 73.0 19.5 
Near-bottom - NAPS Intake 8.8 7.1 0.0 73.0 19.4 

End Near-surlace 9.1 7.2 0.0 68.0 19.5 
Mid-depth 9.0 7.1 0.0 73.0 19.4 

Near-bottom 8.9 7.1 0.0 72.0 18.7 
Near-surface - NAPS Intake 8.8 7.2 0.0 73.0 19.4 

Mid-depth - NAPS Intake 8.7 7.1 0.0 73.0 19.4 
Near-bottom - NAPS Intake 8.7 7.1 0.0 73.0 19.4 

5/11/2016 NAPS_2_20160511 _03 Start Near-surtace 9.1 7.3 0.0 73.0 19.4 
Mid-depth 8.8 7.2 0.0 73.0 19.4 

Near-bottom 8.9 7.2 0.0 73.0 19.0 
Near-surface - NAPS Intake 8.6 7.4 0.0 73.0 19.3 

Mid-depth - NAPS Intake 8.6 7.2 0.0 73.0 19.4 
Near-bottom - NAPS Intake 8.7 7.1 0.0 73.0 19.2 

End Near-surface 9.1 7.2 0.0 73.0 19.4 
Mid-depth 8.9 7.1 0.0 73.0 19.0 

Near-bottom 8.9 7.2 0.0 73.0 19.0 
Near-surface - NAPS Intake 8.6 7.3 0.0 73.0 19.4 

Mid-depth - NAPS Intake 8.6 7.1 0.0 73.0 19.4 
Near-bottom - NAPS Intake 8.6 7.1 0.0 73.0 19.3 

5/24/2016 NAPS_2_20160524_09 Start Near-surface 8.9 6.7 0.0 72.0 20.4 
Mid-depth 8.4 6.6 0.0 72.0 19.6 

Near-bottom 8.2 6.5 0.0 72 .0 18.9 
End Near-surface 8.7 6.5 0.0 71 .0 20.7 

Mid-depth 7.7 6.5 0.0 71 .0 19.7 
Near-bottom 7.6 6.4 0.0 71 .0 19.0 

NAPS_2_20160524_ 15 Start Near-surface 8.4 6.3 0.0 72.0 22.1 
Mid-depth 8.8 6.5 0.0 71 .0 20 .6 

Near-bottom 8.5 6.4 0.0 71 .0 19.2 
End Near-surface 8.0 6.5 0.0 72 .0 22 .0 

Mid-depth 8.3 6.5 0.0 71 .0 20.5 
Near-bottom 8.1 6.5 0.0 71 .0 19.1 

NAPS_2_20160524_20 Start Near-surface 7.5 7.6 0.0 71 .0 21 .8 
Mid-depth 7.0 7.4 0.0 71 .0 20.9 

Near-bottom 6.8 7.5 0.0 72 .0 18.9 
End Near-surface 7.6 7.7 0.0 71 .0 21 .6 

Mid-depth 6.8 7.4 0.0 72.0 20.6 
Near-bottom 6.6 7.5 0.0 72.0 19.2 

5/25/2016 NAPS_2_20160525_03 Start Near-surface 7.6 7.6 0.0 72.0 20.9 
Mid-depth 7.3 7.5 0.0 72.0 20.5 

Near-bottom 7.2 7.5 0.0 72.0 19.7 
End Near-surface 7.5 7.6 0.0 71 .0 20.9 

Mid-depth 7.2 7.5 0.0 71.0 20.4 
Near-bottom 6.8 7.5 0.0 71 .0 19.2 

6/14/2016 NAPS_2_20160614_ 10 Start Near-surface 7.6 7.6 0.0 72.0 26 .2 
Mid-depth 7.9 7.5 0.0 72.0 26.2 

Near-bottom 7.4 7.5 0.0 73.0 26.2 
Near-surface - NAPS Intake 7.5 7.5 0.0 73.0 26.3 

Mid-depth - NAPS Intake 7.6 7.5 0.0 73.0 26.1 
Near-bottom - NAPS Intake 7.4 7.4 0.0 72.0 26.1 

End Near-surface 7.5 7.6 0.0 72.0 26.6 
Mid-depth 7.1 7.6 0.0 73.0 26.4 

Near-bottom 7.2 7.5 0.0 73.0 26.2 
NAPS_2_20160614_ 15 Start Near-surface 7.0 7.7 0.0 73.0 27.2 

Mid-depth 7.7 7.4 0.0 73.0 26 .6 
Near-bottom 7.0 7.1 0.0 73.0 25 .9 

End Near-surface 7.5 7.7 0.0 73.0 27.6 
Mid-depth 7.4 7.6 0.0 73.0 27.2 

Near-bottom 6.6 7.2 0.0 72.0 26.1 
NAPS_2_20160614_21 Start Near-surface 7.3 7.8 0.0 74 .0 27.1 

Mid-depth 7.2 7.5 0.0 74 .0 27.1 
Near-bottom 6.4 7.4 0.0 74.0 25.8 

End Near-surface 7.3 7.7 0.0 74 .0 27.0 
Mid-depth 7.2 7.6 0.0 74 .0 27.0 

Near-bottom 6.3 7.4 0.0 74.0 25.8 
6/15/2016 NAPS_2_20160615_03 Start Near-surface 7.0 7.4 0.0 74.0 26.5 

Mid-depth 6.9 7.3 0.0 74.0 26.3 
Near-bottom 6.4 7.2 0.0 74.0 26.0 

End Near-surface 7.1 7.4 0.0 74.0 26.3 
Mid-depth 6.8 7.3 0.0 74.0 26.2 
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Appendix D: Water Quality Data 

SampleDate Sample ID Period Stratum DO (mg/L) pH Salinity (ppt) 
Specific Conductivity Water Temperature 

(uS/cm) (•CJ 

Near-bottom 6.2 7.3 00 74.0 25.9 
6/28/2016 NAPS_2_20160628_09 Start Near-surface 6.8 7.7 0.0 73.0 27 .8 

Mid-depth 6.6 7.2 0.0 73.0 27.6 
Near-bottom 6.3 7.3 0.0 72.0 26.9 

End Near-surface 7.1 7.4 00 73.0 28.0 
Mid-depth 6.7 6.4 0.0 73.0 27.6 

Near-bottom 6.5 6.4 0.0 73.0 27.0 
NAPS_2_20160628_ 15 Start Near-surface 7.4 6.8 0.0 72 .0 29 .5 

Mid-depth 6.9 6.5 0.0 72 .0 27.9 
Near-bottom 6.5 6.5 0.0 73.0 27.5 

End Near-suriace 7.2 6.8 0.0 73.0 28.4 
Mid-depth 6.8 6.6 0.0 73.0 28.0 

Near-bottom 6.5 6.6 0.0 73.0 27.7 
NAPS_2_20160628_21 Start Near-surface 7.7 7.6 0.0 72.0 28.0 

Mid-depth 7.5 7.4 0.0 73.0 27.7 
Near-bottom 6.9 7.2 0.0 72.0 26.9 

End Near-surface 8.5 7.7 0.0 72 .0 28.1 
Mid-depth 7.1 7.5 0.0 72.0 27.8 

Near-bottom 7. 1 7.3 0.0 72.0 27.3 
6/29/2016 NAPS_2_20160629_02 Start Near-suriace 8.3 7.6 0.0 72 .0 28.0 

Mid-depth 7.6 7.5 0.0 71 .0 27.9 
Near-bottom 7.7 7.4 0.0 72.0 27.6 

End Near-surface 7.8 7.6 0.0 72.0 27.8 
Mid-depth 6.7 7.5 0.0 72.0 27.9 

Near-bottom 6.7 7.2 0.0 72.0 26.9 
7/12/2016 NAPS_2_20160712_09 Start Near-surface 6.7 7.5 0.0 71 .0 29.9 

Mid-depth 5.9 7.4 0.0 71 .0 29.9 
Near-bottom 5.9 7.3 0.0 71 .0 29.4 

Near-surface - NAPS Intake 6.7 7.5 0.0 69.0 29.9 
Mid-depth - NAPS Intake 6.0 7.3 0.0 70.0 29.8 

Near-bottom - NAPS Intake 5.9 7.1 0.0 70.0 29.1 
End Near-surface 6.9 7.3 0.0 71 .0 30.1 

Mid-depth 6.2 7.3 0.0 71 .0 30.0 
Near-bottom 5.9 6.8 0.0 71 .0 29.4 

NAPS_2_20160712_15 Start Near-surface 7. 0 7.9 0.0 71 .0 30.7 
Mid-depth 6.3 7.2 0.0 71 .0 29.8 

Near-bottom 5.6 7.2 0.0 70.0 29.3 
End Near-surface 7.4 7.8 0.0 71 .0 30.8 

Mid-depth 6.3 6.9 0.0 71 .0 30.0 
Near-bottom 6.0 6.7 0.0 71 .0 29.6 

NAPS_2_20160712_21 Start Near-surface 6.8 7.6 0.0 71 .0 30.2 
Mid-depth 6.8 7.4 0.0 71 .0 30.0 

Near-bottom 6.4 7.2 0.0 70.0 29.7 
End Near-surface 6.4 7.5 0.0 71 .0 30.1 

Mid-depth 6.7 7.5 0.0 70.0 30.0 
Near-bottom 6.2 7.4 0.0 71.0 29.9 

7/13/2016 NAPS_2_20160713_03 Start Near-surface 5.9 7.5 0.0 71.0 29.8 
Mid-depth 6.3 7.3 0.0 71.0 29.9 

Near-bottom 6.2 7.3 0.0 71.0 29.8 
End Near-surlace 5.8 7.4 0.0 71.0 29.8 

Mid-depth 5.9 7.3 0.0 71.0 29.8 
Near-bottom 5.7 7.3 0.0 70.0 29.7 

7/26/2016 NAPS_2_20160726_ 10 Start Near-surface 6.4 7.7 0.0 71.0 32.7 
Mid-depth 6.0 7.4 0.0 71.0 32 .1 

Near-bottom 5.2 7.1 0.0 70 .0 30.7 
End Near-surface 5.8 6.7 0.0 71.0 33.4 

Mid-depth 5.5 7.2 0.0 70.0 32.5 
Near-bottom 4.2 6.0 0.0 69.0 30.1 

NAPS_2_20160726_ 14 Start Near-surface 6.6 7.1 0.0 71.0 34 .3 
Mid-depth 6.8 7.2 0.0 71.0 32.4 

Near-bottom 5.8 6.2 0.0 71.0 30.7 
End Near-surface 7.0 7.9 0.0 71.0 34.6 

Mid-depth 5.7 7.2 0.0 71 .0 32.3 
Near-bottom 5.3 7.0 0.0 71 .0 31 .0 

NAPS_2_20160726_21 Start Near-surface 6.3 7.8 0.0 70.0 32.8 
Mid-depth 6.0 7.7 0.0 70.0 32.5 

Near-bottom 5.9 7.7 0.0 70.0 32.3 
End Near-surface 6.4 7.8 0.0 70.0 32.6 

Mid-depth 5.9 7.6 0.0 71 .0 32.4 
Near-bottom 5.7 7.6 0.0 71 .0 32.3 

7/27/2016 NAPS_2_20160727 _03 Start Near-surface 6.4 7.7 0.0 70.0 32.4 
Mid-depth 5.8 7.5 0.0 70.0 32.3 

Near-bottom 4.9 7.2 0.0 71 .0 31.2 
End Near-surface 6.3 7.7 0.0 70.0 32.2 

Mid-depth 5.7 7.6 00 70.0 32.2 
Near-bottom 5.0 7.2 0.0 70.0 31 .3 

8/9/2016 NAPS_2_20160809_09 Start Near-surface 5.9 7.3 0.0 72 .0 29.5 
Mid-depth 5.7 7.1 0.0 72.0 29.5 

Near-bottom 5.3 7.2 0.0 72.0 29.5 
Near-surface - NAPS Intake 4.6 7.1 0.0 72.0 29.5 

Mid-depth - NAPS Intake 5.0 6.9 0.0 72.0 29.5 
Near-bottom - NAPS Intake 5.2 6.8 0.0 72.0 29.5 

End Near-surface 5.9 7.1 0.0 72.0 29.5 
Mid-depth 5.6 7.0 0.0 72.0 29.5 

Near-bottom 5.5 7.0 0.0 72.0 29 .5 
NAPS_2_20160809_ 15 Start Near-surface 6.1 7.3 0.0 72.0 29.5 
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SampleDate Sample ID Period Stratum DO (mg/L) pH Salinity (ppt) 
Specific Conductivity Water Temperature 

(uS/cm) (•C) 

Mid-depth 6.0 7.0 0.0 72.0 29.5 
Near-bottom 5.6 7.1 0.0 77.0 29.5 

Near-surface - NAPS Intake 4.7 6.9 0.0 72.0 29.5 
Mid-depth - NAPS Intake 4.6 6.8 0.0 72.0 29.5 

Near-bottom - NAPS Intake 5.3 6.7 0.0 72.0 29.5 
End Near-surface 5.9 7.1 0.0 72.0 29.6 

Mid-depth 5.6 7.0 0.0 72.0 29.5 
Near-bottom 5.1 7.0 0.0 72.0 29.6 

NAPS_2_20160809_20 Start Near-surface 5.7 7.0 0.0 72.0 29.6 
Mid-depth 5.5 7.0 0.0 71 .0 29.6 

Near-bottom 5.1 7.0 0.0 71 .0 29.5 
Near-surface - NAPS Intake 5.3 7.0 0.0 72.0 29.5 

Mid-depth - NAPS Intake 5.2 6.9 0.0 72.0 29.5 
Near-bottom - NAPS Intake 5.3 6.8 0.0 72.0 29.4 

End Near-surface 6.0 7.0 0.0 71 .0 29.5 
Mid-depth 5.7 7.0 0.0 72.0 29.5 

Near-bottom 5.1 7.0 0.0 72.0 29.5 
8110/2016 NAPS_2_20160810_03 Start Near-surface 6.2 7.1 0.0 71 .0 29.4 

Mid-depth 5.7 7.1 0.0 72.0 29.4 
Near-bottom 5.3 7.0 0.0 71.0 29.4 

End Near-surface 5.5 7.0 0.0 71.0 29.4 
Mid-depth 5.5 7.0 0.0 71.0 29.4 

Near-bottom 5.4 6.9 0.0 71 .0 29.4 
8/2312016 NAPS_2_20160823_09 Start Near-surface 6.3 7.3 0.0 73.0 30.6 

Mid-depth 5.7 7.2 0.0 73.0 30.6 
Near-bottom 5.8 7.3 0.0 73.0 30.6 

End Near-surface 6.6 7.2 0.0 71.0 30.8 
Mid-depth 5.8 6.9 0.0 71.0 30.6 

Near-bottom 5.9 7.0 0.0 71 .0 30.6 
NAPS_2_20160823_15 Start Near-surface 6.3 7.5 0.0 71.0 30.9 

Mid-depth 6.1 7.3 0.0 72.0 30.7 
Near-bottom 4.8 7.2 0.0 71.0 30.4 

End Near-surface 6.5 7.6 0.0 71 .0 31 .1 
Mid-depth 5.6 7.3 0.0 71 .0 30.6 

Near-bottom 4.9 7.1 0.0 71 .0 30.4 
NAPS_2_20160823_20 Start Near-surface 6.9 7.6 0.1 73.0 30.8 

Mid-depth 6.4 7.3 0.1 74 .0 30.7 
Near-bottom 5.8 7.2 0.1 73.0 30.3 

End Near-surface 7.2 7.3 0.1 73.0 30.7 
Mid-depth 6.2 7.2 0.1 73.0 30 .6 

Near-bottom 5.7 7.2 0.1 77.0 30.4 
8/24/2016 NAPS_2_20160824_03 Start Near-surface 6.6 7.3 0.1 73.0 30.4 

Mid-depth 6.1 7.1 0.1 73.0 30.4 
Near-bottom 5.4 7.1 0.1 73.0 30.3 

End Near-surface 6.9 7.2 0.1 73.0 30.3 
Mid-depth 5.8 7.1 0.1 73.0 30.3 

Near-bottom 5.4 7.1 0.1 74 .0 30.2 
9/1312016 NAPS_2_20160913_09 Start Near-surface 6.8 7.6 0.0 70.0 28.8 

Mid-depth 6.5 7.4 0.0 70.0 28.7 
Near-bottom 6.0 7.4 0.0 71 .0 28.7 

Near-surface - NAPS Intake 6.7 7.2 0.0 71.0 28.7 
Mid-depth - NAPS Intake 6.6 7.1 0.0 70.0 28.7 

Near-bottom - NAPS Intake 6.6 7.0 0.0 71.0 28.7 
End Near-surtace 7.1 7.1 0.0 71.0 28.9 

Mid-depth 6.3 7.0 0.0 71.0 28.8 
Near-bottom 6.2 7.0 0.0 71.0 28.7 

NAPS_2_20160913_15 Start Near-surface 6.9 6.6 0.0 71.0 29.5 
Mid-depth 6.3 6.6 0.0 71.0 28.8 

Near-bottom 5.6 6.7 0.0 71.0 28.8 
End Near-surface 7.3 6.8 0.0 72.0 29.4 

Mid-depth 6.3 6.6 0.0 71.0 28.7 
Near-bottom 5.9 6.7 0.0 71 .0 28.7 

NAPS_2_20160913_21 Start Near-surface 6.7 7.5 0.0 70.0 29.0 
Mid-depth 5.8 7.3 0.0 70.0 28.8 

Near-bottom 6.4 7.3 0.0 70.0 28.6 
End Near-surface 7.0 7.4 0.0 70.0 28.9 

Mid-depth 6.3 7.3 0.0 70.0 28.8 
Near-bottom 5.7 7.3 0.0 70.0 28.7 

9114/2016 NAPS_2_20160914_03 Start Near-surface 6.6 7.4 0.0 70.0 28.7 
Mid-depth 6.0 7.2 0.0 70.0 28.7 

Near-bottom 6.0 7.3 0.0 70.0 28.6 
End Near-surtace 6.6 7.3 0.0 70.0 28.6 

Mid-depth 6.1 7.2 0.0 70.0 28.6 
Near-bottom 6.0 7.2 0.0 70.0 28.6 

3/1612017 NAPS_2_20170316_ 10 Start Near-surface 10.6 7.6 0.0 67.0 10.5 
Mid-depth 10.8 7.5 0.0 68.0 10.5 

Near-bottom 10.0 7.5 0.0 67.0 10.4 
Near-surface - NAPS Intake 10.5 7.6 0.0 67.0 10.5 

Mid-depth - NAPS Intake 10.5 7.5 0.0 69.0 10.5 
Near-bottom - NAPS Intake 10.4 7.5 0.0 67.0 10.4 

End Near-surface 11 .5 7.4 0.0 68.0 10.6 
Mid-depth 10.6 7.5 0.0 68.0 10.6 

Near-bottom 10.5 7.5 0.0 68.0 10.4 
NAPS_2_20170316_ 15 Start Near-surface 11 .0 7.6 0.0 67.0 10.8 

Mid-depth 11 .0 7.4 0.0 67.0 10.8 
Near-bottom 10.5 7.5 0.0 67.0 10.5 
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Specific Conductivity Water Temperature 

(uS/cm) ("C) 

End Near-surface 10.9 7.5 0.0 68.0 10.8 
Mid-depth 10.3 7.4 0.0 68.0 10.7 

Near-bottom 10.2 7.4 0.0 68.0 10.6 
NAPS_2_20170316_21 Start Near-surface 11 .0 7.6 0.0 67 .0 10.4 

Mid-depth 10.5 7.5 0.0 67 .0 10.5 
Near-bottom 10.1 7.5 0.0 67.0 10.5 

End Near-surface 10.6 7.5 0.0 67 .0 10.4 
Mid-depth 10.5 7.5 0.0 67 .0 10.4 

Near-bottom 10.0 7.5 0.0 67 .0 10.4 
3117/2017 NAPS_2_20170317_03 Start Near-surface 10.8 7.4 0.0 67 .0 10.3 

Mid-depth 10.5 7.3 0.0 67.0 10.3 
Near-bottom 10.5 7.4 0.0 68.0 10.3 

End Near-surface 11 .0 7.5 0.0 67 .0 10.2 
Mid-depth 10.8 7.5 0.0 68.0 10.3 

Near-bottom 10.5 7.5 0.0 67.0 10.3 
3/28/2017 NAPS_2_20170328_09 Start Near-surface 10.0 7.2 0.0 69.0 14.4 

Mid-depth 9.6 7.2 0.0 68 .0 14.3 
Near-bottom 10.0 7.1 0.0 66.0 11 .3 

End Near-surface 10.3 7.6 0.0 69.0 14.5 
Mid-depth 9.5 7.5 0.0 66.0 14.5 

Near-bottom 10.0 7.4 0.0 66.0 12.2 
NAPS_2_20170328_ 14 Start Near-surface 10.3 7.6 0.0 69.0 15.1 

Mid-depth 10.2 7.5 0.0 69 .0 14.7 
Near-bottom 9.5 7.4 0.0 69.0 13.0 

End Near-surface 10.2 7.6 0.0 69.0 16.1 
Mid-depth 9.9 7.4 0.0 69.0 15.1 

Near-bottom 10.1 7.4 0.0 68.0 12.2 
NAPS_2_20170328_21 Start Near-surface 9.5 7.7 0.0 69.0 15.5 

Mid-depth 9.7 7.5 0.0 71.0 15.2 
Near-bottom 9.7 7.6 0.0 70.0 13.5 

End Near-surface 10.1 7.6 0.0 69.0 15.5 
Mid-depth 9.4 7.5 0.0 70.0 15.3 

Near-bottom 10.2 7.5 0.0 70.0 12.4 
3/29/2017 NAPS_2_20170329_03 Start Near-surface 9.9 7.5 0.0 68.0 15.4 

Mid-depth 9.7 7.5 0.0 69.0 15.2 
Near-bottom 10.0 7.4 0.0 700 12.5 

End Near-surface 9.9 7.5 0.0 69.0 15.4 
Mid-depth 9.5 7.5 0.0 69.0 15.2 

Near-bottom 10.1 7.4 0.0 69.0 13.2 
4/11 /2017 NAPS_2_20170411 - 10 Start Near-surface 9.0 7.2 0.0 65.0 16.6 

Mid-depth 8.9 7.1 0.0 65.0 16.4 
Near-bottom 8.8 7.2 0.0 65.0 15.8 

Near-surface - NAPS Intake 8.9 6.7 0.0 67.0 16.4 
Mid-depth - NAPS Intake 8.9 6.8 0.0 67.0 16.4 

Near-bottom - NAPS Intake 9.1 6.9 0.0 68.0 15.7 
End Near-surface 9.2 6.9 0.0 65.0 16.8 

Mid-depth 8.9 7.2 0.0 65.0 16.3 
Near-bottom 8.9 7.0 0.0 65.0 16.2 

NAPS_2_20170411 -14 Start Near-surface 8.8 7.4 0.0 65.0 18.5 
Mid-depth 8.8 7.4 0.0 64 .0 16.7 

Near-bottom 8.9 7.4 0.0 65.0 16.2 
End Near-surface 9.1 7.2 0.0 65.0 17.6 

Mid-depth 8.8 7.4 0.0 65.0 16.8 
Near-bottom 8.7 7.2 0.0 65.0 15.7 

NAPS_2_20170411 _21 Start Near-surface 9.0 7.6 0.0 65.0 17.6 
Mid-depth 8.8 7.5 0.0 64.0 16.9 

Near-bottom 8.4 7.6 0.0 64.0 16.3 
End Near-surface 9.1 7.5 0.0 64.0 17.7 

Mid-depth 8.8 7.5 0.0 65.0 16.7 
Near-bottom 9.1 7.5 0.0 63.0 16.0 

4/12/2017 NAPS_2_20170412_03 Start Near-surface 8.9 7.6 0.0 65.0 17.6 
Mid-depth 8.8 7.5 0.0 65.0 17.2 

Near-bottom 9.1 7.4 0.0 65.0 15.4 
End Near-surface 8.8 7.5 0.0 65.0 17.6 

Mid-depth 8.8 7.6 0.0 65.0 17.4 
Near-bottom 8.9 7.5 0.0 65.0 16.1 

4/25/2017 NAPS_2_20170425_ 10 Start Near-surface 9.0 8.0 0.0 70.0 18.5 
Mid-depth 8.9 7.6 0.0 70.0 18.5 

Near-bottom 8.3 7.7 0.0 62 .0 18.5 
End Near-surface 9.3 7.3 0.0 70.0 18.5 

Mid-depth 8.7 7.3 0.0 70.0 18.5 
Near-bottom 8.2 7.3 0.0 70.0 18.5 

NAPS_2_20170425_15 Start Near-surface 8.8 7.4 0.0 70.0 18.6 
Mid-depth 8.6 7.3 0.0 70.0 18.6 

Near-bottom 8.4 7.4 0.0 70.0 18.6 
End Near-surface 8.7 7.3 0.0 70 .0 18.6 

Mid-depth 8.4 7.3 0.0 70.0 18.6 
Near-bottom 8.5 7.3 0.0 70 .0 18.6 

NAPS_2_20170425_21 Start Near-surface 8.6 7.4 0.0 70.0 18.6 
Mid-depth 8.7 7.3 0.0 70.0 18.6 

Near-bottom 8.6 7.3 0.0 70.0 18.6 
End Near-surface 8.7 7.3 0.0 70.0 18.6 

Mid-depth 8.6 7.3 0.0 70.0 18.6 
Near-bottom 8.5 7.3 0.0 70.0 18.5 

4/26/2017 NAPS_2_20170426_03 Start Near-surface 8.9 7.5 0.0 70.0 18.5 
Mid-depth 9.2 7.4 0.0 70.0 18.5 
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Near-bottom 8.3 7.4 0.0 70.0 18.5 
End Near-surface 8.6 7.4 0.0 70.0 18.5 

Mid-depth 8.7 7.3 0.0 70.0 18.5 
Near-bottom 8.7 7.3 0.0 70.0 18.5 

5/16/2017 NAPS_2_20170516_09 Start Near-surface 8.1 7.7 0.0 70.0 20.5 
Mid-depth 7.7 7.5 0.0 70.0 20.3 

Near-bottom 8.0 7.6 0.0 70.0 20.2 
Near-surface - NAPS Intake 7.8 7.4 0.0 70.0 20.5 

Mid-depth - NAPS Intake 7.8 7.3 00 70.0 20.1 
Near-bottom - NAPS Intake 7.5 7.1 0.0 70.0 19.8 

End Near-surface 7.9 7.3 0.0 70.0 20.9 
Mid-depth 7.5 7.2 0.0 70.0 20.6 

Near-bottom 7.7 7.3 0.0 70.0 20.4 
NAPS_2_20170516_ 15 Start Near-surface 8.5 7.2 0.0 70.0 21 .3 

Mid-depth 8.0 6.9 0.0 70.0 20.4 
Near-bottom 8.0 6.9 0.0 70.0 20.2 

End Near-surface 8.5 7.4 0.0 70.0 20.8 
Mid-depth 8.5 7.2 0.0 70.0 20.4 

Near-bottom 8.2 7.3 0.0 70.0 20.0 
NAPS_2_20170516_20 Start Near-surface 8.7 7.6 0.0 70.0 21 .8 

Mid-depth 8.4 7.3 0.0 70.0 20.4 
Near-bottom 7.8 7.4 0.0 70.0 20.0 

End Near-surface 8.8 7.4 0.0 70.0 21 .7 
Mid-depth 8.4 7.2 0.0 70.0 20.4 

Near-bottom 7.7 7.2 0.0 70.0 20.0 
5/17/2017 NAPS_2_20170517_03 Start Near-surface 8.4 7.5 0.0 70.0 21 .5 

Mid-depth 8.0 7.3 0.0 70.0 20.7 
Near-bottom 8.1 7.4 0.0 70.0 20.3 

End Near-surface 8.6 7.5 0.0 70.0 21 .5 
Mid-depth 8.3 7.4 0.0 70.0 20.8 

Near-bottom 7.9 7.5 0.0 70.0 20.3 
5/30/2017 NAPS_2_20170530_09 Start Near-surface 8.0 7.7 0.0 71 .0 23.6 

Mid-<Jepth 7.8 7.4 0.0 71.0 23.6 
Near-bottom 7.6 7.4 0.0 71.0 23.3 

End Near-surface 7.7 7.2 0.0 71 .0 23.6 
Mid-depth 7.5 7.1 0.0 71 .0 23.6 

Near-bottom 7.6 7.1 0.0 71.0 22 .8 
NAPS_2_20170530_ 15 Start Near-surface 8.2 6.7 0.0 71.0 24.2 

Mid-depth 7.7 6.7 0.0 71 .0 23.9 
Near-bottom 7.6 6.7 0.0 71 .0 22 .9 

End Near-surface 7.9 7.1 0.0 71 .0 24.4 
Mid-depth 7.8 7.1 0.0 71.0 23.6 

Near-bottom 7.8 7.1 0.0 71 .0 22 .9 
NAPS_2_20170530_20 Start Near-surface 7.2 6.6 0.0 72.0 24 .2 

Mid-depth 6.8 6.7 0.0 72.0 23.9 
Near-bottom 7.0 6.6 0.0 71 .0 23 .1 

End Near-surface 7.0 7.2 0.0 72.0 24.2 
Mid-depth 6.7 7.1 0.0 71 .0 24 .0 

Near-bottom 6.6 7.1 0.0 71 .0 22 .7 
5131/2017 NAPS_2_20170531 _02 Start Near-surface 7.6 7.4 0.0 72 .0 23.9 

Mid-depth 7.0 7.3 0.0 72 .0 24 .0 
Near-bottom 7. 2 7.3 0.0 71 .0 23.2 

End Near-surface 7.0 7.3 0.0 71 .0 24.0 
Mid-depth 6.8 7.2 0.0 71 .0 24.0 

Near-bottom 7.0 7.2 0.0 71 .0 23.3 
6/13/2017 NAPS_2_20170613_ 10 Start Near-surface 7.3 7.5 0.0 70.0 28.7 

Mid-depth 6.6 7.4 0.0 71.0 27.5 
Near-bottom 6.4 7.3 0.0 70.0 25.1 

Near-surface - NAPS Intake 7.2 7.5 0.0 70.0 28.4 
Mid-depth - NAPS Intake 7.1 7.4 0.0 71 .0 27.4 

Near-bottom - NAPS Intake 6.8 6.7 0.0 70 .0 25.0 
End Near-surface 6.4 7.1 0.0 70.0 29.7 

Mid-depth 6.5 7.2 0.0 70 .0 27 .6 
Near-bottom 6.6 6.6 0.0 70.0 25 .6 

NAPS_2_20170613_ 15 Start Near-surface 6.3 7.2 0.0 71.0 30 .2 
Mid-depth 6.8 7.0 0.0 70.0 27.6 

Near-bottom 6.5 6.6 0.0 70.0 25.6 
End Near-surface 6.3 7.3 0.0 70.0 29.4 

Mid-depth 6.5 7.1 0.0 70.0 27.6 
Near-bottom 6.3 6.7 0.0 70.0 25.1 

NAPS_2_201 70613_20 Start Near-surface 6.3 7.2 0.0 70.0 29.0 
Mid-depth 6.4 7.7 0.0 70.0 27.7 

Near-bottom 6.0 6.6 0.0 70.0 24.9 
End Near-surface 7.1 7.4 0.0 70.0 29.0 

Mid-depth 6.4 7.6 0.0 70.0 27.9 
Near-bottom 6.2 6.7 0.0 70 .0 25.4 

6/14/2017 NAPS_2_20170614_02 Start Near-surface 6.8 7.2 0.0 70 .0 28.6 
Mid-depth 6.6 7.6 0.0 69 .9 28.3 

Near-bottom 6.6 6.9 0.0 69 .3 25.0 
End Near-surface 6.7 7.6 0.0 69.8 28.4 

Mid-depth 6.7 7.5 0.0 69.0 28.0 
Near-bottom 6.0 7.2 0.0 71.0 25.1 

6/27/2017 NAPS_2_20170627 _09 Start Near-surface 7.9 7.4 0.0 73.0 28.1 
Mid-depth 7.7 7.3 0.0 73.0 28.0 

Near-bottom 7.7 7.3 0.0 73.0 28.1 
End Near-surface 8.0 7.4 0.0 73.1 28 .3 
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Mid-depth 7.7 7.3 0.0 73.0 28.2 
Near-bottom 7.7 7.3 0.0 73.0 28.1 

NAPS_2_20170627 _14 Start Near-surface 8.5 7.6 0.0 73.0 28.5 
Mid-depth 8.2 7.5 0.0 73.0 28.5 

Near-bottom 8.0 7.4 0.0 73.0 28.2 
End Near-surface 8.5 7.5 0.0 73.0 28.6 

Mid-depth 7.9 7.5 0.0 73.0 28.4 
Near-bottom 7.9 7.4 0.0 73.0 28 .1 

NAPS_2_20170627 _20 Start Near-suriace 8.1 7.6 0.0 73 .0 28.4 
Mid-depth 8.3 7.3 0.0 73.0 28.2 

Near-bottom 7.8 7.2 0.0 73,0 27 .9 
End Near-surface 8.2 7.5 0.0 73.0 28.3 

Mid-depth 8.3 7.4 0.0 73.0 28.2 
Near-bottom 7.6 7.3 0.0 73.0 28.0 

6/28/2017 NAPS_2_20170628_03 Start Near-surface 7.6 7.4 0.0 73 .0 28.0 
Mid-depth 8.5 7.3 0.0 74 .0 28.1 

Near-bottom 7.7 7.4 0.0 73.0 28.0 
End Near-surface 8.2 7.3 0.0 73.0 27.9 

Mid-depth 7,7 7.3 0.0 73.0 28.0 
Near-bottom 7.8 7.3 0.0 73 .0 28.0 

7/11/2017 NAPS_2_20170711 _09 Start Near-suriace 7.1 7,7 0.0 73.0 29.8 
Mid-depth 7.7 7.5 0.0 73.0 29.7 

Near-bottom 6.7 7.4 0.0 73.0 29.4 
End Near-suriace 8.2 7.7 0.0 73 .0 29.9 

Mid-depth 9.2 7.5 0.0 73.0 29.7 
Near-bottom 7.9 7.5 0.0 73.0 29.5 

Near-suriace - NAPS Intake 8.6 7.7 0.0 73.0 29.8 
Mid-depth - NAPS Intake 8.7 7.5 0.0 73.0 29.6 

Near-bottom - NAPS Intake 8.7 7.5 0.0 73.0 29.6 
NAPS_2_20170711 - 15 Start Near-surface 8.8 7.8 0.0 73.0 30.1 

Mid-depth 9.6 7.6 0.0 73.0 29.8 
Near-bottom 7.4 7.6 0.0 73.0 29.6 

End Near-surface 8.4 7.8 0.0 73.0 30.0 
Mid-depth 8.1 7.5 0.0 73.0 29.7 

Near-bottom 7.7 7.3 0.0 73.0 29.3 
NAPS_2_20170711_20 Start Near-surface 8.5 8.0 0.0 73.0 30.1 

Mid-depth 8.6 7.7 0.0 74 .0 30.0 
Near-bottom 8.9 7.4 0.0 73 .0 29.4 

End Near-surface 8.5 7.9 0.0 74 .0 30.0 
Mid-depth 8.7 7,7 0.0 74 .0 30.0 

Near-bottom 7.7 7.5 0.0 73 .0 29.5 
7/12/2017 NAPS_2_20170712_03 Start Near-surface 7.9 7.8 0.0 73.0 29.9 

Mid-depth 8.4 7.7 0.0 73.0 29.9 
Near-bottom 7.6 7.6 0.0 73.0 29.6 

End Near-suriace 7.7 7,8 0.0 73.0 29.8 
Mid-depth 7,9 7.6 0.0 73.0 29.8 

Near-bottom 7.9 7.6 0.0 73.0 29.7 
7/25/2017 NAPS_2_20170725_09 Start Near-surface 6.0 7.7 0.0 71 .3 30.9 

Mid-depth 5.5 7.4 00 72.0 30.9 
Near-bottom 5.7 7.4 0.0 72.2 30.9 

End Near-surface 5.4 7.6 0.0 72.0 31 .0 
Mid-depth 5.1 7.4 0.0 72.2 30.9 

Near-bottom 5.7 7.4 0.0 72.2 30.8 
NAPS_2_20170725_14 Start Near-surface 6.6 7.9 0.0 72.0 31 .6 

Mid-depth 6.2 7.7 0.0 72.0 31.4 
Near-bottom 5.5 7.5 0.0 72.0 31 .2 

End Near-surface 6.5 8.0 0.0 72.0 31.6 
Mid-depth 6.0 7.9 0.0 72.0 31 .5 

Near-bottom 5.8 7.6 0.0 72.0 31 .3 
NAPS_2_20170725_21 Start Near-surface 7.2 7,9 0.0 72.0 31 .1 

Mid-depth 6.0 7.8 0.0 72.0 31 .1 
Near-bottom 6.6 7.9 0.0 72 .0 31.1 

End Near-surface 6.4 7.9 0.0 71 .0 30.9 
Mid-depth 6.0 7.8 0.0 72.0 31 .0 

Near-bottom 6.6 7.7 0.0 72.0 30.9 
7/26/2017 NAPS_2_20170726_03 Start Near-suriace 6.6 7,7 0.0 72 .0 30.6 

Mid-depth 5.0 7.6 0.0 72.0 30.7 
Near-bottom 6.3 7.5 0.0 72.0 30.7 

End Near-suriace 6.1 7.6 0.0 72.0 30.6 
Mid-depth 5.4 7.4 0.0 72.0 30.6 

Near-bottom 6.1 7.5 0.0 72.0 30.6 
8/8/2017 NAPS_2_20170808_09 Start Near-surface 5.5 7.3 0.0 72.0 28.7 

Mid-depth 5.7 7.3 0.0 72.0 28.7 
Near-bottom 5.8 7.3 0.0 71 .0 28 .8 

Near-suriace - NAPS Intake 5.7 7.3 0.0 72.0 28.7 
Mid-depth - NAPS Intake 5.6 7.2 0.0 70.0 29.4 

Near-bottom - NAPS Intake 5.6 7.2 0.0 70.0 29.2 
End Near-suriace 6.1 7.3 0.0 72.0 28.8 

Mid-depth 6.0 7,3 0.0 72 .0 28.8 
Near-bottom 6.0 7.3 0.0 72.0 28.8 

NAPS_2_20170808_ 15 Start Near-surface 6.1 7.5 0.0 72 .0 29.0 
Mid-depth 6.7 7.3 0.0 72.0 28.9 

Near-bottom 6.7 7.4 0.0 72.0 29.0 
End Near-suriace 6.0 7.5 00 72.0 29.1 

Mid-depth 6.5 7.4 0.0 72.0 29.0 
Near-bottom 5.8 7.4 0.0 72.0 29.0 
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Appendix D: Water Quality Data 

Sample Date Sample ID Period Stratum OO(mg/L) pH Salinity (ppt) 
Specific Conductivity Water Temperature 

(uS/cm) (°C) 

NAPS_2_20170808_21 Start Near-surface 6.1 7.4 0.0 72.0 28.9 
Mid-depth 6.2 7.4 0.0 72.0 28.9 

Near-bottom 6.3 7.3 0.0 72.0 28.7 
End Near-surface 6.9 7.4 0.0 72.0 28.8 

Mid-depth 6.1 7.4 0.0 72.0 28.8 
Near-bottom 5.7 7.2 0.0 72.0 28.6 

8/9/2017 NAPS_2_20170809_03 Start Near-surface 7.0 7.3 0.0 72.0 28.6 
Mid-depth 6.4 7.3 0.0 72.0 28.6 

Near-bottom 6.4 7.4 0.0 72.0 28.6 
End Near-surface 7.0 7.3 0.0 72.0 28.6 

Mid-depth 6.2 7.3 0.0 72.0 28.6 
Near-bottom 6.1 7.3 0.0 72.0 28.6 

8/2212017 NAPS_2_20170822_ 10 Start Near-surface 6.5 6.7 0.0 69.0 30.4 
Mid-depth 6.7 6.8 0.0 70.0 30.3 

Near-bottom 6.5 6.8 0.0 70.0 30.0 
End Near-surface 6.3 7.2 0.0 70.0 30.5 

Mid-depth 6.2 7.1 0.0 70.0 30.3 
Near-bottom 6.3 7.1 0.0 70.0 30.0 

NAPS_2_20170822_ 15 Start Near-surface 6.9 7.2 0.0 69.0 30.5 
Mid-depth 6.4 7.1 0.0 69.0 30.2 

Near-bottom 6.7 7.2 0.0 69.0 30.2 
End Near-surface 7.0 7.1 0.0 69.0 30.4 

Mid-depth 6.5 7.2 0.0 69.0 30.4 
Near-bottom 6.4 7.1 0.0 69.0 30.0 

NAPS_2_20170822_21 Start Near-surface 6.9 7.6 0.0 69.0 30.6 
Mid-depth 7.0 7.4 0.0 69.0 30.6 

Near-bottom 5.8 7.3 0.0 69.0 30.0 
End Near-surface 6.7 7.4 0.0 69.0 30.6 

Mid-depth 6.2 7.3 0.0 69.0 30.5 
Near-bottom 6.0 7.3 0.0 69.0 30.2 

8/23/2017 NAPS_2_20170823_03 Start Near-surface 6.1 7.3 0.0 69.0 30.3 
Mid-depth 6.6 7.2 0.0 69.0 30.4 

Near-bottom 6.2 7.3 0.0 69.0 30.3 
End Near-surface 6.1 7.3 0.0 70.0 30.2 

Mid-depth 6.2 7.2 0.0 70.0 30.3 
Near-bottom 5.7 7.2 0.0 70.0 30.1 

9/5/2017 NAPS_2_20170905_09 Start Near-surface 6.5 7.5 0.0 71.4 26.5 
Mid-depth 6.5 7.2 0.0 71 .7 26.4 

Near-bottom 6.6 7.3 0.0 72.4 26.4 
Near-surface - NAPS Intake 6.7 7.1 0.0 71 .3 26.4 

Mid-depth - NAPS Intake 6.9 6.9 0.0 72 .3 26.3 
Near-bottom - NAPS Intake 6.5 6.9 0.0 72 .2 26.2 

End Near-surface 7.5 7.1 0.0 68.8 26.6 
Mid-depth 6.7 6.8 0.0 68.7 26.6 

Near-bottom 6.5 7.0 0.0 69.1 26.4 
NAPS_2_20170905_ 14 Start Near-surface 7.7 6.9 0.0 69.0 26.7 

Mid-depth 7.3 6.4 0.0 68.0 26.4 
Near-bottom 7.0 6.2 0.0 68.0 26.3 

End Near-surface 7.6 6.9 0.0 69.0 26.6 
Mid-depth 7.4 6.6 0.0 68.0 26.5 

Near-bottom 6.5 6.5 0.0 68.0 26.3 
NAPS_2_20170905_21 Start Near-surface 8.1 7.4 0.0 68.0 26.8 

Mid-depth 7.5 7.3 0.0 68.0 26.8 
Near-bottom 7.2 7.3 0.0 68.0 26.3 

End Near-surface 7.8 7.5 0.0 68.0 26.8 
Mid-depth 6.9 7.3 0.0 68.0 26.8 

Near-bottom 6.8 7.4 0.0 68.0 26.3 
9/6/2017 NAPS_2_20170906_03 Start Near-surface 7.8 7.4 0.0 68.0 26.8 

Mid-depth 7.5 7.3 0.0 68.0 26.8 
Near-bottom 6.9 7.2 0.0 68.0 26.3 

End Near-surface 7.8 7.4 0.0 68.0 26.7 
Mid-depth 7.4 7.3 0.0 68.0 26.7 

Near-bottom 6.7 7.3 0.0 68.0 26.4 
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Enclosure 4 
Attachment 2 

Serial No.: 21-004 
Docket Nos.: 50-338/339 

LETTER FROM J. WILLIAMS TO S. MACKERT. DATED MARCH 12. 2019. 
RE; VPDES PERMIT NO, VA0052451: APPLICATION FOR PERMIT REISSUANCE -

316(B) 40 CFR §122.21 {R){10):{13) 
[without Appendices and Attachmentj 

Virginia Elecbic and Power Company 
(Dominion Energy Virginia) 

North Anna Power Station Units 1 and 2 



Dominion Energy Sefvlces, Inc. 
· 6000 Dormnion Boulevard, Glen Allan;.VA 23060 
Dol)'linlo~~gy.~ · · 

BY tJ.S. MAIL 
. RETURN RECEIPT REQUESTED 

March 12, 2019 

Ms. S1.1$an Mackert 
])epartinent of Erivironmental Quality · 
Northern Regional Office 
,13901 Crown Court 
Woodbridge,. VA 22 l 9~ 

RE: .- D~minion Energy North Ann·a Power Station VP])ES fermit No. VA0052451: 
A~plication for Permit Reissuance-:- 316(b) 40'CFR §~-22.21(r)~l0)-(13)' 

· Dear Ms. Mackert: 

Enclosed are .reports that have been generated for the.North Apna Power Station's water 
inta¼:e structure t◊ satisfy the ~ments qf 40 CFR §122.21 (r)(l.<>)-(1~). By lettey elated 
O~tobet:-5, 20JS, DEQ gnmted an extension of'the ·deadlin~ for ~bniittal 9f this inforinafiori 
.to M"-1"C}.l 15, 20 l 9. This .submittal' compl~tes Dominion .Energy's application for re1Smce 
ofN6rth Arin.a ~ower Statio1f s YPDES permit. · · 

:P_leas_e feeh~ contact Ken. Roll~r. at Kenneth.roiler@dominionenergy.com 0~ at (804) 273-
349.4 should_you have any questio~.about thi~·information. 

_ Sincerely, 

✓~-.1/~-
,ason E. Williams, P.O. · 

, Director,. Environmei;itai Services 

En:cfosur~: . 
N~i:th Anna Power s·tation40.Cf.R.§122.2l(r)(l0)-(13)-Subm.ittal 

' . ' ,, . -
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Docket Nos. 50-338/50-339 
License Nos. NPF-4NPF-7 

U.S. Nuclear Regulatory Commission 
Attention Document Control Desk 
Washington, DC 20555 
RE: North Ann Units 1 and 2 
Docket Nos. 50-338/50-339 
License Nos. NPF-4NPF-7 

NRC Resident Inspector 
North Anna Power Station 
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DRAFT 40 CFR 122.21(r)(10)-(12) Submittals 

Executive Summary- 40 CFR 122.21(r)(10)-(r)(12) Reports 

Virginia Electric and Power Company d/b/a Dominion Energy Virginia (Dominion) owns and 
operates the North Anna Power Station (NAPS), located on Lake Anna, a reservoir in Louisa 
County, Virginia. Wrth two nuclear units (Units 1 and 2) designed to generate collectively 1,892 
megawatts of electric power and withdraw 2,749 million gallons per day (MGD) for non-contact 
cooling purposes, NAPS is subject to compliance with the U.S. Environmental Protection 
Agericy's (EPA) Final ·§316(b) Regulations to Establish Requirements for Cooling Water In.take 
Structures at Existing Facilities (Final §316(b) Rule). NAPS withdraws and discharges non
contact cooling water from Lake Ann~ in accordance with Virginia Pollutant Discharge Elimi.nation 
System (VPDES) Permit Number VA0052451 (VPDES Permit). In accordance with the Final 
§316(b) Rule, Dominion has prepared this document which contains a series of reports to address 
the Final §316(b) Rule information requirements specified in Sections §122.21 (r)(10}-r(12). 

To assist with the development of the §122.21(r) submittals, Dominion enlisted the services of 
several engineering, biological, and economic consulting firms. The §122.21(r)(10) - (r)(12) 
submittals contained in this report were developed by Enercon Services, Inc. (ENERCON), 
Normandeau Associates, Inc. (Normandeau), and NERA Economic Consulting (NERA). For 
these submittals ENERCON authored Sections 2.1 - 2.4 and Section 4, Normandeau authored 
Sections 3.1, 3.3- 3.5~ and Section 3.7, and NERA al!thored Sections 0, 3.2, 3.6, 3.6.4, and 3.8. 

The purpose of Dominion's §122.21(r)(10)-(r)(12) submittals is to provide the information 
necessary to make a best technology available (STA) determination after consideration of all 
factors relevant to such a determination under the Final §316(b) Rule for NAPS. A summary 
of each §122.21(r) requirement follows: 

§122.21(r}(10} - Comprehenslve-Technlcal Feasibility and Cost Evaluation Study 

This section provides a description of the comprehensive, two-step technologies and/or 
operational measures (TOMs) screening process that was used to evaluate potential TOMs for 
implementation at NAPS (details of this process are provided in Appendix A). Based on the 
screening process, two TOMs were selected for detailed and comprehensive evaluation; (1) flow 
reductions via circulating water pump curtailments and (2) 2 mm fine-mesh screen~. Conceptual 
designs, cost estimates, and implementation schedules are presented for each selected technology 
along with a preliminary evaluation of potential operational, construction, and regulatory impacts. 
Social costs and compliance costs are calculated for the two technology options. 

§122.21 (r}(11} - Benefits Valuation Study 

·This section provides an evaluation of potential benefits for the two potential entrainment 
reduction technologies and operational measures evaluated pursuant to §122.21(r)(10). The 
potential benefits were developed using data generated by the Entrainment 
Characterization Study completed pursuant to §122.21 (r)(9) and long-term ecological 
monitoring study results. Each category of benefits is described narratively, and when possible, 
b.enef~ are quantified in physical or biological units and monetized using appropriate economic 
valuation methods. 
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DRAFT 40 CFR 122.21(r)(10)-(12) Submittals 

§122.21(r)(12) - Non-Water Quality Environmental and Other Impacts Study 

This section includes ,a detailed, NAPS-specific discussion of the changes in non-water quality 
environmental and other impacts attributed to each technology and operational measure 
selected for detailed and comprehensive evaluation pursuant to §122.21 (r)(10), including both 
impacts increased and impacts decreased. The study includes estimates of changes to energy 
consumption, estimates of air pollutant emissions and estimates of the human health and 
environmental impacts associated with such emissions, estimates of changes in noise, 
impacts to safety, discussion of facility reliability, significant changes in consumption of water, 
and a discussion of reasonable efforts to mitigate each of these factors. 

Summary of the Report 

This report includes detailed information developed in response to §122.21(r)(10) - (12) of the 
Final §316(b) Rule. The Executive Summary provides a summary of the existing controls at NAPS 
as well as identified potential additional technologies and/or operational measures selected for a 
detailed and comprehensive review. 

Existing Controls 

Closed-Cycle Recirculating System 

As defined in 40 CFR §125.92(c), a closed-cycle recirculating system (CCRS) is a system that 
passes cooling water through the condenser and other components of the cooling system and 
reuses the water for cooling multiple times. A CCRS can include a system with impoundments of 
waters of the U.S. where the impoundmentwas constructed prior to October 14, 2014 and created 
for the purpose of serving as part of the cooling water system. As described in further detail in the 
sections below, Lake Anna was created by impounding the North Anna River to use as a cooling 
water source for surface condensers and other heat exchanger equipment at NAPS. Dominion 
Energy has received confirmation from the Virginia Department of Environmental Quality (VDEQ) 
that Lake Anna and the Waste Heat Treatment Facility (WHTF) meet the definition of a CCRS as 
provided in 40 CFR §125.92(c). Therefore, through its construction and use of Lake Anna and the 
WHTF as part of the cooling water system, NAPS is currently operating a CCRS year-round as 
an existing technology. 

Planned Spring Refueling Outages 

NAPS operates on an 18-month fuel cycle, with the refueling outages occurring in either the spring 
(typically between mid-March and early April) or the fall (typically between mid-September and 
early October), depending on where each unit is in the refueling cycle. Planned outage schedules 
for each unit are aligned with a portion of the entrainment season every other outage, resulting in 
the shutdown of the circulating water pumps for that unit, reducing the amount of water withdrawn 
during these periods. The reduction in impingement and entrainment is proportional to the 
reduction in cooling water volume withdrawn. Because the spring outages occur during a portion 
of the spring entrainment season, the reduction in intake flows at that time already provides an 
incremental reduction in entrainment at NAPS. 
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Potential Additional Technologies and/or Measures 

Flow Reductions 

40 CPR 122.21(r)(10)-(12) Submittals 

Implementation of flow _reductions via flow modifications would require only operational 
modifications at NAPS, and therefore no design changes are necessary. Likewise, no capital 
costs are incurred. The followjng is a high-level summary of the findings and conclusions 
contained within this report. 

• A flow reduction of approximately 21.8% was evaluated, achieved by removing one CW 
pump from service -for one unit (operating the remaining three pumps unthrottled) and 
operating all four of CW pumps for the secorid unit, with three of the four pumps throttled. 
This flow reduction scenario was evaluated assuming implementation during the months 
of May and June. · 

• At a recommended flow reduction of 21.8% during May and June, it was estimated that a 
total entrainment reduction of approximately 10% could be achieved. 

• The total lost generating capacity due to flow reductions is estimated to be·an average of 
13. 7 MWe for the month of May and 23.6 MWe for the month of June. This would result in 
a loss of electricity supplied to the grid of 24,929 MWhr per year1 . 

• Implementing flow reductions would require the plant to operate at a higher condenser 
backpressure during May and June, increasing the risk for a plant trip. · 

Fine-Mesh Screens 

The conceptual design to implement fine-mesh screens at NAPS includes retrofitting the existing 
through-flow traveling water screens with a 2 mm fine-mesh, construction of two new intake 
structures located to the east and west of the existing intake structure to house new dual-flow 2 
mm fine-mesh screens, and the installation of a fish handling return system. The following 
provides a high-level summary of the findings and conclusions contained within this report. 

• The total estimated construction cost for retrofrtting NAPS to 2 mm fine-mesh screens is 
$33,400,000 based upon 2018 dollars. 

• Operation and maintenance costs for the new intake structures and suppornng equipment 
are estimated to be $179,900 annually. 

• Retrofrtting NAPS with fine-mesh screens would result in parasitic power lo~es due to the 
power requirements of the new equipment and pumps. The total lost generating capacity 
due to this is estimated to be 316 kW. This would result in a loss of electricity supplied to 
the grid of 2,768 MWhr per year. 

• The total project schedule for retrofitting NAPS to fine-mesh screens is estimated to be 
approxjmately 44 months. This estimate is "best case" and includes 12 months to 
complete the detailed engineering design, 12 months for permitting, 5 months for initial 
procurement activities, and 15 months for construction, tie-in, and startup• testing. 

1 Assuming a 91.7% utilization factor (average fiye-year capacity factor from the values presented in the 
§122.21(rX8) Operational Status report) 
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• At a gross output of 1,002 MWe and a 91. 7% utilization factor, construction related outage 
time would result in 617,456 MWhr in lost power generation. Only the lost generation from 
one unit is considered because the construction activities requiring a "plant shutdown 
would be performed during the other unit's normally scheduled refueling outage. 

• Federal, state, and local reviews, permits, and authorizations would be required for the 
proposed fine-mesh modifications, including USAGE, NEPA, NRC, DEQ, and Louisa 
County. It is recommended that any detailed design efforts include a permitting evaluation 
for the project, as significant regulatory reviews are anticipated in order to implement this 
alternative. Implementation could face delays due to the potential for lengthy federal, state, 
and local permit processes. 

Summary of the Results 

Results regarding the potential two additional technologies and/or operational measures is 
summarized in two tables in this section.• Table ES-1 highlights results related to biological 
effectiveness, engineering costs related to construction and operation, power costs, 
administrative costs and other impacts/challenges. Table ES-2 summarizes the monetized 
estimates of social benefits and social costs for these various technologies using well-established 
economic methodologies. 
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Table ES- 1: Summary of Comparisons of Entrainment Reduction Technologles 

Estimated 
Project Costs2 Power Costs2 Administrative Impacts and 

Effectiveness Costs2 Challenges 

Technology 
Administrative 

Entrainment Capltal Cost O&M Costs Cost of Power 
Costs 

Reduction (milllons) (mllllons) Loss (milllons) 
(mllllons) 

Discount Rate 3% 7% 3% 7% 3% 7% 3% 7% 

4.8-21.9% • Reduction m electnaty 

Flow Reductions via (species provided to the grid 

Flow Modifications dependent) 
NIA N/A N/A N/A $23.72 $16 75 $0.01 $0.01 • Increased risk of plant tnp 

due to high condenser 
9.9% (all species) backpressure 

• Permanentand 

0.3-88.0% 
temporary construction-
related environmental 

2 mm Fine-Mesh (species 
$33.08 $29.90 $2.46 $1.54 $36.04 $30.86 $0.07 $0.06 

impacts 

Screens dependent) • Operational Impacts with 

8.7% (all species) fine-mesh screens 

• Significant permrtt1ng 
requirements 

2 Costs are presented as net present values. All dollar values are in real 2018 dollars. Present values are calculated as of January 1, 2020 for costs that are 
assumed to begin on January 1, 2020 and end on December 31, 2043. The analysis end date reflects the 20-year useful life of the 2 mm fine-mesh screens, 
which are predicted to become operational at the end of 2023. See Table 2-32. 
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Table ES- 2: Summary of Soclal Benefits and Social Costs (mlllions, 2018$)3 

I 
' Cost-I 

I Social Social Net Social Benefit 
i Costs Benefits Costs Ratio 
!Technology 
3% Discount Rate 

Flow Reductions via Flow Modifications $23.72 $0.27 $23.45 88 
2 mm Fine-{v'lesh Screens $71.65 $0.96 $70.68 75 

7% Discount Rate 

Flow Reductions via Flow Modifications $16.75 $0.19 $16.57 90 
2 mm Fine-Mesh Screens $62.36 $0.60 $61.75 103 

3 Social costs and benefits are presented as net present values. All dollar values are in real 2018 dollars. Present values are calculated as of January 1, 2020 for 
costs that are assumed to begin on January 1, 2020 and end on December 31, 2043. The analysis end date reflects the 20-year useful life of the 2 mm fine-mesh 
screens, which are predicted to become operational at the end of 2023. See Table 2-32 and Table 3-53. 
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Overall Conclusions 

EPA's Final Regulations to Establish Requirements for Cooling Water Intake Structures at 
Existing Facilities (40 CFR Parts 122 and 125) establishes a process for a site-specific 
detennination of entrainment control requirements at existing facilities with cooling water intake 
structures. The selection of any such site-specific entrainment controls must be based on a 
determination of the pennitting agency of the maximum reduction in entrainment warranted after 
consideration of the information provided by the applicant's § 122.21 (r) submissions and the 
consideration of the factors relevant to a BTA detennination pursuant to 40 CFR §125.94 and 
§125.98, including, but not limited to, air emission impacts, energy impacts and whether the cost 
of additional entrainment controls are justified or not by their potential benefits. 

NAPS's §122.21(r)(10)-(12) submittals include evaluation of engineering, ecological, biological, 
regulatory, and economic assessments consistent with the Final §316(b) Rule. This evaluation 
includes investigation of the plant operational factors, implementation costs, and the monetized 
value of the resources potentially protected under each of the potential entrainment control 
technologies that were detenn1ned to be most appropriate potential additions to the current 
controls. The results developed in this document indicate that the social costs exceed the social 
benefits for these two potential entrainment technologies, leading to substantial net social costs. 
The present values of net social costs (i.e., social costs minus social benefits) range from $16.57 
million to $23.45 million for the flow reduction alternative and from $61. 75 million to $70.68 million 
for the 2 mm fine mesh screens, with the range based upon differences in the discount rate. Put 
another way, the social costs for both options are more than 75 times as great as the social 
benefits. 

Based on the information provided, it is concluded that neither of the two potential entrainment 
control technologies evaluated should be implemented as BTA. Instead, the actions taken to date 
at NAPS-including the existing CCRS utilized by the station (consisting of Lake Anna and the 
WHTF, which were created by the station to use as a cooling water source) and the planned 
spring refueling outages that are aligned with a portion of the entrainment season-constitute BTA 
and should be continued. 
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1 Introduction and Regulatory Framework 

EPA's Final §316(b) Rule established requirements under the Clean Water Act (CWA) for existing 
power generating facilities that withdraw more than 2 million gallons per day (MGD) of water from 
waters of the United States and use at least 25 percent of that water for cooling purposes. Those 
requirements, implemented through National Pollutant Discharge Elimination System (NPDES) 
pennits, apply to the location, design, construction, and capacity of cooling water intake structures 
(CWIS) that reflect the Best Technology Available (BTA} for minimizing adverse environmental 
impact (AEI). There ar~ two main components of the Final §316(b) Rule for existing facilities such 
as NAPS.-The first requires the owner or operator of the facility to choose one of seven options 
for meeting BTA requirements for reducing impingement. The second component requires the 
facility to conduct studies to help their permitting authority detennine whether and what site
specific controls, if any, would be required to reduce entrainment. 

To address these two components, the Final §316(b} Rule establishes additional pennit 
application re'q~irements for existing power plants that include twelve d_istinct submittals (40 CFR 
,122.21 (r)(2} through (13)) as follows: 

• §122.2_1 (r)(2) - -Source Water Physical Data 

• §122.21(r)(3)- -Cooling Water Intake Structure Data 

• §122.21(r)(4)- -Source Water Baseline Biological Characterization Data 

• §122.21(r)(5).., -Cooling Water System Data 

• §122.21 (r)(6) - -Chosen Method of Compliance with Impingement Mortality Standard 

• §1,22.21 (r)(7) - -Entrainment Perfonnance Studies 

• §122.21 (r)(8) - -Operational Status 

• §122.21 (r)(9) - -Entrainment Characterization Study 

• §122.21 (r)(10) - -Comprehensive Technical Feasibility and Cost Evaluation Study 

• §122.21(r)(11)--Benefrts Evaluation Study 

• §122.21 (r)(12) - -Non-Water Quality Environmental and Other Impacts Study 

• §122.21(r)(13)- -Peer Reviews 

1.1 North Anna Power Station Background 

NAPS is a two-unit, pressurized water reactor (PWR) nuclear power plant that is owned and 
operated by Dominion Energy and Old Dominion Electric Cooperative. NAPS is located on the 
southern shore of Lake Anna in Louisa County. Lake Anna was created by impounding the North 
Anna River, and was developed by Virginia Electric and Power Company (VEPCO) to use as a 
cooling water source a'nd for other processes at NAPS. Lake Anna wa_s constructed to serve the 
needs of the NAPS and was designed to provide adequate cooling water for an ultimate nuclear 
station capacity of approximately 4000 MWe. While Lake Anna was constructed for power station 
purposes, it also provides the additional multipurpose benefits of low stream flow augmentation, 
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flood control, and recreation. Lake Anna State Park provides recreational facilities for picnicking, 
fishing, boat launching, swimming, and biking. 

Each of the two existing units (Units 1 and 2) are three-loop Westinghouse PWR designs, and 
became operational in 1978 and 1980, respectively. The units were originally designed with a 
licensed core power rating of 2775 MWt. However, in 1986, both units were uprated to a core 
power output of 2893 MWt. The latest uprate occurred in 2010 and 2012 for Unit 2 and Unit 1, 
respectively, where the core power output increased to 2940 MWt. 

The original 40-year operating licenses for NAPS Units 1 and 2 were issued by the Nuclear 
Regulatory Commission (NRC) in 1978 and 1980, respectively. In 2003, the NRC approved a 
license renewal for NAPS, extending each of the operating licenses for both units an additional 
20 years. In November of 2017, Dominion declared its intent to pursue a subsequent license 
renewal (SLR) for NAPS, which would extend the operating licenses an additional 20 years. The 
subsequent license renewal application (SLRA) is scheduled to be submitted to the NRC in 2020. 

, 11 
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2 Comprehensive Technical Feasibility And Cost Evaluation Study (40 CFR § 
122.21 (r)(10)) 

2.1 40 CFR §1221.21 (r)(10) Requirements: 

§122.21(r)(10) of the Final §316(b) Rule requires submittal of a Comprehensive Technical 
Feasibility and Cost Evaluation Study consistent with the following requirements: 

"For an existing facility that withdraws greater than 125 MGD actual intake 
flow (AIF), submit an engineering study of the technical feasibility and incremental 
costs of candidate entrainment control technologies. In addition, the study must 
include the following: 

(i) Technical feasibility. An evaluation of the technical feasibility of closed
cycle recirculating systems as defined at 40 CFR 125.92(c), fine
mesh screens with a mesh size of 2 millimeters or smaller, and water 
reuse or alternate_ sources of cooling water. In addition, this study must 
include: 

a. A description of all technologies and operational measures 
considered (including alternative designs of _closed-cycle 
recirculating systems such as natural draft cooling towers, 
mechanical draft cooling towers, hybrid designs, and compact or 
multi-cell arrangements); 

b. A discussion of land availability, including an evaluation of 
adjacent land and acres potentially available due to generating 
unit retirements, production unit retirements, other buildings and 
equipment retirements, and potential for repurposing of areas 
devoted to ponds, coal piles, rail yards, transmission yards, and 
parking lots; 

c. A discussion of available sources of process water, grey water, 
waste water, reclaimed water, or other waters of appropriate 
quantity and quality for use as some or all of the cooling water 
needs of the facility; and 

d. Documentation of factors other than cost that may make a 
candidate technology impractical or infeasible for further 
evaluation. 

(ii) Other entrainment control technologies. An evaluation of addition~/ 
technologies for reducing entrainment may be required. 

(iii) Cost evaluations. The study must include engineering cost estimates 
of all technologies considered in paragraphs (i) and (ii) above. Facility 
costs must also be adjusted to estimate social costs, All costs must be 
presented as the net present . value (NPV) and the corresponding annual 
value. Costs must be clearly labeled as compliance costs or social costs. 
The applicant must separately discuss facility level compliance costs and 
social .costs, and provide docur(lentation as follows: 

a. Compliance costs are calculated as after-tax, while social costs 
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are calculated as pre-tax. Compliance costs include the facility's 
administrative costs, including costs of permit application, while 
the social cost adjustment includes the Director's administrative 
costs. Any outages, downtime, or other impacts to facility net 
revenue, are included in compliance costs, while only that portion 
of lost net revenue that does not accrue to other producers can 
be included in social costs. Social costs must also be discounted 
using social discount rates of 3 percent and 7 percent. 
Assumptions regarding depreciation schedules, tax rates, 
interest rates, discount rates and related assumptions must be 
identified; 

b. Costs and explanation of any additional facility modifications 
necessary to support construction and operation of technologies 
considered in (i) and (ii) above, including but not limited to 
relocation of existing buildings or equipment, reinforcement or 
upgrading of existing equipment, and additional construction and 
operating pennits. Assumptions regarding depreciation 
schedules, interest rates, discount rates, useful life of the 
technology considered, and any related assumptions must be 
identified; and 

c. Costs and explanation for addressing any non-water quality 
environmental and other impacts identified in paragraph 122.21 
(r)(12). The cost evaluation must include a discussion of all 
reasonable attempts to mitigate each of these impacts." 

2.2 Technologies and/or Operational Measures Screening Process 

Prior to conducting the full comprehensive technical feasibility and cost evaluation study for 
NAPS, a two-step technologies and operational measures (TOMs) screening process was 
performed. This screening process is documented in the July 13, 2018 memorandum, provided 
in Appendix A. 

For the initial screening, a comprehensive list of potential options available at NAPS for Final 
§316(b) Rule compliance was assembled using a list of TOMs developed from input by Dominion, 
EPA Technical Development Documents, vendor documentation, and previous ENERCON 
project experience. Dominion Energy received confirmation from VDEQ that Lake Anna and the 
WHTF meet the definition of a CCRS as provided in 40 CFR §125.92(c)(2), which is a pre
approved technology for impingement mortality purposes in 40 CFR§125.94(c)(1) and is 
Dominion's chosen impingement compliance method in accordance with 40 CFR §122.21(r)(6); 
therefore, the initial screening process did not retain any TOM that could not provide incremental 
entrainment reduction benefits. Additionally, because the existing technology at NAPS (Lake 
Anna and the WHTF) Is CCRS, the screening process focused on fine-mesh screens, water 
reuse, and a number of other non-CCRS TOMs. 

The initial screening was performed for each TOM based on criteria that generally included: 
whether the TOM is commercially available and/or proven in the nuclear industry; whether the 
TOM would be generally consistent with the Nuclear Regulatory Commission (NRC) General 
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Design Criteria (GDC) and other safety, licensing, or design requirements; whether NAPS would 
be able to obtain approval from permitting agencies; whether there is available real estate in which 
to implement or install the TOM; and whether the TOM may provide entrainment benefit beyond 
that available from equivalent/existing technologies and/or measures. 

Following the initial screening, a secondary screening was performed on the remaining TOMs. 
Screening criteria for the secondary screening included, but were not limited to, the following: 

1. Effectiveness at reducing entrainment impacts; 

2. Environmental impacts; 

3. Surrounding land use impacts; 

4. Impact on reliability, operation, and efficiency; 

5. Interference with existing structures and equipment; and, 

6. Permitting feasibility. 

The main objective of this initial and then further screening process was to identify the TOMs most 
viable and compatible for use at NAPS to be considered during the compreherisive evaluation. 
Following the secondary screen, the TOMs that were selected for a full technical feasibility and 
cost evaluation study were; (i) flow reductions via flqw modifications (through a combination of 
the existing planned spring refueling outages and potential new seasonal flow reductions); and 
(ii) the permanent installation of 2 mm fine-mesh panels on existing and new traveling water 
screens. These technologies are evaluated in detail in sections 2.3 and 2.4, below. 

Note that water reuse and alternate sources of cooling water were evaluated during the initial 
screening processes, consistent with the requirements of §122.21 (r)(1 0)(i),but were ultimately not 
retained for the comprehensive evaluation due to the minimal amount of alternative water sources 
available. As described above, because the existing technology at NAPS (Lake Anna and the 
WHTF) is CCRS, the screening process focused on fine-mesh screens, water reuse, and a 
number of other non-CCRS TOMs. 

2.3 Flow Reductions via Flow Modifications 

2.3.1 Overview of Flow Modifications Technologies and Operational Measures 

In the TOM screening process (Appendix A), several flow modification TOMs were evaluated, 
including· planned seasonal refueling outages, seasonal flow reductions, and variable speed 
pumps (achieved either by installing variable frequency drives on the existing circulating water 
(CW) pumps or via the installation of new variable speed CW pumps). Although each of these 
technolqgies would operate differently, they all work to reduce the amount of water withdrawn for 
plant operation and thereby reduce the amount of entrainment. 

2.3.1.1 Planned Seasonal Refuellng Outages 

NAPS operates on an 18-month fuel cycle, with the refueling outages occurring in either the spring 
(typically between mid-March and early April) or the fall (typically between mid-September and 
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early October), depending on where each unit is in the refueling cycle. Planned outage schedules 
for each unit occur during a portion of the entrainment season every other outage, reducing the 
amount of water withdrawn during these periods. The reduction in impingement and entrainment 
during these periods is proportional to the reduction in cooling water volume withdrawn. 

Because the spring outages occur during a portion of the spring entrainment season, the 
reduction in intake flows at that time already provides an incremental reduction in entrainment at 
NAPS. This flow reduction is captured in the actual intake flow values presented in Section 5.1.3 
of the §122.21(r)(5) Cooling Water System Data report. As a result, the planned seasonal 
refueling outages operational measure was screened in for further evaluation m tandem with other 
TOMs, because it is low-cost (already in place at NAPS) and provides incremental benefits. 

It should be noted, however, that movement of the outage to another part of the year is not 
proposed, since it would be challenging and would not significantly increase the entrainment 
reduction potential of the operational measure. For example, a spring outage shift to April could 
be considered. This is the most promising application of an outage shift, since it is the only month 
for which entrainment percentages were significant (8% of annual entrainment), and the schedule 
shift Is minimal. However, considering a frequency of two outages every three years, where intake 
flow is cut in half during an outage, the effective entrainment reduction percentage is reduced to 
approximately 2. 7%. The challenges required to shift the outage schedules include detailed safety 
analyses related to increasing the fuel cycle duration during the transition as well as managing 
impacts to the grid during a period of higher electricity demand. Such challenges are not 
considered warranted for such a small entrainment benefit. 

2.3.1.2 Seasonal Flow Reductions 

Seasonal flow reductions at NAPS could be implemented by throttling and/or securing individual 
CW pumps during portions of the entrainment season, thus reducing the total volume of water 
withdrawn from Lake Anna. The resulting reduction in entrainment would be proportional to the 
reduction in cooling water withdrawn. Entrainment density is highest from May to July with a peak 
in July; therefore, entrainment reduction may be beneficial if intake flow can be reduced during 
this time. The percentages of flow reduction that are allowable during these months depend upon 
Lake Anna water temperature and the design and operating margin of the condensers at NAPS. 

Among the three months of peak entrainment (May - July), flow reductions are most likely to be 
a viable option in May and June, since Lake Anna water temperature begins rising substantially 
in June and peaks in July. The amount of cooling water flow reductions would be constrained by 
condenser operating limits such as backpressure and hot well temperature limits. Typically, flow 
reductions are most readily achievable in the winter and spring, when water temperatures tend to 
be cooler. 

It should be noted that both condenser modifications and a fish handling return system were 
considered for implementation in conjunction with seasonal flow reductions. Condenser 
modifications were determined to be impractical due to the small incremental performance 
improvement and the substantial increase they would bring to the capital cost of seasonal flow 
reductions. Installation of a fish handling return system was determined to be unnecessary, since 
North Anna is considered closed-cycle for impingement compliance, and a fish handling return 
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system is not necessary for an entrainment reduction technology which does not increase 
impingement. 

In order to achieve various degrees of flow reductions, individual CW pumps could be secured 
and/or throttled in various combinations. A 50% closure of the valve downstream of a CW pump 
results in an approximately 25% reduction in flow through that pump and a 3.13% reduction in 
total CW flow. Table 2-1 shows some of the possible degrees of flow reductions that may be 
achieved for the plant with different combinations of throttling and securing of pumps. In each 
case, throttling is considered to be a 50% valve closure resulting in a 25% flow reduction for each 
throttled pump. 

Table 2-1: CW Pump Flow Reduction Options 

Unit 1 Unit 2 

Number of Number of Number of Number of Percent Intake 

Pumps Secured Pumps Throttled 
Pumps Pumps Flow Reduction 

Secured Throttled 
0 0 0 0 0.00% 
0 1 0 0 3.13% 
0 2 0 0 6.25% 
0 3 0 0 9.38% 
1 0 0 0 12.50% 
1 0 0 1 15.63% 
1 0 0 2 18.75% 
1 0 0 3 21.88% 
1 0 1 0 25.00% 

The operational measure of seasonally securing or throttling individual CW pumps could provide 
an incremental reduction in flow and would not require physical changes to the plant; therefore, it 
was screened in for further evaluation in tandem with other flow reduction TOMs. 

2.3.1.3 Variable Speed Pumps 

Variable speed pumps (VSPs), obtained either by installing variable frequency drives on the 
existing CW pumps or through the installation of new variable speed CW pumps, could be used 
to reduce intake flows by operating at flow rates less than the design flow rates of the existing 
CW pumps (238,200 gpm, Reference 2.3.6.1, Page 10.4-3). Similar to seasonal flow reductions 
described above, the amount of cooling water flow reduction using variable speed pumps would 
be constrained by condenser operating limits and would be most readily achievable in the winter 
and early spring, when water temperatures tend to be cooler. 

As described above, variable speed pumps could achieve a reduction in entrainment abundance 
by reducing the amount of flow withdrawn from Lake Anna. The greatest potential for reduction in 
intake flow, as allowable by operational limits and cost of energy production changes, would occur 
during the winter to early spring- a timeframe in which there is little entrainment. However, the 
window from May to June represents a time in which water temperatures may allow for 
incremental flow reductions as approximately 45% of entrainment occurred in these months 
during sampling conducted from April 2016 to September 2017 (Reference 2.3.6.8). 
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In the initial two-step technology screening process (Appendix A), the use of variable speed 
pumps was screened out based on the current configuration of NAPS's CW pumps. Because 
NAPS has a dedicated intake tunnel for each unit, each supplied by four intake pumps, a desired 
intake flow reduction can be achieved by either removing individual CW pumps from service or 
throttling the discharge of one or more CW pumps, as shown in Table 2-1. Such operational 
measures are less costly than performing modifications to implement variable speed pumps. 
Therefore, variable speed pumps were considered comparable to reductions achievable by 
removing individual CW pumps from service and/or throttling the discharge of one or more CW 
pumps are were not considered further in this evaluation. 

2.3.2 Conceptual Implementation of Flow Modification TOMs 

As described in the preceding sections, planned seasonal refueling outages and seasonal flow 
reductions were selected for further evaluation of the various types of flow reduction TOMs 
considered. 

Because spring refueling outages already occur during a portion of the entrainment season, the 
planned refueling outages TOM is already implemented at NAPS and no additional construction, 
modifications, or documentation revisions are required. Since each unit at NAPS operates on an 
18-month fuel cycle, planned refueling outages align with a portion of the spring entrainment 
season occurring every other outage. A schedule of the recent and upcoming spring refueling 
outages for NAPS Units 1 and 2 is provided in Table 2-2 below. Note that only the spring outages 
are listed, as fall outages are not expected to have significant entrainment reduction benefit. 

Table 2-2: Recent and Planned Spring Refueling Outages 

Unit Outage Start Date Duration 

1 3/11/2012 37 days 

2 3/10/2013 26 days 

1 3/11/2015 20 days 

2 3/6/2016 20 days 

1 3/11/2018 20 days 

2 3/10/2019 28 days 

1 3/7/2021 28 days 

2 3/13/2022 20 days 

As with planned refueling outages, the implementation of seasonal flow reductions by throttling 
and/or securing individual CW pumps could also be achieved with no new construction or 
modifications. Individual CW pumps could be throttled or removed from service during portions of 
the entrainment season in the same way that pumps are currently secured for routine 
maintenance. Operating procedure OP-48.2 provides guidance on starting and stopping any 

17 



DRAFT 40 CPR 122.21(r)(10)-(12) Submittals 

- NAPS circulating water pump,and would be used to secure and restart CW pumps to achieve 
seasonal flow reductions (Reference 2.3.6.2). 

To successfully implement the seasonal flow reductions TOM, a guidance document or operating 
procedure would be required to be developed governing the timing and allowable parameters 
under which individual CW pumps could be throttled or secured to achieve entrainment reduction 
benefits. 

As described in Section 2.3.1.2, entrainment reduction from flow reductions would be proportional 
to the reductions in cooling water withdrawn; entrainment density is highest from May to July, with 
a peak in July. Therefore, flow reductions will have the most significant effect on entrainment 
during these months. Of these three months, May and June are the most feasible months to 
implement flow reductions due to their lower water temperatures relatwe to July. The temperature 
of the lake water has a large impact on the power generation losses incurred by the plant and the 
increase in condenser backpressure when one or more CW pump is removed from service (see 
2.3.3.1 for addition.al detail). 

2.3.3 Impacts of Flow Modifications 

The purpose of this section is to discuss the various impacts associated with implementing flow 
reductions through planned spring refueling outages and seasonally throttling or removing 
individual CW pumps from service during May and June of each year. Since NAPS's spring 
refueling outages already align with a portion of the entrainment season and no changes to the 
planned refueling outages are being proposed, there are no incremental impacts to entrainment 
associated with that TOM that must be considered. However, the implementation of seasonpl flow 
reductions by throttling or securing CW pumps during the months of May and June would have 
incremental impacts to that should be considered, including impacts to power generation as well 
as potential impacts to various plant programs. 

2.3.3.1 Power Generation Impacts 

Implementing seasonal flow reductions at NAPS via securing or throttling CW pumps during the 
months of May and June would decrease generating capacity of the plant. Decreased thermal 
efficiency (i.e. operational losses) would result due to reduced gross generating capacity caused 
by reduced circulating water flow through the condensers. Although securing CW pumps could 
also reduce the total electricity demand and parasitic losses, the operational losses would be 
significantly larger than the reduction in parasitic losses, resulting in a net generation loss. These 
impacts and the consideration of the long-term recurring costs are discussed in more detail in 
subsequent sections. 

2.3.3.1.1 Reductions in Gross Generating Capacity 

NAPS currently operates using a cooling system that draws from Lake Anna, providing water 
year-round for use in the plant's main condensers. The cooling_ water intake structure (CWIS), 
which houses a total of eight CW pumps (four pumps per unit), provides the cooling water needed 
for both units. Each of the ·cw pumps has a design flow of 238,200 gpm, though, based on 
discussions with plant personnel, the actual flow rate for each pump is approximately 210,000 
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gpm when unthrottled. Additionally, the plant's condensers were sized to handle 940,300 gpm 
(Reference 2.3.6.1, page 10.4-18). 

The amount of heat transfer in the plant's condenser is a function of both the CW temperature as 
well as the CW flowrate; in general4, a lower CW flowrate results in a lower thennal efficiency for 
the condenser. The condenser backpressure increases as a result of the increased saturation 
pressure of the condensate. This increases the turbine backpressure, which results in a lower 
pressure differential across the turbine and, ultimately, lower power output. These losses are 
referred to as operational power losses 

Water Temperature Data 

Daily average Lake Anna water temperature data for a six-year period from January 2011 through 
December 2016 was obtained from Dominion from monitoring station NALINT, located 
approximately at the NAPS CW intake (see Figure 2-1). This data was used to calculate the 
predicted power that would have been generated by the plant based on the CW temperature, 
which was assumed to have been the same as the reported lake water temperature. 
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Figure 2-1: Average Monthly Intake Temperature, 2011 to 2016 

4 The only exception to this is when the CW temperature is low enough that an increased flow would create sub
cooling of the condensed turbine exhaust, resulting in less power generated (see Figure 2-2 and Figure 2-4). 
However, Lake Anna temperatures for May to June are high enough that this is not expected to occur for either of 
the months in which seasonal flow reductions would be implemented. 
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Data Recovery 

In order to compare the predicted power. generation if seasonal_ flow reductions were. to be 
implemented to the predicted power generation from the existing cooling system, the water 
tempe_rature data described above is required. The overall average data recovery rate for this 
data set was 100%. Therefore, the available data is sufficient for this evaluation. 

Analysis 

The hourly predicted power generation per unit was calculated for both the current CWIS I _ 
operational flow rates as well as the different flow reduction SQenarios shown in Table 2-1. The 
results of these calculations were used to quantify the difference in power generating capacity for 
the plant during each month under the different flow reduction scenarios. 

' . 

· This difference represents the estima_ted power generation capacity that would be lost if seasonal 
. flow reductions were to be implemented at a given flow reduction percentage. 

To estimate·the hourly predicted loss in gross generating capacity, PEPSE models for the NAPS 
Units 1 and 2 were used. PEPSE is an industry-recognized software for power generatio-n a_nalysis 
that creates a balance of plant model and solves for critical plant parameters through iteration. 
lnlef water temperature was varied from 35°F to 95°F in increments of 5°F within the. model to 
create a relationship betweef! inlet water temperature, condenser backpressure, and electric 
power production for Units 1 and 2. The figures below show the relationshfps of power production 
(both total power production ·and lost power producti<;rn} and condenser backpresl;,ure with inlet 
water temperature. 

_ Although these relationships were analyzed for each flow reduction percentage from Table 2-1, 
only the plots for 100%, 81.25%, and 75% flow operation are shown. These figures illustrate that, 
above approximately 60°F (the expected water temperature range for May and June), power 
generation decreases and condenser backpressure increases as cooling water temperature 
increases; the trends illustrated in these figures for power output and condenser backpressure as 
a function of CW flow rate hold true for each flow reducti.on condition (100% flow, 81.25% flow, 
and 75% flow). It should be noted that NAPS currently uses flow reductions during the winter 
months,· when the lake temperature is .cool enough that flow reductions improve power generation. 
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Figure 2-2: Unit 1 Generator Output vs. Inlet Water Temperature 
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Figure 2-3: Unit 1 Loss in Generator Output vs. Inlet Water Temperature 
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Figure 2-4: Unit 2 Generator Output vs. Inlet Water Temperature 
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Figure 2-5: Unit 2 Loss in Generator Output vs. Inlet Water Temperature 

For calculation of the predicted power generation, Lake Anna water temperature data was used 
for the six-year period of January 1st, 2011 - December 31 st, 2016, as discussed above. This 
temperature data was used in combination with power generation curves for the appropriate flow 
level (similar to those presented above) to calculate the predicted hourly power generation for 
each of the CW pump operational scenarios presented in Table 2-1 for both units. For each flow 
reduction level , the difference between power generation resulting from the reduced-flow 
condition and the current flow condition represents the rate of power generation loss for the units 
during the time that flow reductions would be implemented. 
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The current flow condition was determined by examining historical CW pump flow data from 2014 
to 2017 (see §122.21 (r)(5) Cooling Water System Data report). These average monthly flow rates 
were compared to the maximum actual flow rate of 210,000 gpm per pump to determine the 
monthly percentage of full flow used. The average percent of flow in May and June is 92% and 
95%, respectively. Therefore, the power generation for various flow reduction scenarios was 
compared to power generation at these flow conditions. 

By evaluation of the entrainment sampling results and monthly intake flow data in conjunction with 
the flow throttling options from Table 2-1 , it was estimated that entrainment reduction of 
approximately 10% could be achieved by throttling three pumps for Unit 1 (81.25% flow) and 
securing one pump for Unit 2 (75% flow) during the months of May and June, resulting in an 
estimated combined intake flow percentage of 78% (22% reduction) . Since the cost due to 
decreased energy generation increases rapidly with higher flow reduction configurations , this flow 
reduction configuration was selected by Dominion for further evaluation. It should be noted that 
the flow reduction configuration could be swapped between units (i.e ., one pump secured for Unit 
1 and three pumps throttled for Unit 2) with minimal impact to the entrainment reduction and 
losses in power generation. Therefore, the configuration evaluated here could be swapped 
between units in implementation, if so desired. Additionally, operating at approximately 75% flow 
results in an average condenser tube flow velocity of approximately 4.8 fps , which exceeds the 
minimum condenser tube flow velocity of 3 fps recommended by the Heat Exchange Institute 
(Reference 2.3.6.9). 

An alternative to scheduled flow reductions in May and June, when water temperatures are 
typically accommodating of such reductions, would be to implement flow reductions whenever 
water temperatures allow (e.g., for temperatures below 80°F) during periods in which flow 
reductions are not already implemented. However, such implementation would present 
operational challenges such as increased risk of operator error, increased wear and maintenance 
for associated components, and unplanned fluctuations in grid supply. Therefore, a fixed seasonal 
schedule was considered to be more favorable . 

Based on the analysis, the estimated average losses in gross power generating capacity are 
shown in Table 2-3 below. As an illustration of the result impacts, if Unit 1 were to operate with 
three of its four operating pumps throttled (i.e., 81.25% flow) in May, the gross power generation 
would be 5.83 MWe lower than it would be with the existing condition of operation. If Unit 1 were 
to throttle three of its four pumps in June, the gross power generation would be 9.92 MWe lower 
than it would be with the existing condition of operation. The results displayed in Table 2-3 
illustrate that the higher water temperatures in July lead to peak power generation losses, which 
supports the selection of May and June as the most feasible months for implementation of flow 
reductions. 
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Table 2-3: Monthly, Annual, and Daily Operational Power Results 

81 .25% Flow 75% Flow 
Unit 1 Max Daily Unit 2 Average 

Unit 1 Average Loss in Month Power Loss Unit 2 Max Daily 
Month Power Loss (MWe) (MWe) (MWe) Loss in Month (MWe) 
May 5.83 10.57 9.32 16.16 
June 9.92 12.03 15.21 18.24 
July 11.85 14.04 17.97 21 .03 

Based on the analysis performed above, the estimated combined losses for May and June, 
assuming Unit 1 operates with three pumps throttled (i.e., 81.25% flow) and Unit 2 operates with 
one pump secured (i.e. , 75% flow), are 15.15 MWe (5.83 + 9.32) and 25.13 MWe (9 .92 + 15.21), 
respectively. 

2.3.3.1.2 Changes in Parasitic Power Losses 

Although the reduction in cooling flow would reduce gross generating capacity due to operational 
losses, taking individual CW pumps offline would also result in a reduction of the electrical power 
consumed by the site. Each of the existing CW pumps is operated by a 2,000-horsepower motor 
(Reference 2.3.6.1, p. 10.4-3). Therefore, if one CW pump was secured during the months of May 
and June, the associated reduction in electrical load would be approximately 2,000 hp, or 1.49 
MWe. 

2.3.3.1.3 Total Reduction in Net Generating Capacity 

The total reduction in net generating capacity is equal the operational losses due to increased 
condenser backpressure minus the decrease in electrical load due to removing two CW pumps 
from service. When the reduction in electrical load of 1.49 MWe per unit is considered in 
combination with the operational losses from Table 2-3, the total reduction in the combined net 
generating capacity for both units is 13. 7 MWe for the month of May and 23.6 MWe for the month 
of June. 

2.3.3.1.4 Plant Reliability 

Seasonal flow reductions via CW pump discharge valve throttling could impact plant reliability. 
As stated in Section 2.3.3.1.1, a lower CW flowrate results in an increase in turbine backpressure, 
which could lead to a reactor trip . The desired reduction in total plant flow would be achieved by 
throttling each unit to different degrees and by different valve configurations, which increases the 
possibility of operator error. Additionally, the throttled position results in a harsher environment 
for the discharge valves and increases valve wear and risk of failure . Valve throttling also changes 
the pressure profile of the CW system , and, during valve positioning, causes transients which 
could potentially cause damage to the CW system. These items are discussed further in the 
following paragraphs. 

Condenser Backpressure 

If the condenser backpressure were to increase too much, it could cause the reactor to trip . As 
shown in figures below, the turbine backpressure at a circulating water temperature of 95°F (i.e., 
the UHS temperature limit; see Section 2.3.3.5) is higher for the 75% flow operational scenario 
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(one pump secured) than the 100% flow scenario and is approximately 4.5 in-Hg. However, this 
remains below the set point of 5.5 in-Hg at which the reactor is tripped (References 2.3.6.4 and 
2.3.6.5) and below the pre-trip alarm setpoint of 5.0 in-Hg (Reference 2.3.6.10). Since flow 
reductions below 75% are not proposed for either unit (discussed below), a reactor trip caused 
by unacceptably high condenser backpressure due to the reduced CW flow is not expected. 
However, implementing seasonal flow reductions would cause the station to operate closer to the 
condenser backpressure limit than normal, increasing the risk that any incremental shock to the 
system (such as a tripped CW pump or other reduction in CW flow) would result in an 
unacceptably high backpressure and corresponding reactor trip. 
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Figure 2-6: Unit 1 Condenser Backpressure vs. Inlet Water Temperature 
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Figure 2-7: Unit 2 Condenser Backpressure vs. Inlet Water Temperature 

At a reactor power of greater than 30% and backpressure of greater than 5.5 in-Hg, the reactor 
would be immediately tripped (References 2.3.6.4 and 2.3.6.5). As shown in Figure 2-6 and Figure 
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2-7 above, the condenser backpressure is approximately 4.5 in-Hg at the 75% flow condition with 
an inlet water temperature of 95°F, which is above any inlet water temperature predicted during 
the six-year period analyzed. Therefore, active power losses (i.e. power losses caused by a 
reactor trip) due to high condenser backpressure would not be expected. 

Discharge Valve Positioning 

A total flow reduction of 21.88% would be achieved with a 25% flow reduction for one unit and a 
18. 75% flow reduction for the other unit. The 25% flow reduction would be achieved by taking 
one CW pump offline, and the 18. 75% flow reduction would be achieved by throttling three CW 
pump discharge valves. The increase in the number of valve manipulations and the unequal 
valve configurations between the two units would likely increase the risk of operator error. This 
is discussed further in Section 2.3 3.7. 

Operation of the CW pump discharge valve at the 50% throttle position instead of the full open 
position increases the pressure differential across the valve. This increases the wear rate of the 
valve, thereby decreasing the useful life and increasing the need for maintenance. Additionally, 
the failure probability of the valve would likely increase. 

Positioning the CW pump discharge valves changes the pressure profile of the CW system. While 
position adjustments are ongoing, the CW system is subject to transient conditions which could 
damage the CW system. Specifically, if valve positions are adjusted too quickly during CW pump 
operation, damaging pressure waves could be generated which could threaten the structural 
integrity of the CW system piping and tunnels A study of hydraulic transients in the CW system 
was conducted in 1979 which determined that opening and closing of the CW discharge valves 
had a much less signtficant impact if the valve stroke time was increased from 20 seconds to 60 
seconds, and that the resulting hydraulic grade line loadings were acceptable. 

Partial throttling of CW pump discharge valves while one CW pump is out of service is currently 
utilized at NAPS during cold weather months, and so the feasibility of seasonal flow reductions 
has been demonstrated. Therefore, impacts to plant reliability caused by seasonal flow 
reductions are expected to minimal. 

2.3.3.2 Noise 

Sound is energy transmitted through the atmosphere in the fonn of pressure waves. The 
measurement of these sound pressure levels is expressed in tenns of decibels (dB). Being that 
sound is a wave form, it also has frequency characteristics which are expressed in hertz (cycles 
per second). Knowing sound pressure levels and frequencies, the character of a given sound may 
be analyzed. Sound pressure levels can be A-weighted to adjust for the hearing range of the 
human ear. The sound loudness as perceived by the human ear is measured in A-weighted 
decibels (dBA). 

The practice of achieving flow reductions by securing a CW pump during the months of May and 
June would serve to reduce the existing level of noise at the intake during those months. Because 
no additional equipment or modifications are required for the implementation of this technology, 
the net impact to the existing noise level as a result of implementing the seasonal flow reductions 
technology would be a slight decrease during those months. 
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2.3.3.3 Vlsual Impacts 

Because no additional equipment or site modifications are required for the implementation of the 
seasonal flow reductions technology, there are no associated visual impacts. 

2.3.3.4 Water Consumption 

The current cooling system at NAPS draws water from Lake Anna into the intake tunnels and 
discharges heated water into the WHTF via the discharge canal. Generally, the same amount of 

water is withdrawn from and discharged to the lake. 

The implementation of the seasonal flow reductions technology would not alter ·the existing 
configuration of how NAPS draws water from Lake Anna and discharges it back to the lake via 
the discharge canal. Instead, the seasonal flow reductions technology would only serve to reduce 
the amount of water that is withdrawn and passed through the existing cooling system. 

Since the NAPS cooling system discharges all of the water that is withdrawn, there are no water 
consumption impacts associated with the implementation of seasonal flow reductions. It should 
be noted that a decrease in cooling water flow would result in an incremental increase in the 

temperature of the water discharged to the WHTF in the immediate vicinity of the station. 
However, there would also be a reduction in total discharge flow, consistent with the reduction in
cooling water flow. The results of the PEP SE model runs were eval1:1ated to verify that the thermal 
discharge limit in the stat1on's existing VPDES permit (a British thermal unit (Btu)/hour limit) is not 
anticipated to be exceeded. 

2.3.3.5 Ultimate Heat Sink 

Lake Anna, together with the Service Water (SW) reservoir, serves as the ultimate heat sink 
(UHS) for NAPS (Reference 2.3.6.6, Page 2-1). The UHS for NAPS provides a water source for 
the service water system, which is required to supply cooling water to safety-related heat 
exchangers. 

If seasonal flow reductions were implemented, the temperature of the pumped water used as 
makeup for the SW reservoir would remain the same (equal to the temperature of Lake Anna). 
Therefore, it is not expected that maximum servi<?9 water temperature of 95°F (Reference 2.3.6.3) 
would be challenged as a result of implementing seasonal flow reductions. Additionally, flow 
reductions will not impact the safety-related spray wash pumps or the auxiliary service water 

pumps. 

Based on the above, no· safety-related equipment or technical specification limitations will be 

impacted by flow reductions. 

2.3.3.6 Regulatory, Licensing; Environmental, and Safety 

2.3.3.6.1 Potentially Applicable Federal Permits 

U.S. NRC Review 

All plant modifications require implementation of the NAPS design change process, which 
includes assessments of all U.S. NRC licensing impacts. Plant modifications must follow the 
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process established in 10 CFR 50.59. The NRC will review this change, which is likely to require 
a detailed regulatory review 

2.3.3.6.2 Potentially Appllcable State Pennits 

Virginia VPDES Permit NPDES) (Department of Environmental Quality [DEQ]) 

It is anticipated that the proposed flow modifications would be evaluated by DEQ as part of 
renewal process for VPDES Permit number VA0052451. If not evaluated as part of the renewal 
process, then a permit modification may be' required. Part 28.s of the permit fact sheet addresses 

· Final §316(b) Rule special conditions, stating that changes to the intake structures or conditions 
will be reevaluated at each reissuance to monitor continued compliance with the requirement. 

2.3.3. 7 FMEA and PRA Reviews 

The implementation of seasonal flow reductions presents a limited potential for new failures within 
the CW System. The modification, as proposed, does not introduce any new structures, systems, 
or components and relies entirely on existing equipment. The process in which CW pumps are 
either throttled or taken out of service is already being used to reduce flow in the cooler months, 
thus the system operation would not differ significantly from how it is already being used. 

What follows is a system-level analysis and .is not intended to be an exhaustive evaluation of 
component-level failures. A more detailed FMEA and PRA analysis would need to.be performed 
during the detailed design process. 

The most likely increase in failure probability for existing plant equipment is due to the difference 
in flow reduction strategies used betweer:, the two units. Previous flow reductions have been 
performed such that if a pump is throttled or taken out of service in one unit, the same is done in 
the other unit. Now, by taking a pump out of service on one unit while throttling the three pumps 
on the other unit, the two CW Systems would be operating asymmetrically (flow capacities of 75% 
and 81.25%). Furthermore, if a pump were to trip in the unit operating at 81.25% capacity, there 
may be some initial uncertainty whether the tripped pump was operating at 100% capacity vs. 
75% capacity. The unfamiliarity with this new operating scheme may increase the risk of operator 
error, though this risk is relatively small and could be mitigated with operator training. 

Additionally, although the PEPSE modeling based on historical Lake Anna water temperatures 
demonstrated that a reactor trip caused by unacceptably high condenser backpressure due to the 
reduced CW flow is not expected, it should be noted that implementing seasonal flow reductions 
would cause the station to operate closer to the condenser backpressure limit than normal. This 
increases the risk that any incremental shock to the system (such as a tripped CW pump or other 
reduction in CW flow) would result in an unacceptably high backpressure and corresponding 
reactor trip. Further consequences of a loss of condenser vacuum during power operations may 
include condenser or turbine damage. 

2.3.3.8 Plant Programs 

Implementation of seasonal flow reductions would have minimal impact on the day-to-day 
operation of NAPS. A review of plant programs was conducted to inform the conceptual design 
and cost estimate during the preparation of this study, as well as to provide an assessment on 
the magnitude of the impact to the plant. These plant programs require consideration any time 
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NAPS performs site modifications, either physical modifications or operational modifications. The 
subsequent sections identify the plant programs and provide discussion to evaluate impacts of 
implement seasonal flow reductions. 

2.3.3.8.1 10 CFR 50 Appendix J 

10 CFR 50 Appendix J governs leakage testing for the primary containment buildings. 
Containment buildings are the final barrier between fission products and the public, and Appendix 
J requirements ensure that this barrier remains functional within the appropriate acceptance 
criteria. The implementation of seasonal flow reductions would not affect the containment integrity 
or the containment leakage rate. In addition, none of the containment isolation valves or 
containment penetrations would be impacted by reduced flow through the CW system. 

2.3.3.8.2 ASME Code 

The implementation of seasonal flow reductions would not require changes to ASME piping or to 
pressure vessels designed to the ASME Boiler and Pressure Vessel Code. The proposed change 
does not add new piping or components or physically modify existing piping or components. 

2.3.3.8.3 Boric Acid 

Boric acid is used to control reactivity and power level in the primary reactor coolant system. It Is 
also stored in passive tank to provide reactor inventory and reactivity control in the case of an 
emergency. The implementation of seasonal flow reductions would not affect the Boric Acid 
programmatic controls at NAPS. 

2.3.3.8.4 Buried Components 

Although the proposed implementation of seasonal flow reductions does utilize a system with 
buried piping, there are no changes that would affect these components or how they are used. 
Therefore, there are no requirements for buried components that need to be considered for this 
change. 

2.3.3.8.5 Coatings 

The implementation of seasonal flow reductions would not require changes to coatings. The 
proposed change does not add new piping or components or physically modify existing piping or 
components that utilize coatings. 

2.3.3.8.6 Environmental Qualification 

1 0 CFR Part 50.49 defines rules and requirements for ensuring that electrical equipment that is 
important to safety can remain functional during and following design basis events to ensure the 
integrity of the reactor coolant pressure boundary, the capability to shutdown the reactor and 
maintain it in a safe condition, and to prevent or mitigate the consequences of accidents that could 
result in potential offsite exposures comparable to the guidelines in 10 CFR Part 50.34(a)(1 ), 
50.67(b )(2), or 100.11. 

The implementation of seasonal flow reductions would not install any new components, thus 
would have no impact on Environmental Qualification. 
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2.3.3.8.7 Fire Protection, Appendix R, NFPA 805 

10 CFR Part 50 Appendix R provides the fire protection program requirements for NAPS. The 
implementation of seasonal flow reductions does not add any new piping or components or 
change the way in which existing components are operated. Thus, there is no impact to Appendix 
R requirements. 

2.3.3.8.8 FLEX 

Following the Fukushima disaster in 2011, the industry responded by implementing compensatory 
measures for beyond-design basis external events, including measures for core cooling, spent 
fuel pool cooling, containment cooling, and upgraded spent fuel pool instrumentation. The 
implementation of Diverse and Flexible Coping Strategies (FLEX), an NRC standard, required the 
addition of tie-ins to use portable equipment to maintain steam generator cooling, reactor coolant 
system inventory, and multiple ways to keep spent fuel covered and cool in the spent fuel pool. 
Infrastructure was also developed to allow for multiple methods of powering equipment from 
ext~mal generators, etc. 

The implementation of seasonal flow reductions does not add any new piping or components or 
change the way in which existing equipment is operated, thus would not impede or affect any of 
the above activities. 

2.3.3.8.9 Flow Accelerated Corrosion 

The implementation of seasonal flow reductions does not add any new piping or components or 
change the way in which existing equipment is operated, thus no impact is anticipated related to 
Flow accelerated corrosion (FAC). In addition, FAC tends to occur at water temperatures from 
175°F - 450°F in the liquid phase, which is far above the expected temperatures in the circulating 
water system. 

FAC is a form of material degradation that can affect metallic materials that are normally resistant 
to corrosion because they are protected by an oxide film that forms on the surface. Turbulent and 
fast-flowing water or wet steam can wear away the protective film and lead to continued 
dissolution of the underlying metal.· Flow accelerated corrosion is not the same phenomenon as 
abrasion (caused by particles in the water), impingement (caused by water droplets in steam), or 
cavitation (caused by collapsing gas bubbles in a liquid flow). Heat Exchangers 

The cooling water. supplied by the CW system has a direct effect on the performance of the main 
condenser. Changes in the flow rate and temperature of the CW system water can affect 
condenser vacuum and plant efficiency and. the system currently utilizes a flow reduction program 
for cooler months when thermal efficiency is higher. The potential impact resulting from the 
implementation of seasonal flow reduction in warmer months has been reviewed and quantified 
in the preceding sections. The proposeq flow reductions are not expected to introduce any risk or 
adverse effects to the main condenser or other heat exchangers in the system. 

2.3.3.8.10 License Renewal and Aging Management 

In 2003, the NRC approved a license renewal to extend Unit 1 and 2 operating licenses an 
additional 20 years. In 2017, Dominion declared its intent to pursue SLR to extend.both operating 
licenses another 20 years. The SLRA is scheduled to be submitted in 2020. Modifications to 
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incorporate any changes to the existing intake design would be considered by NRC during the 
relicensing process. 

Regarding aging management, the NRC published NUREG-1801 to document the technical basis 
for determining where existing programs are adequate and where existing programs should be 
augmented for extended periods of operation with regard to license renewal. The implementation 
of seasonal flow reduction does not add any new piping or components or change the way in 
which existing equipment is operated, thus would not impede or affect the plant's licensing basis. 
Likewise, the implementation of seasonal flow reductions would not require new components 
subject to the NRC's aging management program. 

2.3.3.8.11 Maintenance Rule 

The scope of the Maintenance Rule (Regulatory Guide 1.160 and NU MARC 93-01) covers all 
safety-related structures, systems, and components (SSCs) as well as non-safety-related SSCs 
that are i) relied upon to mitigate accidents or transients or are used in plant emergency operating 
procedures, ii) whose failure could prevent SSCs from fulfilling their safety-related function, or iii) 
whose failure could cause a reactor scram or actuation of a safety-related system. To determine 
what equipment is within the scope of the Maintenance Rule, the function of the SSC is 
determined and the above screening criteria is applied. · 

T.he implementation of seasonal flow reductions does not add any new piping or c;:omponents or . 
change the way in which existing equipment is operated, thus would not affect the scope of the 
maintenance rule. 

2.3.3.8.12Material Compatibility 

The implementation of seasonal flow reductions does not add any new piping or components or 
change the way in which existing equipment is operated, thus there are no significant material 
compatibility affects anticipated. 

2.3.3.8.13 MOVs, AOVs, Relief Valves, and Check Valves 

The implementation of seasonal flow reductions does not add any new piping or components or 
change the way in which existing equipment is operated, thus there is no impact to valves. 

2.3.3.8.14North American Electric Reliability Corporation 

The North American Electric Reliability Corporation (NERC) was formed by the electric utility 
industry to promote the reliability and adequacy of bulk power transmission in North America. The 
Energy Policy Act of 2005 authorized the Federal Energy Regulatory Commission (FERG) to 
designate a national Electric Reliability Organization. NERC acts as this organization in the United 
States, and has the .authority to enforce standards on power system utilities in the United Station 
and Canada to ensure electric system reliability. 

The implementation of seasonal flow reductions would result in the plant generating less power, 
depending on the temperature of the water supplied by the CW system. This technically does not 
alter the generating capacity of the station (i.e. the plant could be returned to full _power by 
returning the CW system to full flow), but if a commitment to meet Final §316(b) Rule requirements 
prevents the plant from returning to full power, then the potential for conflicts with NERC 
requirements should be explored. Similar conflicts b!3tween Final §316(b) Rule commitments and 
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PJM Interconnection requirements may also occur, and would need to be evaluated in detail prior 
to implementation. 

2.3.3.8.15Nuclear Energy Insurers Limited 

Nuclear Energy Insurers Limited (NEIL) provides insurance to all operating nuclear power plants 
in the United States. The NEIL loss control manual provides standards for complying with NEIL 
requirements. The implementation of seasonal flow reductions does not add any new piping or 
components or change the way in which existing equipment is operated, thus there is no expected 
impact related to NEIL. 

2.3.3.8.16 Obsolescence 

The implementation of seasonal flow reductions does not add any new piping or components or 
change the way in which existing equipment is operated. The proposed flow reduction involves 
taking one CW pump out of service only temporarily. There is no equipment in the scope of this 
proposal affected by obsolescence. 

2.3.3.8.17 Station Blackout 

The Alternate AC (AAC) system was installed at NAPS to provide AC power to one emergency 
bus during a Station Blackout (SBO) event. The AAC system consists of a single, non-safety 
related 4160 VAC diesel generator. The AAC system is independent of the emergency diesel 
generators. The implementation of seasonal flow reductions would not affect this system, its 
operation, or its operating requirements. 

2.3.3.8.18 Steam Generators 

No impact is expected to the operation, maintenance, function, and design margins for the steam 
generators. 

2.3.3.8.19Thermal Fatigue 

No impact is expected to the number of expected thermal cycles for the spent fuel pool lining, 
reactor, and associated piping 

2.3.3.8.20Vessel Internals 

No impact is expected is expected to the design, maintenance, function operation, or safety 
margins for the reactor vessel internals. 

2.3.3.8.21 Welding 

No impacts are expected to the welding program. 

2.3.3.9 Impact to Virginia's Electrical Grid Supply 

The implementation of seasonal flow reductions at NAPS would impact the Virginia electrical 
supply grid by resulting in electrical power production losses during the months of May and June 
due to the operational losses associated with reduced circulating water flow. These operational 
losses would have to be replaced in the electrical supply grid by alternative sources of power. As 
discussed in Section 2.3.3.1.3, when the reduction in electrical load of 1.49 MWe for Unit 2 is 
considered in combination with the operational losses, the total reduction in the combined net 
generating capacity for both units is 13. 7 MWe for the month of May and 23.6 MWe for the month 
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of June. Assuming a 91. 7% utilization factor (average five-year capacity factor from t~e values 
presented in the §122.21(r)(8) Operational Status report), these operational losses result in a total 
loss of electricity supplied to the grid of 9,347 MWhr during May and 15,582 MWhr during June. 

2.3.4 Implementation Schedule 

The implementation of seasonal flow reductions by throttling or securing individual CW pumps 
could be achieved with no new construction or facility modifications, and therefore a detailed 
construction and implementation schedule is not provided. Full implementation of seasonal flow 
reductions would require the development of a guidance document or operating procedure that 
governs the timing and allowable parameters under which individual CW pumps could be secured, 
as well as the retraining of plant operators on the new operating guidelines for the CW pumps 
during May and June. 

Implementation is contingent upon an assumption that a new NPDES permit will be issued in 
2019 addressing and incorporating the· proposed flow modifications, which will allow the 
necessary· time for the development of the new operating guidelines and training of plant 
personnel prior to the assumed implementation of flow reductions in May/June of 2020. 

Due to the decreased temperature of Lake Anna during the winter months and corresponding 
decrease in required CW flow to achieve optimal power generation, the normal routine for NAPS 
is to have two of the eight CW pumps (one per unit) offline during the months of January -April. 
Therefore, to implement seasonal flow reductions by securing one and throttling three CW pumps 
during May and June, one of the CW pumps that is already offline could be left offline for the 
additional two months. This practice would be implemented annually. 

2.3.5 Cost Estimates 

2.3.5.1 C~pital Costs 

Because the implementation of seasonal flow reductions by taking individual CW pumps offline 
and throttling could be achieved with no new construction or modifications, there are no capital 
costs associated with the implementation of this technology. 

2.3.5.2 O&M Costs. 

Implementation of seaso~al flow reductions by throttling three Unit 1 CW pumps and securing 
one Unit 2 CW pump during the months of May and June would result in new operation and. 
maintenance costs for NAPS. Operations costs would result from the lost net generating capacity 
caused by the reduced circulating water flow. Maintenance costs would result from the _increased 
wear of throttling components, though these costs are considered negligible compared to 
operational costs. 

The lost generating capacities are based on the analysis in Section 2.3.3.1. The lost generating 
capacity of the plant in May and June, assuming continuous operation, is shown in Table 2-4 
below. Note that there would be no active power losses expected, as discussed in Section 2.3.3.1. 
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Table 2-4: Estimated Lost Generating Capacity 

Cost ltem5 Average Power 
Loss (MWe) 

Operational Power Losses During May 13.7 
Operational Power Losses During June 23.6 

2.3.5.3 Electricity Costs 

As described in Section 2.3.3.1.3, the total reduction in net generation at NAPS is the net effect 
of the operational losses due to increased condenser backpressure and the reduction in parasitic 
load due to throttling three Unit 1 CW pumps and securing one Unit 2 CW pump. The operational 
losses associated with implementing seasonal flow reductions at NAPS would result in 24,929 
MWhr of losses annually (9,347 MWhr during May and 15,582 MWhr during June). Note that 
dollar value estimates of the social and compliance costs due to reduced electricity generation 
are developed in Section 2.5.1.4 and 2.5.2.4. 

2.3.6 References 

2.3.6.1 

2.3.6.2 

2.3.6.3 

2.3.6.4 

2.3.6.5 

2.3.6.6 

2.3,.6.7 

2.3.6.8 

North Anna Power Station Updated Final Safety Analysis Report, Revision 53.03 

1-OP-48.2, Revision 42, Operation of Circulating Water System 

North Anna Units 1 and 2 Technical Specifications, Amendment No. 278/261 

1-AP-14.00, Revision 36, Low Condenser Vacuum 

2-AP-14.00, Revision 33, Low Condenser Vacuum 

SDBD-NAPS-SW, Revision 21, System Design Basis Document for Service Water 
System 

Electric Power Monthly with Data through December 2017, Table 5.6.B, U.S. Energy 
Information Administration 

2016-2017 Entrainment Characterization Study, North Anna Pqwer Station, Prepared 
by HOR Engineering, Inc. 

2.3.6.9 Standards for Steam Surface Condensers, Tenth Edition, September 2006, Heat 
Exchange Institute 

2.3.6.10 1-AR-G-F3, Turbine Low Vacuum Pre-Trip 

3 Note that operational power loss does not occur uniformly over the course of the month but varies according to 
water temperature conditions at the site. This item represents an average over the course of the month. 
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2.4 2 mm Fine-Mesh Screens 

2.4.1 Existing Cooling Water Intake System 

The current cooling water intake system at NAPS is a CCRS that draws circulating water from 
Lake Anna and passes it through the main condensers to condense the steam from the turbine 
exhaust. The cooling water system utilizes eight CW pumps, four for each unit, that each have a 
design flowrate of 238,200 gallons per minute (gpm) to draw water from Lake Anna and supply 
the CW system. The CW pumps draw lake water through eight traveling water screens and 
discharge into two intake tunnels, one tunnel for each unit. The traveling water screens consist of 
a 0.125" x 0.5" rectangular mesh that is constructed of 16-gauge wire (Reference 2.4.6.37). Each 
traveling screen is equipped with a screenwash spray to clean the screen and prevent excessive 
head loss due to debris build up. The screenwash spray discharge is collected in the concrete 
trash rake flume located at the top of the intake structure, in front of the traveling screens, where 
it then flows to a collection basket at the east end of the intake structure. 

After being pumped into each unit's respective intake tunnel, the CW travels through four steel 
pipes directing it to the condensers, where heat from the turbine exhaust steam is transferred to 
the CW system. The CW then leaves the condensers and is directed into a common concrete 
discharge tunnel via four steel pipes, one from each condenser water box. The Unit 1 discharge 
tunnel combines with the Unit 2 discharge tunnel on the south side of the station, where it then 
enters the discharge canal and is directed to the WHTF, for eventual recirculation within Lake 
Anna. 

2.4.2 Conceptual Design of 2 mm Fine-Mesh Screens 

The purpose of this section is to assess the technical feasibility of fine-mesh traveling water 
screens as an alternative to the existing 0.125" x 0.5" mesh screen system at NAPS. Feasibility 
is evaluated from an engineering and constructability standpoint, and a total project cost estimate 
is developed that includes capital costs, operational and maintenance (O&M) costs, and costs 
due to operational losses. Various impacts of retrofitting NAPS with fine-mesh screens are also 
evaluated, including operational, environmental, regulatory, licensing, and safety impacts. 

2.4.2.1 Background 

Fine-mesh screens utilize very small mesh opening sizes (less than or equal to 2 mm) to reduce 
entrainment. Because the mesh opening size is smaller, a greater proportion of the total area is 
covered by the screening material and not available for flow. As a result, the percent open area 
(POA), or percentage of the total screen area that can pass flow, is low for these screens. 
Therefore, a larger screening surface area would be required to reduce the through-screen 
velocity to an acceptable velocity. A maximum through-screen velocity of 1.5 feet per second (fps) 
at Extreme Low Water (ELW) was selected. This maximum through-screen velocity is lower than 
the current through-screen velocity at the station (approximately 2.6 fps), and balances the 
competing factors of maintaining a low velocity to improve survivability, but not so low that it would 
require too many additional screens to be feasible. 

Conventional through-flow traveling water screens can be altered to incorporate modifications 
that improve survival of impinged fish and other organisms, thus reducing the impingement 
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mortality rate. These modifications are meant to minimize fish mortality associated with screen 
impingement and screenwash removal. There are four features of traveling water screen systems 
that improve the survivability of fish and other organisms: 

• Continuous operation of traveling screens to minimize impingement time; 

• Alternative bucket configurations that include provisions to minimize damage to the fish 
upon entering the fish bucket, while they are in the bucket, and during transport to the fish 
handling and return system (FHRS); 

• Low pressure fish screenwash systems to gently remove the impinged fish before the 
high-pressure debris spray is used to clean debris off the screens; 

• A FHRS that ensures that the fish can be returned to the water body with a minimum of 
stress. 

Dual-flow traveling water screens are mechanically like through-flow screens but are rotated 
ninety degrees in the intake bay channel. A nose cone is mounted perpendicular to the flow to 
force the flow to the sides of the intake screens. The flow passes through both sides of the intake 
screen, exiting through the center of the screen on the back side. Flow diverters on the back side 
of the dual-flow screen prevent unfiltered water from bypassing the screens. A simpl ified 
illustration of a dual-flow screen is shown below. 

~r~~;r-· 
f.,_~i~.;.;::~~;· 

Figure 2-8: Dual-Flow Traveling Screen (Image Courtesy of WTR Engineering, Inc.) 

Because dual-flow screens have incoming flow through both the ascending and descending sides 
of the screen, they provide the following benefits: 

• Potential to decrease the velocity through the screens. The flow pattern of the dual-flow 
screen allows the entire submerged screen surface to be an active screen area. This 
means that a dual-flow screen of a given width would pass approximately twice as much 
water at the same velocity as a through-flow screen of the same width . Conversely, the 
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same amount of flow can pass through a dual-flow screen at about half the velocity as a 
through-flow screen of the same width . 

• Elimination of debris and organism carryover. Since all flow going through a channel 
installed with a dual-flow screen must pass through the screen before entering the screen 
well, the potential for debris carryover is eliminated . 

WTR Engineering is a leading designer and manufacturer of traveling water screens and was 
consulted on the project for the traveling water screen designs. 

2.4.2.2 Overview of Design 

To install fine-mesh screens at NAPS, it is proposed that the existing through-flow traveling water 
screens mesh of 1/8" x 1/2" would be retrofitted with a fine-mesh screen of 2 mm square. The 
existing screenwash system consists of four screenwash pumps each rated for approximately 
91 0 gpm of flow at 225 feet of head (References 2.4.6.33, 2.4.6.34, 2.4.6.35, and 2.4.6.36), which 
is comparable to the screenwash requirements provided by WTR Engineering for the new dual
flow screens, and therefore is assumed to be sufficient to remove impinged species as well as 
debris. In order to achieve the required open area for flow, eight new dual-flow traveling water 
screens are needed. These eight new screens would be installed in two new intake structures 
(four screens per intake structure). The new intake structures would be located in the immediate 
vicinity of the existing intake structure, to the east and to the west, respectively. 

Four of the eight CW pumps would need to be removed from the existing intake structure, allowing 
the removed CW pump's intake bay to be combined with a neighboring bay of a CW pump that 
was not removed. Intake bays would be combined such that two through-flow screens would filter 
water for each remaining CW pump. By doubling the inlet surface area for each pump while 
maintaining the pump's flow rate of 238,200 gpm, the through-screen velocity would be reduced 
to less than 1.5 fps. The four CW pumps removed from the existing intake structure would be 
placed into two new intake structures; one to the east (for Unit 1) and the other to the west (for 
Unit 2) of the existing structure. 

As proposed, each new intake structure would feature four dual-flow traveling screens. Selection 
of these screens would allow for the design of a longer but narrower intake structure (as compared 
to the existing intake structure), approximately 109 feet in length and 78 feet in width , which would 
be beneficial given the limited shoreline around the existing intake structure. The new intake 
structures would include trash bars, trash rakes, stop gates for dewatering , screen-wash pumps, 
a FHRS, and supporting electrical equipment. Similar to the retrofitted through-flow traveling 
screens, the new dual-flow traveling screens would be outfitted with 2 mm square fine-mesh . The 
new intake structures would contain four intake bays each (i.e., two bays for each CW pump). 
Each bay would be designed such that water flows through dual-flow traveling screens, aligned 
in parallel prior to reaching the CW suction piping at the end of the intake bay. The relocated CW 
pumps would be placed similarly to those in the existing intake structure and new CW tunnels 
would be constructed to reconnect with the existing CW tunnels. The vacuum priming pump house 
is located at the CW discharge, and therefore, would not require relocation or modification. 

A new FHRS is proposed to be constructed to safely return collected organisms to Lake Anna. 
This would require retrofitting a FHRS to the existing intake structure and adapting it to the FHRS 
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designed on each of the new intake structures. A system of troughs would be constructed to 
collect the FHRS output from all three intake structures. The debris and fish would be handled 
separately. The fish would be returned to Lake Anna beyond the hydraulic area of influence (AOI) 
of the intake structure. This reduces the possibility of immediate re-impingement of the fish and 
fish larvae at the intake structures. The fish trough would be constructed of an 18" wide fiber 
reinforced polymer (FRP) U-shaped channel with grating on the open end. The debris would be 
filtered by debris baskets and the water would be returned to the intake cove. 

The conceptual design has an estimated technology service life of 20 years (Reference 2.4.6.31 , 
Exhibit 8-19) for both the retrofit of fine-mesh screens on the existing intake structure and the 
construction of the new intake structures. 

2.4.2.3 Proposed Modifications to the Existing Intake Structure Building 

The existing intake structure is approximately 70 feet in length and 190 feet in width and houses 
eight through-flow traveling screens, eight CW pumps, two Auxiliary Service Water (ASW) pumps, 
four screenwash pumps, two auxiliary flash evaporator pumps, one supply pump for the reverse 
osmosis (RO) system, and a fire pump. The four screens and CW pumps on the east half of the 
structure provide the CW flow for Unit 1 and the four screens and CW pumps on the west half of 
the structure provide the CW flow for Unit 2. The structure consists of eight parallel bays, with one 
screen located near the mouth of the bay and a single CW pump at the end of the bay. Trash bars 
provide the first layer of debris defense for the structure, which is cleared as needed with a trash 
rake that traverses the width of the structure. 

The ASW pumps are safety-related pumps and unaffected by the design proposed herein. These 
pumps are housed in a concrete structure, and the pumps' suction are located in the bays for CW 
pumps 1-CW-P-1D and 2-CW-P-1A (Reference 2.4.6.28). Similarly, there are two safety-related 
screenwash pumps, which are located adjacent to the ASW pumps. In addition to performing 
screenwash functions , these pumps also serve as the primary source for make-up flow into the 
station 's closed-loop SW system (Reference 2.4.6.1, Section 9.2.1 .2.2). These pumps and their 
operation would not be negatively affected by the modifications to the existing intake structure. 
The proposed hydraulic study would further reinforce the negligible impacts of the fine-mesh 
screen retrofit on the operation of the safety-related equipment. 

There are also non-safety related pumps located on the existing intake structure: two screenwash 
pumps, two auxiliary flash evaporator pumps, a supply pump for the RO system, and a fire pump. 
The modifications required to the existing intake structure would not inhibit the operation of these 
pumps. All of these pumps are located in the bays where the new walls are proposed but their 
suctions are located well into the bays and will not be impacted by the new curved walls (see 
details below). 

The CW pump discharge exits the back of the existing intake structure into a CW discharge tunnel. 
Each unit has its own tunnel that the flow from the four CW pumps associated with that unit flow 
into. There are motor-operated valves (MOVs) located at the discharge of each CW pump, which 
are used to throttle pump flow during the fall and spring seasons (Reference 2.4.6.18, Attachment 
1 ). The tunnels are constructed of reinforced concrete below grade and have a 13-foot by 14-foot 
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(approximate) rectangular cross section (Reference 2.4.6.29). The vacuum priming pumps for the 
CW system reside near the discharge of the CW, and therefore, are not impacted by this design. 

As proposed , modification to the existing intake structure building would remove four of the CW 
pumps and associated support equipment from the structure, two from each unit. The intake bay 
of a removed pump would be modified to be combined with the intake bay of a retained pump. 
The wall between the two intake bays and CW pumps and behind the traveling screens would be 
removed and two W10 x 112 steel beams would be inserted to provide the necessary support for 
the top deck. The intake bay walls that would be removed as part of the design are shown in red 
on Figure 2-9 below. 

Figure 2-9: Illustration of Intake Bay Wall Modifications 

Once the necessary intake bay walls are modified, a 2-foot-thick curved wall with a radius of 17'-
4" would be constructed to seal off the abandoned CW pump area and guide the flow towards the 
retained CW pump. Similarly, the opening between the CW tunnel and the abandoned piping from 
the relocated CW pump would be sealed off. Drawing DMNNA00034-M-003 in Appendix B 
provides the full details of the modified intake structure. See Appendix E for the structural 
evaluation that validates the proposed modifications. Analysis of the proposed changes is in 
accordance with ACI 318-14 (Reference 2.4.6.13), AISC 360-16 (Reference 2.4.6.14), & IBC 
2015 (Reference 2.4.6.10). 

Since the retained pumps will not be relocated within the existing intake structure, they will remain 
slightly offset from the center of the two through-flow screens servicing each bay. As described 
above, curved walls would be added to help smoothly re-direct the flow towards the pumps and 
limit the amount of turbulence created. Since this is not a standard position for ideal intake flow 
cond itions, a hydraul ic study is included in the cost assessment to validate the approach taken in 
this conceptual design. There is risk the study will determine the pumps will need to be relocated 
within the existing intake structure, which would significantly increase implementation costs, 
lengthen the schedule and likely increase outage time (and therefore electricity costs) . 

The final modification to the existing intake structure would be to add retaining walls in front of the 
structure to extend the length of each intake bay. The placement and relation to the existing intake 
structure of the retaining walls are shown in Figure 2-10 below. 
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Figure 2-10: Retaining Wall Modification to the Existing Intake Structure 

The overall length of these walls would align the intake bays between the existing intake structure 
and the new intake structure to the east. This is done to retain a nearly uniform flow distribution 
and eliminate unwanted eddies caused by offset intake structures. The overall dimensions of 
these walls are 45 .2 feet long, 3 feet thick, and 47 feet tall. These walls would be reinforced with 
two mats of #9 rebar @ 6" on center. The face-to-face spacing between the walls would be 20 
feet, which is the existing bay width. Note that the walls would be collinear with the existing walls 
(i.e., the retaining walls are in line with the current intake structure bay walls). A reinforced 
concrete slab, with two mats of #9 rebar @ 6" on center, would be poured to provide a common 
base for the retaining walls . The concrete slab would be 3 feet thick with a top elevation of El. 
221 '. This is the same elevation as the bottom of bay (in the existing intake structure). 

2.4.2.4 New Intake Structure Buildings 

As proposed , two new intake structures would be built to supplement the existing intake structure. 
The new intake structure to the east would provide CW flow to Unit 1 whi le the one to the west 
would service Unit 2. The new intakes are identical designs and would be reinforced concrete 
structures primarily utilizing shear walls for lateral load resistance. The intake structures would be 
designed in accordance with International Building Code (IBC) IBC-2015 (Reference 2.4.6.10), 
American Society of Civil Engineers (ASCE) ASCE 7-14 (Reference 2.4.6.15), American 
Concrete Institute (ACI) ACI 318-14 (Reference 2.4.6.13), and American Institute of Steel 
Construction (AISC) AISC 360-16 (Reference 2.4.6.14 ). Furthermore, the guidelines for 
environmental structures and seismic design of water retaining structures in ACI 350 (Reference 
2.4.6.11) and ACI 350.3 (Reference 2.4.6.12), respectively , would be followed as appropriate. For 
the preliminary design, select bounding conditions from the codes of record were used to provide 
a preliminary design that supports providing a construction cost estimate and schedule for the 
new intake structures. 

Figure 2-11 presents the plan view of the existing intake structure and proposed placement of the 
new intake structures. Note that some of the details provided in DMNNA00034-M-001 from 
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Appendix B have been removed for clarity. The placement within the intake bay and orientation 
relative to the existing structure plays a significant role in the conceptual design. This is discussed 
for both the new intake structures in the following paragraphs . 

tr« ttJHtt sn,e:::ner 
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Figure 2-11: Layout of New and Existing Intake Structures 

As proposed, the new intake structure to the east is 20' from the existing intake structure and 
parallel with it. The placement is preferential as it would create a uniform direction from which the 
intake structures draw their flow. Furthermore, the retain ing walls (See Section 2.4.2.3) added to 
the existing structure would align the bays so that the overall bay length (from inlet to CW pump 
centerline) is identical for both structures. This placement of the new structure is advantageous 
for connecting the new CW tunnels to the existing ones. 

The new intake structure to the west of the existing intake structure is proposed to be placed at a 
50-degree angle to the existing intake. The front right corner is collinear with retaining walls and 
new intake structure to the east (as seen in Figure 2-11 ). Although not ideal to promote a un iform 
hydraulic flow pattern , the placement of this structure is beneficial for routing the corresponding 
CW tunnel to the existing one. Drawing DMNNA00034-M-001 shows the obstructions 
(transformers and intake structure control house) that the new circulating tunnel must circumvent. 

The details of the preliminary design for the new intake structures are provided in drawings 
DMNNA00034-M-001 and DMNNA00034-M-002 in Appendix Band also shown in Figure 2-12 
below. Each structure would be approximately 109 feet in length and 78 feet in width . The top 
deck elevation would be at El. 265' (same as the current intake structure) and a concrete flood 
wall would be provided around the perimeter of the top deck. The top deck would be reinforced 
concrete (two mats of #9 @ 9" on center) with a thickness of 2 feet. 
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Figure 2-12: New Intake Structure Bay Configuration 

Major components on the top deck of the new intake structures include a trash rake (shown in 
Figure 2-13 below), dual-flow traveling screen housings, screenwash pumps and the relocated 
CW pumps. The 4.16 kV, 480 V, and 125 V distribution equipment would be relocated from the 
existing intake structure in a separate electrical building also on top of the new intake structure. 
The additional electrical building would be a prefabricated structure secured to the top deck. See 
Appendix E for details of the structural evaluation that validates the proposed structure. 
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Figure 2-13: Trash Rake System (Image Courtesy of WTR Engineering, Inc.) 

The bottom slab of the new intake structure would be 3 feet thick reinforced concrete with two 
mats of #10 @ 12" on center and a top of concrete elevation of El. 221 ' where the bottom of the 
traveling water screens, trash racks and stop logs would be located. No caissons would be 
required based on gravity loads in combination with seismic loads (including overturning effects). 
The seismic analysis credits the water in the structure. 

Each new intake structure would consist of four identical openings. A single opening would house 
a set of front stop gate guides, a set of trash bars, a concrete "nose" to support proper approach 
flow to the traveling screen, a dual-flow traveling water screen and a set of rear stop gate guides. 
Each pair of openings would combine into a single bay to form two parallel bays. Each bay would 
end at the CW pump suction piping . The perimeter walls would be two feet thick with two mats of 
#11 rebar@ 12" on center embedded for concrete reinforcement. The interior vertical walls would 
also be two feet thick, but the embedded concrete would be two mats of #10 rebar @ 12" on 
center. 

2.4.2.4.1 Hydraulic Design for the New Intake Structures 

As proposed, the new intake structures would use the four CW pumps relocated from the existing 
intake structure. Similar to the existing intake structure, the pumps would be located at the rear 
of the new intake structures. The relocated pumps in the new east intake structure would be 
collinear to the line of retained CW pumps in the existing intake structure. This is not the case 
with the new west intake structure because of its angled placement, which results in the line of 
relocated pumps in the west intake structure being angled approximately 45 degrees from the line 
of retained CW pumps in the existing intake structure. It should be noted that, although the size 
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of the NAP S's intake structure would be expanded as part of this conceptual design, the capacity 
of the intake to withdraw cooling water would not be increased. The larger intake structure is 
required to maintain an acceptable through-screen velocity and head loss across the fine-mesh 
screens. 

The pump bays are designed based on guidance from the Hydraulic Institute Standards (HIS) for 
pump pit design (Reference 2.4.6.3). For each new intake structure, the flow would be split 
between two 25 percent capacity pumps. The other 50 percent would be supplied by the CW 
pumps in the existing intake structure. Therefore, the required flow rate for each CW pump would 
be 238,200 gpm (Reference 2.4.6.1, Section 10.4.2.1 ). The pump bay and channel are designed 
to maintain adequate approach velocity and submergence for effective pump operation. 

Based on the HIS design guidance, the sump dimensions for a pump with a design flow rate of 
238,200 gpm are shown below. Because each CW pump would have its own individual pump 
bay, the dimensions shown in Table 2-5 are for each individual CW pump bay. See design drawing 
DMNNA00034-M-002 in Appendix B for layout and dimensions of the pump bays. 

Table 2-5 - Circulating Water Pump Pit Design Dimensions 

Parameter Dimension 

Pump Intake Bell Diameter (D) 9' 

Length of Pump Bay to pump bell centerline (>5D) 45' 

Vertical clearance between bottom of pump bell and 
2'-9" 

bottom of pump pit (>0.3D and < 0.5D) 

Horizontal distance between pump bell centerline and 
T 

back wall of pump pit (0.75D) 

Horizontal distance between pump bell centerline and 
9'-4" 

side wall of pump pit (D) 

Width of pump pit (2D) 18'-8" 

Each screen bay would have a channel width of 16'-9" to meet the requirements of the screen 
vendor. The two screen intake bays (for each pump) would combine into a wide common area 
before converging to a narrower pump bay suction pit that would travel towards the pump suction. 
HIS does not recommended having a pump suction located in an overly wide intake channel. 
Therefore, the width must be reduced prior to the long channel that leads to the pump. A general 
layout of the intake structure is provided in Figure 2-12 and a dimensioned drawing is provided in 
DMNNA00034-M-002 in Appendix B. 

Additionally, due to the large flow through the CW pumps, it is recommended that a hydraulic 
model study be performed to determine if vortexing would be a potential concern. Based on the 
results of the hydraulic model study, vortex suppression devices such as flow straighteners may 
be required. This is considered standard practice for an intake of this size. 
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2.4.2.4.2 New Intake Structure Discharge Piping 

As proposed, the discharge piping associated with the relocated CW pumps would be capped 
and abandoned in place. The discharge of the relocated CW pumps would exit the rear of the 
new intake structures below grade, which is similar to the current configuration. New CW tunnels 
would be constructed for each new intake structures. These tunnels would consist of a scaled 
version of the existing CW tunnel with extema~ dimensions of 9 feet wide by 10 feet tall. For the 
west intake structure, the flow would travel in a tunnel around the transformer equipment and 

control house for the existing intake structure and reconnect to the exiting CW tunnel 
approximately 110 feet downstream of the existing intake structure. The new CW discharge tunnel 
for the west intake structure would reconnect with the existing Unit 2 CW discharge tunnel prior 
to the existing rail line, avoiding interference and the need to modify the rail line during 
construction. A similar tunnel would be installed for the east intake structure. The new CW tunnel 
would reconnect with the existing tunnel 30 feet downstream of the existing intake structure. For 
current operation, the RO supply pump is used to ensure that the CW discharge tunnel is filled 
prior to bringing the CW pumps online when coming out of an ~utage. A similar process would be 
used for the new CW discharge tunnels and the RO supply pump would be run longer prior to 
startup to ensure that all CW discharge tunnels are filled. As part of a detailed design, a hydraulic 
study would be performed to confirm whether this could be achieved using the current RO supply 
pump piping configuration (i.e. the new CW tunnels are backfilled from the RO supply flowing into 
the existing tunnel), or tf additional pipe runs to the new CW tunnels would be necessary. See 
design drawing DMNNA003-M-001 in Appendix B for layout of the new CW tunnels. 

2.4.2.5 Through-Flow Traveling Water Screens 

The preliminary design for fine-mesh screens at NAPS proposes two modifications to the through
flow traveling water screens on the existing intake structure: 1) retrofitting fine-mesh screens on 
the screen and 2) retrofitting a FHRS. 

2.4.2.5.1 Fine-Mesh Screen Retrofit 

The through-flow traveling water screens are currently outfitted with a 0.125" x 0.500" x 
0.06" (16 gauge) diameter mesh. The screens are operated manually, on an as-needed basis. 
Actual flow rate through each screen is approximately 530 cubic feet per second (cfs), which 
indicates a through-screen velocity of 2.57 fps based on a wetted screen area of 350 ft2 at ELW 
level and ~ POA of 59%. POA is the percent of wetted screen area that is not wire mesh. 

WTR Engineering was consulted on the project for alterations to the existing through-flow 
screens. The existing traveling water screens are proposed be retrofitted with a 0.08" (2 mm) x 
0.08" (2 mm) fine-mesh screen. The retrofitted screens would be operated on a continual basis. 

- ' 

The through velocity for each screen would be reduced to 1.40 fps, based on the same immersion 
requirements applied to the existing screens. Even though the opening size is smaller, the . 
reduction in velocity is attributed to the doubling in screen area per pump since two screen bays 
will combine flow to a single CW pump. Table 2-6 below captures the comparison of critical 
parameters between the existing and retrofitted through-flow screens. 
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Table 2-6 - Design Parameters for Existing and Retrofitted Through-Flow Traveling Water 
Screens 

Existing Retrofitted 
Parameter Through-Flow Through-Flow 

Screen Screen 

Mesh Opening Width 0.125" 0.08" 

Mesh Opening Height 0.500" 0.08" 

Mesh Thickness 0.06" 0.03" 

Chamber Width 15'-3" 15'-3" 

Effective Width 14'-0" 14'-0" 

Minimum Immersion* 25' 25' 

Flow Per Screen 530 cfs 265 cfs 

Wetted Screen Area 350 ft2 350 ft2 

POA 59% 54% 

Through Velocity 2.57 fps 1 .40 fps 

* Immersion height based on ELW level (El. 246'). 

This design assumes the retrofit requires the entire screen to be removed from the intake structure 
so that each screen/bucket section could be replaced. Additionally, the existing screenwash 
system (four pumps, two for each unit, each rated for approximately 910 gpm of flow at 225 feet 
of head) is comparable to the screenwash requirements provided by WfR Engineering for the 
new dual-flow screens, and therefore is assumed capable of removing debris from the smaller 
mesh. This includes the required spray for the retrofitted FHRS. 

2.4.2.5.2 Fish Spray System Retrofit 

In order to fully benefit from having a FHRS installed at NAPS, the existing intake structure and 
corresponding traveling water screens are proposed to be modified to handle debris and fish/fish 
larvae separately. The current screenwash system provides a spray that is not optimal for fish/fish 
larvae survival (i.e., too great of a pressure). Therefore, a new set of spray pipes would be 
installed adjacent to the existing ones to provide a lower pressure spray, ranging between 5 and 
10 psi. Furthermore, a new trough would be added along the top deck of the existing intake 
structure to carry the debris and fish/fish larvae separately. 

Two new troughs would be added to the existing intake structure: one inside the existing concrete 
debris trough and one directly above it. Both of these troughs are identical to the FRP trough (18" 
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wide and 27" tall) used for the FHRS installed on the new intake structures (described in detail in 
Section 2.4.2.7). The upper trough , servicing the debris spray system, would be installed above 
the existing concrete trough , which is located directly below the fiberglass splash housing of the 
through-flow traveling water screens. Therefore, modifications to the existing fiberglass housing 
would be required to allow for the new trough. A set of stairs would be installed to allow easy 
access to both sides of the trough . The lower trough , servicing the fish spray system, would be 
placed inside the existing concrete trough and would require minor modifications to the concrete 
to fit correctly. 

In order to separate the debris and fish , a new 2" line would be added adjacent to the existing 4" 
debris spray piping . The placement would be such that the spray from the 2" line cleans the 
screens off with lower pressure flow to remove the fish/fish larvae while the debris remains. The 
pressure of the 2" line and eventual spray would be adjusted with a valve to a sufficiently low 
value (ranging between 5 and 10 psi). The larger 4" debris spray would continue to operate as 
originally designed. Note that the new 2" line is the first spray to contact the screens, reducing the 
potential for the fish/fish larvae to contact the higher pressure spray. As described above, the 
layout also changes the existing concrete debris trough into the trough for the FHRS. 

Figure 2-14, which is a markup of Reference 2.4.6.30, presents the profile (a) and straight-on (b) 
views of the existing traveling water screens with the proposed fish spray system retrofit. The light 
blue is the low-pressure system for fish/fish larvae and the debris spray is shown in red. As 
discussed above, and piping for the debris spray already exists. The new components are the 
FRP troughs to carry the debris and fish/fish larvae and the piping for the low-pressure spray. 
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Figure 2-14: Retrofit of a FHRS on Existing Traveling Water Screens 

2.4.2.6 Dual-Flow Traveling Water Screens 

In order to limit the quantity of new screens required , WTR was asked to provide the largest dual
flow travel ing water screens that can effectively and reliably operate for the design. Through 
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discussion with WTR, the largest screen width that could reliably operate for this application is a 
screen having a basket width of 6'-8" and an overall width of 10'-8.375". Based on achieving a 
through velocity of 1.5 fps or less, the submerged screening area was used in combination with 
the percent open area and channel dimensions to determine the number of dual-flow screens 
required. Eight dual-flow screens would be required to pass the CW intake flow at a through
screen velocity of 1.44 fps at ELW level. The elevation of the bottom of the new intake channel 
was matched to the existing intake structure so that the maintenance dredging requirements 
would be equivalent for both structures. 

The primary design parameters for the new fine-mesh, dual-flow traveling water screens are 
summarized in Table 2-7 below. See design drawing DMNNA00034-M-002 in Appendix B for 
layout of the screens. The values provided by the screen vendor are based on the CW flow only. 
Note that the head loss across the new dual-flow screens ranges from 2.8 inches of water when 
100% clean to 5.34 inches of water when 50% blocked. Although these head loss values are 
higher than the head loss across the existing screens, they are not expected to have a significant 
impact on the CW system or challenge the CW pumps' NPSH margin. This would be confirmed 
as part of the hydraulic study that would be performed during detailed design. Similar to the 
retrofitted existing screens, the new dual-flow screens would be operated on a continual basis. In 
each intake structure, one of the two bays contains a screenwash pump. The screenwash pump 
suction would add a negligible amount of additional flow through the screens. 
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Table 2-7 - Design Parameters for the Fine-mesh, Dual-flow Traveling Water Screens 

Parameter Dual-Flow Screen 

Mesh Opening Width 0.08" 

Mesh Opening Height 0.08" 

Mesh Thickness 0.03" 

Chamber Width 16'-9" 

Effective Width 6'-8" 

Minimum lmmersion(1l 25' 

Width of opening at back of screens 6'-1.25" 

flow capacity per screen 265 cfs 

IVVetted Screen Area 333 ft2 

POA 59% 

!Velocity approaching the screen 0.8 fps 

!Velocity along the sides 1.18 fps 

!Velocity through screens 1.44 fps 

!Velocity through outlet 1.91 fps 

2.80" (100% Clean) 
[Total head loss across screen 3.46" (75% Clean) 

5.34" (50% Clean) 
(1> Immersion height based on ELW level (El. 246'). 
(Zl Includes head loss across inlet openings, mesh panels, and 
exit outlet 

The screens would use two sets of low-pressure fish spray nozzles, one on the inside of the 
screen and one on the outside (see WTR proposal in Attachment 1 ). This ensures that no fish 
remain attached to the screens ( done by the inside nozzles spray out) and that all the fish are 
washed into the fish trough (done by the outside spray by spraying along the surface of the 
screen). The fish sprays would operate at a nominal pressure of 10 psi. The design of the screen 
is such that the fish would be gently removed from the screens by the low-pressure fish spray 
before the high-pressure debris spray is applied to remove debris. The debris sprays would 
operate at a nominal pressure of 40 psi. The screens would use two troughs, a fish return trough 
and a debris trough. The fish return trough would be located above the debris trough. The fish 
would empty into the main fish trough, discussed below. Each debris trough would empty into a 
main debris trough that would carry debris to the end of the intake structure for removal. This dual 
trough setup would be similar to the existing intake structure's configuration after the retrofit of 
the FHRS. 

49 



DRAFT 40 CFR 122.21 (r)(l 0)-(12) Submittals 

2.4.2.6.1 Screenwash System 

The screenwash system of dual-flow traveling water screens removes debris and fish from the 
screen surface. The total required screenwash flow rate for each screen ranges from a 
recommended minimum of 681 gpm to a recommended maximum of 759 gpm. Using the 
maximum of these flow rates as a design point and multiplying by 4 for the number of screens, 
the total required screenwash flow rate for each new intake structure is 3,036 gpm. This required 
flow is rounded to 3,200 gpm for operational margin. 

As discussed earlier, the dual-flow screens would require water at both high and low pressures 
to operate the debris and fish screenwash systems, respectively. The fish sprays would operate 
at 10 psi, while the debris sprays would operate at 40 psi. Pressure-reducing valves would be 
used to reduce the pressure for the low-pressure fish sprays. 

As proposed, the screenwash pump would be located just behind the dual-flow screens. Suction 
piping would be 21.50" in diameter and would draw water starting at El. 241'. The screenwash 
pump would discharge to a 1 O" diameter pipe and tee into two 8" headers. The two 8" header 
pipes would be routed to reach behind each traveling screen. From the 8" header, 3" pipes would 
tee off to supply screenwash flow to each screen. These pipes would be routed directly to the 
sides or back of the screens as needed. The debris spray header would tee from the 3" pipe, and 
two 2" pipes would connect to the inside and outside fish spray headers. Pressure-reducing valves 
would drop the pressure to an acceptable level for the low-pressure fish spray nozzles. Isolation 
valves on each of the fish spray and debris spray headers would be installed. The specific routing 
of these pipes would be finalized during detailed design. 

The screenwash pump would be required to deliver flow at a pressure of 40 psi (92 feet) to each 
high-pressure debris spray nozzle. Elevation change from pump suction (El. 241 ') to top spray 
header (assumed to be 1 O' above the top deck elevation of El. 265') is approximately 34 feet. 
Head losses are approximately 40 feet when accounting for the length of pipe and fittings. 

The required total dynamic head (TOH) for the screenwash pump is approximately 166 feet. To 
provide operating margin, a pump that can supply 3,200 gpm at a design TOH of 180 feet is 
specified. One pump would be required for each new intake structure and the corresponding four 
dual-flow traveling screens (Attachment 1 ). Note the screenwash pumps would draw suction from 
the intake bays and not from the CW discharge piping. 

2.4.2.7 Fish Handling and Return System 

The design of the FHRS is driven by the description of a fish handling system in the definition of 
a modified traveling screen at 40 CFR 125.92(s), which requires that a FHRS have sufficient water 
flow to return the fish directly to the source water in a manner that does not promote predation or 
re-impingement of the fish or require a large vertical drop. Additionally, this design considered the 
best practices and guidelines provided in References 2.4.6.4 and 2.4.6.5. The best practices are 
summarized in the numbered list below. 

1. All conveyance structures shall be smooth to prevent abrasion to the fish. 
2. Water depth shall be a minimum of 6 in. and shall have a minimum width of 18 in. 
3. Transport velocities should be greater than the sustained cruising speed of fish. The 

cruising speed is often 2 - 4 fps. 
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4. Materials used should minimize bio-fouling. 
5. Long radius (r/d > 2.5) bends shall be used to prevent abrasion at the bends. 
6. Pipe joints shall be constructed such that there is a smooth transition between pipe 

sections. 
7. All transitions should be gradual and avoid flow separation. 
8. Buried piping shall be below the frost depth. 
9. The outlet shall be located well away from the intake to avoid re-impingement. 
10. If a trough-style pipe is used (i.e., the flow is not fully circumscribed), screening material 

shall be used to prevent bird/animal predation. 

The design of the FHRS has been evaluated to meet each of the above criteria as follows: 

• To satisfy the 1st and 4th criteria, FRP material would be used for the new fish trough. FRP 
would provide a smooth conveyance surface and is resistant to bio-fouling. 

• To ensure that the 2nd criterion is met, an 18" diameter trough would be used for the 
conveyance of fish, eggs, and larvae 

• For the 3rd criterion, the flow was modeled using the Manning formula for uniform open
channel flow in a partially full, U-shaped channel. This was done for all segments of the 
FHRS as the flow rate varies in each section (see below). The cross-section of the trough 
is known, and a reasonable slope is established. The water would fill the curved area of 
the trough up to an unknown depth on the straight sides of the U. This depth is estimated, 
which results in a velocity of water. The velocity is converted to a flow rate using the 
assumed depth, and the calculated flow rate is checked against the known flow rate for 
the segment of interest. The estimated depth is iterated until the calculated flow rate is 
similar to the known flow rate. The Manning equation applied is shown below (Reference 
2.4.6.6): 

k (~)2/3 
V = ;;:\j" 51/2 

Where V is the velocity in fps, k is a unit conversation factor of 1.486, n is pipe roughness 
(0.011 for FRP, Reference 2.4.6.6, dimensionless), A is the flow area of fluid in the trough 
(ft2), P is the wetted perimeter of the trough (ft) and S is the slope (ft/ft). 

• To meet the 5th and 71h criteria, sharp bends are avoided in the design to reduce abrasion 
of fish around turns. All bends have a tum radius ratio (r/d) greater than or equal to 2.5. 

• FRP sections would be flange connected to provide a smooth conveyance surface, 
meeting the 6th criterion. 

• The 8th criterion is not applicable as the FHRS troughs are above grade until the troughs 
drop below the water level to return the organisms to Lake Anna. Icing along the FHRS is 
of a concern but may be able to be mitigated by running additional screenwash pumps to 
increase the flow rate through the trough/piping or by routing a portion of the heated 
discharge flow to the FHRS. Potential icing mitigation techniques would be proposed and 
evaluated as part of a detailed design. 
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• The 10th criterion is met by covering the trough portion of the FHRS with 
screening/grating. 

• In order to avoid re-impingement, the FHRS would be routed beyond the intake's 
Impingement AOI. As presented in Section 2.2.3 of the §122.21(r)(2) Characterization of 
Source Water Body report, the required distance away from the intake structure to be 
beyond the Impingement AOI is 210 feet. The design of the FHRS for NAPS is over 1,500 
feet from the intake structure, meeting the requ irement of the 9th criterion. 

The FHRS consists of five sections of varying length and slope as the flows converge from the 
various sources (i.e ., the two new intake structures and existing intake structure). Figure 2-15, 
which is a cut from DMNNA00034-M-001 , identifies all five sections of the FHRS. 
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Figure 2-15: Sections of the FHRS 
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Section 1 connects the new intake structure to the west to the first wye connection . The second 
section joins the retrofitted FHRS from the existing intake structure to the first wye connection . At 
the first wye connection the flows of Section 1 and 2 converge and are carried through Section 3. 
Section 3 terminates at the second wye connection . The penultimate section , Section 4, connects 
the new intake structure to the east to the second wye connection. Finally, Section 5 carries all 
the flow from the FHRSs back to the lake. Note that Section 5 is shortened in the figure for brevity 
although it is an order of magnitude longer than all other sections. 

Using the Manning formu la for uniform open-channel flow, the depth of the water in the trough 
and corresponding water velocity can be determined for all the sections. Note that 529 gpm was 
used for each screen in service (i.e., the new intake structures each output 2, 116 gpm (529 gpm 
x 4 screens) and the existing intake structure outputs 4,232 gpm (529 gpm x 8 screens)). In order 
to verify that all sections provide the requ ired submergence and velocity, the absolute minimum 
flow rate possible through each subsection is considered. This would allow the site to operate the 
FHRS individually on each intake structure. Table 2-8 summarizes the design parameters for the 
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various sections of the FHRS. Note the width and depth meet the 2nd criterion and the velocity 
meets the 3rd criterion. 

Table 2-8 - Parameters for Manning Equation to Validate FRP U-Shaped Trough Size 

Section No. (See Figure 2-15) 
Parameter 

1 2 3 4 5 

Trough Width, in. 18 

Trough Height, in. 27 

Manning Pipe Roughness Factor 0.011 

Depth of Flow, rn. 815 18.06 11.24 6.37 7.48 

Cross-Section of Flow, ft2 0.78 2 02 1.16 0.56 0.63 

Wetted Perimeter, ft 2.22 3.87 2.73 1 91 2.01 

Slope, ft/ft 0.0081 0 0029 0.0028 0.02 0.0144 

Velocity, fps 6.06 4.68 4 05 8.42 7.48 

Volumetric Flow, gpm 2116 4232 2116 2116 2116 

Once the bottom of the fish trough reaches an elevation of El. 254', the trough transitions to a 20" 
inner diameter FRP pipe. The piping runs until the end of the FHRS. This is done in order to verify 
all the fish/fish larvae are returned to the lake at the location outside the AOI. The elevation of El. 
254' was selected because NAPS is procedurally directed to shutdown at that elevation. Once 
shutdown, the FHRS would no longer be in service. 

Supports for the FH RS are provided in two methods: cantilever beams mounted to the face of the 
intake structures and concrete pads poured in the ground. The cantilevered supports are made 
of a 3-foot W8x31 beam welded to a 12" by 12" steel plate. The steel plate is then mounted the 
face intake structures using four 0.500" by 12" Hilti anchor bolts. Referring back to Figure 2-15, 
sections 1 and 3 of the FHRS use these types of support while all other sections use the concrete 
pads. Each concrete pad is 2.5 feet long by 1.3 feet wide and 2.5 feet tall with 6" of the height 
protruding above ground. The fish trough would be bolted to the concrete pad using supports 
located intennittently along the trough. These concrete pads are in accordance with the ACI 
criteria. Note that the maximum spacing between supports, either a cantilever beam or concrete 
pad, would not exceed 23 feet. 

The exact placement of the fish trough and corresponding concrete pads along the peninsula of 
the proposed routing would require supplemental surveying and would be determined as part of 
a detailed design. The concrete pads would be placed strategically such that the spacing would 
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remain within the limits, the size of the supports would remain unchanged, and the slope of the 
fish trough would be consistent. 

2.4.2.8 Electrical Design. 

As proposed, the existing 4.16 kV switchgear and 480-volt AC motor control center (MCC), 125-
volt DC and miscellaneous distribution equipment currently powering the existing four (4) CW 
pumps· and their auxiliaries would be reused to power the four (4) relocated CW pumps and 
accessory equipment. 

The same approach would be taken for the existing circulating water pumps discharge valves 
being fed from the existing 480-volt AC MCC. The existing motor control center cubicles would 
be reused to power the newly located discharge valves. 

The existing circulating water pump and discharge valve cables would be abandoned in place 
and new cables would be installed from the existing electrical equipment room in the intake 
structure control house to their new locations at the two new intake structures. 

A new overhead cable tray system would be installed from the existing electrical equipment room 
in the intake strucfure control house to the new intake structures and then routed to each relocated 
circulating water pump. The new tray system would also service each pump's discharge valve. 

The new cable tray system from the intake structure control house would have separate cable 
trays for all voltage levels; i.e. 4.16 kV, 480-volt AC, 120-volt AC, and instrumentation. 125-volt 
DC cabling would be installed in the same cable tray as the 120-volt AC cables with the addition 
of a tray barrier/divider to separate them. The cable tray system will contain the following cables. 

• . Four (4) sets of 5 kV power cables for the circulating water pump motors 

• Four (4) sets of misc. 120-volt AC control cables 

• Four (4) sets of 125-volt DC solenoid valve control cables 

• Four (4) sets of 120-volt AC motor space heater cables 

• Four (4) sets of motor stator and bearing shielded RTD cables 

• Four (4) sets of motor vibration shielded probe cables 

• Six (6) sets of.intake.structure flood level switch cables 

· • Four (4) sets of 4~0-volt AC motor operated circulating water pumps valve power cables 

• Four (4) sets of 120-volt AC control cables for the circulating water pumps motor discharge 
valves. 

The 480-volt AC distribution equipment in the existing intake structure control building would be 
insufficient for future loads, and therefore, two (2) new 480-volt electrical distribution systems 
would ~ required fo serve the new and relocated equipment at the new intake structures. Each 
new 480-volt AC electrical distribution system would include one ( 1) new 500 KV A, 4.16 kV/480-

. volt AC three phase dry type transformer, one (1) 480-volt AC motor control center, one (1) 480-
volt AG distribution panel, two (2) 480 V/208-120-volt AC dry type tran·sforrn~rs and two (2) 
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208/120-volt distribution panels. The preliminary one-line diagrams for the electrical distribution 
system are provided on drawings DMNNA00034-E-001 and 002 (Appendix B). 

Each new 4.16 kV/480-volt AC transfom1er's secondary would be close coupled to the new 480-
volt AC motor control center. The new 480-volt AC motor control center would have a main 
incoming breaker with electronic circuit protection as well as the starters and breakers to support 
the new equipment. 

Each new 480-volt AC distribution system equipment would be installed' in pre-fabricated buildings 
located at the new intake structures. The buildings would be climate controlled with air 
conditioning, heat, lighting, fire detection equipment, convenience outlets, etc. Each pre
fabricated power house would be purchased from a power house manufacturer that would install 
and prewire all distribution equipment; i.e., MCC, distribution panels, provide all ~-NAC, lighting 
and lightning protection needs as well as provide the necessary grounding connections for the 
building. Based on previous experien~, the pre-fabricated electrical buildings are the most cost
effective approach. The building preliminary layout is shown on drawing DMNNA000034-E-003 
and 004 (Appendix B). 

The pre-fabricated electrical buildings would b~ elevated and installed on "piers that would permit 
cable trays to be installed from the power house building to route the necessary cables to the new 
loads as well as the cabling for the instrumentation and control systems. 

A new cable tray system would be installed to' service the new intake structure equipment from 
the new pre-fabricated elevated power house building. The cable tray system would have 
separate cable trays for all voltage levels; i.e. 480-volt AC, 120-volt AC, and instrumentation. 
Instrumentation cabling would be installed in the same cable_ tray as the 120-volt AC cables with 
the addition of a tray barrier to separate them. The new -cable tray system would contain the 
necessary cabling to support the powering of the r:,ew equipment. 

New equipment to be po~ered from the new MCC includes: 

• Eight (8) traveling water screens, four (4) per intake structure, with vendor supplied 
variable frequency drives _ 

• Two (2) screenwash pumps 

• Two (2) trash rakes 

Lighting systems would be designed and installed for the new intake structures.,Waterproof LED 
lighting fixtures would be used. Lighting levels are estimated to be 15 foot-candles. Lighting would 
'be attached to the bottom of the cable-tray support structures. Maintenance lighting would also 
be supplied for the large pumps and general area lighting. Maintenance lighting would be located 
on poles. 

A new lightning protection system for the new intakes would be installed. The lightning protection 
system would be tied into the plant's existing grounding grid. 

A new electrical grounding system would be installed at the new intake structures and connected , 
to the existing plant grounding systen:i. All electrical equipment would be grounded. 
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The incoming 4.16 kV power source for the new MCC buildings are assumed to be provided by 
NAPS. Costs for this new power source is not included in the electrical estimates 

2.4.2.9 Major Components 

Table 2-9 below is a list of major new equipment that would be required for retrofitting NAPS with 
fine-mesh traveling screens. 

Table 2-9 - Listing of Major Equipment Required for Installation 

Component Quantity Notes 

Fine-mesh Screen Retrofit 8 Fits existing Through-Flow Traveling Screens 

Dual-Flow Traveling Screen 8 6'-8" screen width, spray (fish and debns) systems 

Screenwash Pump 2 Provides 180 TDH at 3,200 gpm, includes 200 hp 
motor 

16 3" Globe, debns spray nozzle isolation 

Screenwash valves for New IS 16 2" Globe, fish spray nozzle isolation 

16 2" Fire, pressure reducing for fish spray 

Screenwash valves for Ex1stmg 
8 2" Fire, pressure reducing for fish spray IS 

Table 2-10 below is a list of major new structures that would be required for retrofitting NAPS with 
fine-mesh traveling screens. 
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Table 2-10 - Listing of Major Structures Required for Installation 

Component 
Approximate 

Notes 
Size or Length 

Length: 78' 
New Intake Structure Buildings 

Width: 109' 
Four intake bays, two CW pump pits, two 

(Qty. 2) structures built 
Height: 47' 

Length: 30' 
Electrical Substation Buildings 

Width: 14' Pre-fabricated, painted steel 
(Qty. 2) 

Height. 10' 

Circulating Water East Tunnel 40 ft Concrete tunnels with 9' by 10' external 

Circulating Water West Tunnel 390 ft dimension. 

FHRS Trough 1900 ft 
18" wide x 27" tall FRP trough, includes troughs 
required to retrofit FHRS on existing structure 

10 ft 1 0" Carbon Steel Piping 

160 ft 8" Carbon Steel Piping 
Screenwash Piping for New IS 

380 ft 3" Carbon Steel Piping 

160 ft 2" Carbon Steel Piping 

Screenwash Piping for Existing 
128 ft 2" Carbon Steel Piping 

IS 

2.4.3 Impacts of 2 mm Fine-Mesh Screens 

The purpose of this section is to discuss the various impacts associated with retrofitting NAPS 
with 2 mm fine-mesh traveling water screens. Retrofitting NAPS to fine-mesh traveling water 
screens would require a significant expansion of the existing intake structure without any increase 
in cooling water withdrawal capacity, resulting in various construction-related impacts. 
Additionally, the fine-mesh screens would also result in on-going operational impacts that are 
considered. Both the initial construction and on-going operation of the fine-mesh screens would 
have impacts to the power generating capacity of the station. Impacts in other areas beyond 
operations are also considered, including licensing and environmental impacts. 

2.4.3.1 Power Generation 

Retrofitting NAPS with fine-mesh screens would decrease net generating capacity of the station 
due to parasitic losses resulting from the operation of the new dual-flow traveling water screens, 
screenwash pumps, and trash rake system. Parasitic losses are defined as power consumption 
necessary to operate the plant, which therefore reduce the net generating capacity of the plant. 
This ultimately results in long-term recurring costs which must be considered along with the costs 
of the actual conversion to fine-mesh screens. 
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The motors for the new screenwash pumps would have a rated brake horsepower (hp) of 200 hp. 
Since the dual-flow screens would operate conti.nuously, the screenwash pumps would also be 
required to operate continuously. Therefore, when operation of both new screenwash pumps is 
considered, the net increase in power consumption would be 298 kW. 

The motors for the new dual-flow traveling water screens would have a rated brake horsepower 
of 3 hp. All eight new dual-flow screens would operate continuously, resulting in a net increase in 
power consumption ·of 18 kW. 

The motors associated with the new trash rake system would have a combined rated brake 
horsepower of 14 hp. The trash rake s_ystem would be expected to operate intermittently, on an 
"as-needed" basis. Therefore, the average power consumption is considered negligible and not 
included in the O&M costs. 

From Table 2-11, · an additional 316 kW of parasitic. losses is estimated as a result of new 
equipment required to operate the new fine-mesh screens. 

Table 2-11 - Estimate of Power Use by New Major Components 

Component 
Power 

Consumption (kW} 

New Screenwash Pumps 298 

New Traveling Water Screens 18 

Trash Rake System . Negligible 

TOTAL 316 

2.4.3.2 Noise 

The incremental increase in noise due to the operation of- the equipment in the new intake 
structures is not expected to be of significant concern to the surrounding population or 
environment due to the location of the eq·uipment, which is very near to the rest of the plant's 
buildings and equipment. 

Sound is energy transmitted through the atmosphere in the form of pressure waves. The 
measurement of these sound pressure levels is expressed in terms of decibels (dB). Being that 
sound is a wave form, it also has frequency characteristics which are expressed in hertz (cycles 
per second). Knowing sound pressure levels and frequencies, the character of a given sound may 
be analyzed. Sound pressure levels can be A-weighted to adjust for the hearing range of the 
human ear. The sound loudness as perceived by the human ear is measured in A-weighted 
decibels (dBA). 

Noise from an intake structure generally consists of sounds created by the motors, the speed 
reductiofl or power transmission units, and various pumps (circulating water, screenwash, service 
water). Because existing CW pumps and motors are being relocated for use in the new intake 
structures, there would be no net increase in noise due to the operation of these pumps. The 
operation of the new dual-flow traveling water screen motors and screenwash pumps woul_d 
produce noise that.would be incremental to existing level of noise at the intake.structure. The 
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screenwash pumps and dual-flow screens are operated by 200-hp and 3-hp motors, respectively. 
A 200-hp motor would have a noise level of approximately 75 dBA, and a 3-hp motor would have 
a noise level of approximately 56 dBA (References 2.4.6.19 and 2.4.6.20). Noise would also be 
generated by the operation of the screenwash nozzles, although this noise would be contained to 
within the intake structure (at the surface of the traveling water screens) and would be somewhat 
minimized. 

2.4.3.3 Visual Impacts 

The new intake structures required to retrofit NAPS with fine-mesh screens would not create 
significant visual impacts for the surrounding areas. Although no significant visual impacts are 
anticipated, the full extent of the visual impacts and any possible permitting challenges would be 
analyzed fully in a detailed design phase. The final detailed design would minimize ant visual 
impacts, to the extent practical.-

As proposed, each of the new intake structures would be 109 feet long and approximately as tall 
as the existing intake structure. The new intake structures would be constructed alongside of the 
existing intake structure, near the center of the station's property. Additionally, the new intake 
structures wowld be surrounded by Dominion property, and would be somewhat concealed from 
view from across the lake by a peninsula housing the main parking lot for the station (see Figure 
2-16). 

As described in Section 2.4.2.7, a new FHRS would also be installed as part of retrofitting NAPS 
with fine-mesh screens. The FHRS would include separate runs from each intake structure that 
would combine just to the east of the intake structure area. From that point, the FHRS would travel 
further east along the shoreline and around the station's parking lot, starting at an elevation 
approximately equal to the deck of the intake structures and slowly declining to below the water 
level of Lake Anna. The FHRS would continue from the shoreline of the peninsula housing the 
main parking lot out into Lake Anna, to help ensure that the returned organisms are outside of the 
influence of the intake structure. As the water level in the lake falls and rises, more or less of the 
FHRS that extends from the shore into the lake would become visible. The FHRS would likely be 
visible from the surrounding areas as well as from bpaters on that portion of Lake Anna. 
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Figure 2-16 : NAPS Site Boundary (Dotted Circle, Reference 2.4.6.1) 

2.4.3.4 Water Consumption 

The current CCRS at NAPS draws water from Lake Anna into the CW system and discharges 
heated water into the WHTF via the discharge canal. Generally, the same amount of water is 
withdrawn and discharged to the lake. 

The retrofitting of NAPS with fine-mesh traveling water screens would not alter the existing 
configuration of how NAPS draws water from Lake Anna and discharges to the WHTF or increase 
the capacity of the station to withdraw water from Lake Anna. Instead, implementation of fine
mesh screens would only serve to expand the footprint of the intake structure through which 
cooling water is withdrawn. The only new suction source added to the intake structures would be 
the new screenwash pumps. However, the discharge flow from the screenwash sprays would 
either fall into the screenwell , upstream of the CW pumps, or be returned to Lake Anna via the 
FHRS. Since the cooling system and the new FHRS discharge all of the water that is withdrawn , 
there are no water consumption impacts associated with the implementation of fine-mesh 
screens. 

2.4.3.5 Ultimate Heat Sink 

It is not expected that retrofitting NAPS with fine-mesh screens would negatively impact the 
station's UHS, nor would it impact the UHS's licensing basis. 
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The UHS for NAPS provides a water source for the service Yr'.ater system, which is required to 
supply cooling water to safety-related heat exchangers. The service water system is a closed
loop system ysing a spray pond (service water reservoir) as its normal heat sink. Makeup for 
evaporation, drift, and blowdown is provided by the circulating water screenwash pumps or the 
auxiliary service water pumps, which draw water from Lake Anna. In the event of a failure in the 
function of the service water reservoir, the system has the ability to draw the required water from 
Lake Anna. Together, the service water reservoir and Lake Anna form the station's UHS 

· (Reference 2.4.6.21, Page 2-1 ). The NAPS Technical Specifications provides a maximLJm, service 
water temperature limit of 95 °F (Reference 2.4.6.2, Page B 3.7.9-3). 

If fine-mesh traveling water screens were to be implemented, the existing service water system 
(including the auxiliary service water pumps and the circulating water screenwash pumps used 
for makeup flow) would not be modified. Additionally, the implementation of fine-mesh traveling 
water screens would not have any impa'?i on the service water temperature, which would remain 
a function of the service water heat rejection system or the ambient water temperature of Lake 
Anna. , 

2.4.3.6 Regulatory, Licensing, Environmental, and Safety 

As discussed below, significant federal, state and local reg.ulatory review is expected in order to 
implement this alternative. Implementation would need to take into account the lengthy approval 
process likely to take .place as well as the construction schedule following all required regulatory 
approvals. 

2.4.3.6.1 Potentlally Applicable Federal Permits , 

United States Army Corps of. Engineers (USACE) Permit 

Retrofitting NAPS with fine-mesh screens would require the construction of two new intake 
structures outfitted with fine-mesh traveling water screens and the construction of a new fish 
handling and return system. , 

While alterations to the intake and fish collection system are usually authorized under Nationwide 
Permit (NWP) 7, which covers activities related to the construction or modification of outfalf 
structures and associated intake structures, additional project components, including the 
construction of a fish handling and return system _will likely require that the_ entire project be 
permitted under a USAGE Individual Permit. 

If the proposed project requires an USA CE permit, it would require a joint permit application, which 
is issued through the USAGE (No'rfolk District), Virginia Marine· Resources Commission (VMRC), 
and the Virginia Department of Environmental Quality (DEQ). The DEQ's Virginia Water 
Protection Permit Program se~es as Virginia's Section 401 certification program for federal 
Section_ 404 permits issued under the authority of the Clean Water ~ct. As part of the permit 
application process, a project description and project plans would be placed on public notice and 
open to public comment. · 

National Environmental Protection Act (NEPA) 

If a project triggers a federal permit, compliance with NEPA is required; including a re'view of 
impacts to or loss of inland tidal wetlands, forested habitat, and loss of marine habitat. 
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- Application for an USACE permit will include the following State and Federal consultations: 

• USFWS Consultation 

• Virginia Department of Game and Inland Fisheries (VDGIF) 

• Consistency with the Virginia Coastal Management Program 

These consultations are to ensure that the proposed project would not result in adverse impacts 
to state and federally listed species, and is consistent w:ith the Virginia Coastal Management 
Program. 

U.S. NRC Review 

All plant modificatio'ns require implementation of the NAPS design change process, which 
includes assessments of all U.S. NRC licensing impacts. Plant modifications must follow the 
process established in 10 CFR 50.59. NRC will review this change and determine whether the 
alterations to the intake and fi~h collection system would result in an LAR. As noted in_ Section 
2.4.4, it is anticipated that permitting will take approximately 12 months following the completion 
of the detailed engineering design. If a LAR is required and the process were to extend beyond 
12 months, the construction schedule would be delayed accordingly.· 

2.4.3.6.2 Potentially Appllcable State Permits 

Virginia Pollutant Discharge Elimination System Permit (VPDES) 

It is anticipated that the proposed intake structure modifications would be evaluated by DEQ as 
part of renewal process for VPDES Permit number VA0052451 .. If not evaluated as part of the 
renewal process, then a permit modification may be required. Part 28.s of the permit fact sheet 
addresses Final §316(b) Rule special conditions, stating that changes to the intake structures or 
conditions will be reevaluated ·at each reissuance · to monitor continued compliance with th~ 
requirement. 

Stormwater General Permit for Stormwater and Dewaterlng Wastewaters from 
Construction Activities · 

Construction activities resulting in land disturbance of greater than 1 acre must apply for permit 
coverage under the DEO. Construction General Permit Number- VAR10, which grants 
authorization to discharge under the Virginia Stormwater Management Program_ (VSMP) and the 
Virginia Stormwater Management Act. The general permit requires the construction activity 
operator to develop and implement a site specific stormwater pollution prevention plan (SWPPP). 
The SWPPP must_ be prepared prio_r to s'ubmitting a registration statement for permit coverage to 
the VSMP Authority or DEQ. 

2.4.3.6.3 Potentially Applicable Local Permits 

Louisa County Site Plan -Review 

A site plan review is required by Louisa County to ensure that development of any commercial or 
industrial property to verify the proposed development is in compliance ·with County Codes and 
Ordinances. The plan review includes the s~bmittal of engineering plaris and a site visit by.County 
Staff. Following the approval of the site plan, the. applicant must obtain the following permits .. 
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(discussed below): a Louisa County Zoning Permit, a Building Permit, and a Land Disturbing 
Permit. 

Louisa County Zoning and Building Permits 

Zoning and Building Permit applications are reviewed in a stepwise manner by the Louisa County 
Planning and Zoning Department. Engineering drawings and application materi_als ars reviewed 
by the Director to ensure plan compliance with Louisa County Zoning Ordinances. Plans are then 
reviewed by the Department of Planning and Development, followed by a review by the Building 

- Official. A Zoning and Building permit is issued following approval by the three Departments._ 

Louisa Courity P'lannlng and Community Development 

The Louisa County Office of Community Planning requires that a Land Disturbance Permit be 
authorized prior .to the disturbance of greater than 10,000 square feet (0.23 acres) of land. The 
applicant must' submit a completed Land Disturbing Permit Application, as well as an erosion 
control plan prepared according to the Virginia Erosion and Sediment Control Handbook.' 

Lake Anna Shoreline Sediment Control Plan . 

If shoreline land disturbance on Lake Anna is greater than 10,000 square feet, shoreline erosion 
protection mea·sures associated with construction· and operation of the projsct will require review 
and approval by the Thomas Jefferson Soil and Water Conservation District (T JSWCD). The 
T JSWCD will rsquire the implementation of one of several _recommended methods of shoreland 
protection measures depending on the individual site or owner preference (where it would be 
more environmentally beneficial). Any shoreland that is disturbed mu~t be permanently stabilized. 

Louisa County Federal Emergency Management Agency (FEMA) Flood Pennitting 

Portions of the project footprint are located in an area identifie~ by FEMA as in the 100-year 
floodplain of Lake Anna. Louisa County would require approval of the project through the County 
floodplain administrator. 

2.4.3.7 FMEA and PRA Reviews 

In the. following failure mode analysis, .. the modified CW system is assumed to function as 
designed. Any uncertainties in hydraulic, structural, or electrical analyses would be addressed in 
the· design process and are not considered here. Additionally,- what follows is a system-level 
analysis and is not intended to be an exhaustive evaluation of component-level failures. A more 
detailed FMEA and PRA analysis would be performed during the detailed. desigA process. 

The implementation of fine-mesh screens creates the potential for new failures within the CW 
- system and possible effects on the probability of failure for some· existing plant equipment. 

- ' 

The greatest risk imposed from installing fine-mesh screens is the increas_ed likelihood of screen 
blockage. l,..arge-scale screen blockage would result in a partii:1I loss of flow to the CW system and 
to the makeup source for the SW system. Limiting the makeup sotirce to the SW system would 
be a safety-related failure because long-term service water cooling to components that support 
decay heat removal may become unavailable. Screen blockage r:r,ay also-affect the operation of 
the fire protection pump .and RO supply pump, both of which are housed on the existing intake 
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structure. Large-scale screen blockage is mitigated through redundancy in this design. Installing 
eight screens· per unit significantly reduces the likelihood of system-wide failure. 

Other potential causes of localized screen blockage include any failure in the newly installed 
screen wash pumps, valves, or piping. While any fonn of.blockage would result in a partial loss 
of flow to the CW system, the severity is reduced .through redundancy, as previously discussed. 

Other mechanisms can cause a partial loss of flow in the CW system without affecting the safety
related SW system. Examples include a CW pump failure and a CW pump discharge valve failing 
shut. The more severe of these two failures is the CW pump failure. If a pump electrically or 
mechanically fails with no operator action to shut the associated· discharge valve, total CW flow 
could be reduced by greater than 25% due to recirculation of water from the discharge of the 
online pumps back through the secured pump. If a single pump's discharge valve fails shut, the 
total flow would be reduced by 25%. Any. partial loss of flow in the·CW system would reduce the 
cooling capability of the main condenser, causing a reduction in condenser vacuum, a reduction 
in power generation, and potentially resulting in a turbine and plant trip. Further corisequences of 
a loss .of condenser vacuum during··power operation~ may include condenser or turbine damage. 
The severity of a partial loss offlow in the CW system is redu_ced due to redundancy in this 9esign. 

As part of this modification, new electrical buildings would be installed on each new intake 
structure, and the existing 480V electrical distribut!on system would be overhauled. Modifications 
to the 4160V system for the CW pumps would also be required but are less extensive .. 

· Additionally,. the west intake structure would be constructed near an existing transfonner area. 
These design considerations present the .ri.sk of electrical fires that may disrupt CW system 
operation or cause damage to CW equipment. During large electrical fires, surrounding equipment 
is typically de-energized to aid in firefighting and .isolation of the affected components. 
Considering this, any large electrical fire in or near a CW electrical building has the potential to 
secure all the equipment for the associated intake stru9ture. Similar to a partial loss of flow due 
to loss of a CW pump, discussed above, this casualty has the potential to reduce CW flow to a 
plant by greater than 50%. Several mitigating strategies exist to address this risk. All electrical 
buildings would. be equipped with fire detection equipment to aid in early detection, and all 
structures would be built to applica~le fire protection and electrical safety codes. Regular testing 
and maintenance would also assist in identifyin~ and correcting any faulty or degraded electrical 
equipment. 

2.4.3.8 Plant Programs 

.· Installation of fine-mesh traveling water screens would have minimal impact on the day-to-day 
·operation of NAPS. 

A review of plant programs was conducted to infonn the conceptual design and cost'estimate 
during the preparation of this study, as well as to provide an assessment on the magnitude of the 
impact to the plant. These plant programs require consideration anytime NAPS perfonns 
construction projects. The subsequent sections identify the plant programs. and provide 
discussion to .evaluate impacts of fine-mesh screens in the GW system. 
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_ 2.4.3.8.1 10 CFR 50 Appendix J 

10 CFR 50 Appendix J governs leakage testing for the primary containment buildings. 
Containment buildings are the final barrier between fission products and the public, and Appendix 
J requirements ensure that this b.arrier remains functional within the appropriate acceptance 
criteria. 

The installation of fine-mesh screens would n·ot affect containment integrity or containment 
leakage rate. In addition, none of the containment isolation valves or containment ,penetrations 
would be impacted by installing fine-mesh screens. 

2.4.3.8.2 ASME Code 

The installation of fine-mesh screens would not require changes to ASME piping or to pressure 
vessels designed to the ASME Boiler and Pressure Vessel-Code. The impacts to NAPS would be 
limited to the balance-of-plant systems. 

From Section 18.3.2.3 of the UFSAR, the balance-of-plant piping is designed to the requirements 
of the ANSI B31.1 Power Piping Code. Existing piping inside the power block_ would not be 
affected. New piping would only be added for the· relocated CW pumps, the riew screenwash 
system modifications and the new FHRS. -

Because the new CW system; screenwash system, and FHRS piping wol!ld not be highly 
pressurized pipe, the ANSI B31.1 piping code may not be the most appropriate. However, for 
simplicity and conservatism, the ANSI B31.1 code may be used during detailed design of the 
piping. Section, 105.3 of ANSI B31.1-2007 allows for the use of non-metallic pipe, such as FRP, 
which would be installed in the FHRS. The code restricts the application of plastic piping to 
pressures of 150 psi and temperatures of 140°F. These design criteria are not expected to be 
reached or exceeded in the FHRS. · 

The component~· added by this modification are not designated as safety-related·, and therefore 
would most likely not be added to NAPS's in-service testing and inspection programs, Periodic 
testing and maintenance should be performed similar to that of the current CW system. . - ' 

2.4.3.8.3 Boric Acid 

Boric acid is used to control reactivity and power level in the primary reactor coolant system. It is 
also stored in a passive tank to provide reactor inventory and reactivity control in the case of an 
emergency. The installation of fine-mesh screens would not affect the Boric Acid programmatic 
controls at NAPS. · 

2.4.3.8.4 Buried Components 

The tunnels that would be installed for the ·construction of new intake structures would be below 
. standard ground elevatio.n and in direct contact with .the soil, meeting the definition for "buried 
. pipingD in NEI 09-14, and not "un~erground piping." 6ecause the tu~nels are non-safety-related 
and do not contain "licensed" liquids or gases, they are not governed by plant Technical 
Specifications, the ASME code, or the NRC's regulations concerning NEl's groundwater 
protection initiative. Theirefore, the tunnels are solely governed by local, state, and EPA 
regulations. Refer to Section 2.4.3.6 regarding potential permits required for installation of fine
mesh screens at NAPS. 
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Once installed, the underground tunnels would be periodically inspected to ensure that they are 
in good condition and that silting or biofouling has not occurred. If required, the periodic additfon · 
of a biofouling agent to prevent biological growth could also inhibit growth of organisms on the 
tunnel walls. 

2.4.3.8.5 Coatings 

The most significant concern with coatings in a nuclear plant is thei~ ability to degrade inside 
containment under a design basis accident. The NRC's Regulatory Guide 1.54 prov~des guidance 
for evaluating the service level of. protective coatings in a way that satisfies nuclear safety 
requirements. Regulatory Guid~ 1.54 defines Service Level Ill coatings as. those µsed in areas 
outside the reactor containment where failure could adversely affect the safety function of a 
safety-related SSC. The coatings applied to new components added to support the installation of 
fine-mesh screens cannot adversely affect the safety function of a safety-related SSC. Therefore, 
the coatings used would not be subject to the req_uirements of Regulatory Guide 1.54. Coatings 
would be subject to good design practices employed to limit corrosion of metallic components. 

2.4.3.8.6 Environmental Qualification , 

10 CFR Part 50.49 defines rules and requirements for ensuring that electrical equipment that is 
important to. safety can remain functional during and following design basis events to ensure the 
integrity of the reactor coolant pressure boundary, the capability to shutdown the reactor and 
maintain it in a safe condition, and to prevent or mitigate the consequences of accidents that could 
result in potential offsite exposures comparable to the guidelines in -10 CFR Part 50.34(a)(1 ), 
50.67(b )(2), or 100.11. 

The installation of fine-mesh screens would not add any new components that are important to 
safety. The new components installed would not have the ability to directly impact electrical 
components important to safety. 

2.4.3.8.7 Fire Protection, Appendix R, NFPA 805 

10 CFR Part 50 Appendix R provides the fire protection program requirements for NAPS. The 
new components installed by the addition of fine-mesh screens would be located outside of the 
power block. Transformers would require fire suppressions systems to comply with NEI and 
Appendix R requirements. The new electrical buildings would require fire detection systems. The 
new electrical buildings would be very similar to the existing buildings. Therefore, the fire hazards 
evaluations for the new intake structures and associated equipment would likely result in the same 
fire protection requirements as those of the existing structures .. 

The screenwash systems, FHRS, and travelling water screen motors would all be controlled from 
the local control houses. The CW pumps and their associated MOV:s are controlled from the 
control room. However, since the same control circuitry would be used for the· CW pumps and 
MOV's, no new wiring would need, to be routed to the control room, and rio fire barriers would 
need to be penetrated during implementation. 

One fire pump is located on the existing structure, 1-FP-P-1. This pump's ability to operate would 
not be negatively impacted by the proposed conceptual design. Normal operation is expected. 
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2.4.3.8.8 FLEX 

Following the Fukushima disaster in 2011, the industry responded by implementing compensatory 
measures for beyond-design basis external events, including measures for core cooling, spent 
fuel pool cooling; containment cooling, and. upgraded spent fuel pool instrumentation. The 
implementation of Diverse and Flexible Coping Strategies (FLEX), an NRC standard, required the 
addition of tie-ins to use portable equipment to maintain steam generator cooling, reactor coolant 
system inventory, and multiple ways to keep spent fuel covered and cool in the spent fuel pool. 

Infrastructure was also developed to allow for multiple methods of powering equipment from 
external-generators, etc. · 

Any equipment added during the installation of fine-mesh screens would not 'impede any planned 
actions for maintaining spent fuel pool or reactor coolant system inventory, injecting water ·into 
steam generators, or maintaining containment cooling, since all of the new components would be 
located outside of tt,e power block. 

2.4.3.8.9 Flow Accelerated Corrosion 

Flow accelerated corrosion (FAC) is a form of material degradation that can affect metallic 
materials that are normally resistant to corrosion because they are protected by an oxide film that 
forms on the surface. Impacts to the FAC program at NAPS are not anticipated. 

Turbulent and fast-flowing ·water or wet steam can wear away the protective film and lead to 
continued dissolution of the underlying metal. Flow accelerated corrosion is not the same 
phenomenon as abrasion (caused by particles in the water),· impingement (caused by water 
droplets in steam), or cavitation (caused by collapsing gas bubbles in a liquid flow). The 
phenomenon is only considered for carbon steel as stainless steel _is much less susceptible to 

• FAC. Carbon steel piping would be installed at the immediate discharge of the relocated CW 
pumps and throughout the new screenwash headers. FAC tends to occur at water temperatures 
from 175°F - 450°F ~n the liquid phase, which is far above th~ expected temperatures in the CW 
and screenwash systems. Also, carbon steel piping is already used at the existing CW pump 
discharges and in the existing screenwash systems.· 

2.4.3.8.10 Heat Exchangers 

The installation of fine-mesh screens would not require the addition of any conventional heat 
exchangers. The modification would not affect total flow to the main condensers. The regµlar, 
tube-side temperatures and chemistry would remain the same and would not adversely affect the 
operation of the condenser. While these modifications to the CW system would have little effect 
on the operation of other plant systems, the site circulating water operating procedure would still 

. need to be updated during detailed design to include the new functionality of t~e redesigned CW 
system. 

2.4.3.8.11 License Renewal and Aging Management 

In 2003, the NRC approved a -license re~ewal to extend Unit 1 and 2 operating lice·nses. an 
additional 20 years. In 2017, Dominion declared its intent tµ pursue SLR to extend both operating 

licens_es another 20 years .. The SLRA is scheduled to be submitted in 2020. Modifications to 
· incorporate any changes to the existing intake design would be considered by NRC during the 

relicensing ·process. 
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Regarding aging management, the NRC published NUREG-1801 to document the technical basis 
for determining where existing programs are adequate and where existing programs should be 
augmented for extended periods of operation with regard to license renewal. • 

The installation of fine-mesh screens would require new components that do not fall in the scope 
of the NRC's aging management program: A review of the NAPS aging management program 
would be undertaken during detailed design to ensure that existing analyses a·nd evaluations are 
not affected by th·e changes tC? the CW system. 

2.4.3.8.12 Maintenance Rule 

The scope of the Maintenance Rule (Regulatory Guide 1.16Q' and NU MARC 93-01) covers all 
safety-related structures, systems, and components (SSCs) as well as non-safety-related SSCs 
that are i) relied upon to mitigate accidents or transients or are used in plant emergency operating 
procedures, ii) whose failure could prevent SSCs from fulfilling their safety-related function, or iii) 
whose failure could cause a reactor scram or actuation of a safety-related system. To determine 
what equipment is within the scope of the ·Maintenance· Rule, the function of the SSC is 
determined and the above screening criteria is applied. 

While the fine-mesh traveHng water screens are not safety-related components, their failure could 
prevent the safety-related ASW pumps from performing their design function. Therefore, the new 
screens would fall under the scope of the maintenance rule of 10 CFR Part 50.65 and would be 
fncluded in the maintenance monitoring program governed by this regulation. 

2.4.3.8.13 Material Compatibility 

The conceptual design has considered material compatibility for each component. From a 
materials perspective, this design is primarily an extension of the existing design with no notable 
change in material interfaces. The water source is unchanged, and flowrates through the CW 
system would remain .approximately the same. Thus, there is no potential for increased corrosion 
of existing'plant components. Additionally, there is ~o increase in corrosion potential due to joining 
of dissimilar metals, and none of the primary or secondary water chemistry would be affected by . 
the changes. Therefore, there are no significant material compatibility affects anticipated. 

2.4.3.8.14 MOVs, AOVs, Relief Valves, and Check Valves 
- . 

This <:lesign includes relocating four of the eight existing motor-operated CW pump discharge 
valves. No,new MOV's would be added from this design. All existing MOV's would remain i_n the 

- plant's MOV maintenance program to ensure that ·the actuation time and leakage rates (if they 
can be tested) are appropriate. 

2.4.3.8.15 North American Electric Rellablllty Corporation 

The North Americ~m Electric Relial;>ility Corporation (NERC) was formed by. the electric utility 
industry to promote the reliability and adequacy of bulk power transmission in North America. The 
Energy Policy Act of 2005 authorized the Federal Energy Regulatory Commission (FERC) to 
designate a national Electric Reliability Organization. NERC acts as this organization in the United 
States and has the authority tb enforce standards on power system utilities· in the United States· 
and Canada to ensure electric system reliability. 
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Since the installation of fine-mesh screens would not signtficantly alter the generating capacity of 
the station, signtficant reliability concerns are not anticipated. The outage that would be required 
for final tie-in and startup activities would need to be coordinated through NERC. 

2.4.3.8.16 Nuclear Energy Insurers Limited 

Nuclear Energy Insurers Limited (NEIL) provides insurance to all operating nuclear power plants 
in the United States. The NEIL loss control manual provides standards for complying with NEIL 
requirements. During the design phase, conceptual and/or construction drawings may need to be 
submitted to NEIL for a design review. Of particular interest to NEIL would be the fire protection 
infonnation, including fire barrier penetra'tion drawings, underground piping drawings, and 
drawings of any new buildings or structures. For th.a intake structures and associated electrical 
buildings, information regarding lightning protection, wind design criteria, cable trays, and interior 
and exterior walls would need to be submitted to NEIL for their review. The NEIL design 
requirements (too numerous to list here) should be considered during detailed design. In general, 
buildings an~ structures would need to be designed to at least IBC standards. As addressed in 
Section 2.4.3.8. 7, the .design of the fire protection systems for the efectrical buildings would need 
to consider NFPA design guidance, which in many ways would be bounded by the Appendix R 
require_ments to which NAPS is committed. -

2.4.3.8.17 Obsolescence 

All components affected by the installation of.fine-mesh screens would either be replacements or 
newly added components. Some dead-ended cabling and blanked piping would exist after 
rerouting cabling and piping to support the new intake structures and associated equipment. 

2.4.3.8.18 Station Blackout 

The Alternate AC (MC) system was installed at NAPS to provide AC power during a Station 
Blackout (SBO) event. The AAC system consists of a single, non-safety related 4160 VAC c;iiesel 
generator. The MC system is independent of the standby emergency diesel generators. The 
installation of fine-mesh screens would not affect this syst~m, its operation, or its operating 
requirement?. None of the new SSC's required for fine-mesh screens would be within the scope 
of S80, nor would require power for the postulated 4-hour SBO period. 

2.4.3.8.19 Steam Generators 

No impact is expected to the operation, maintenance, function, and design margins of the steam 
generators. · · 

2.4.3.8.20 Thennal Fatigue -

No impact is expected to the number of expected thennal cycles for the spent fuel pool lining, 
reactor, and associated piping: 

2.4.3.8.21 Vessel Internals 

No impact is expected is expected to the design, maintenance, ·function operation, or safety 
margins of the reactor vessel internals. 

69 



DRAFT 

2.4.3.9 Siting, Seismic, Geological, and Hyd~ologlcal 

2.4.3.9~ 1 Siting Impacts 
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As detailed in 2.4.2, the two new intake structures would be constructed in the immediate vicinity 
of the existing intake structure, to the east and to the west, respectively. In ge-neral, this location 
is already a relatively congested area and care would need to be taken to ensure_the construction 
equipment and activities would not prohibit access to the existing site equipment. 

A preliminary review of plot plan and underground utilities drawings (References 2.4.6.1, Figures 
1.2-2 and 9.5-1, and 2.4.6.22) was performed to assess any major temporary or permanent 
interferences with existing site buildings or equipment that the new intake structures and 
associated CW piping would have. It was determined that the existing 2" diameter fire protection 
piping that runs east of the existing intake structure and the existing 12~ diameter fire protection 
piping that runs along the eastern CW discharge tunnel would both be impacted_ by the new CW 
discharge tunnel routing flow from easternmost new intake structure. As part of the detaile_d 
design, these fire protection pipes would need to be re-routed to avoid interference with the new 
qw discharge tunnel. · 

Additionally, the tie-in of the new piping with the existing CW discharge tunnels would require 
temporary demolition of the road adjacent to the existing intake. However, the new piping was 
routed such that it avoided any interference with the existing rail line 1ocated to the south of the 
road. Finally, the proposed location for the west intake structure is in close proxim!fy to the existing 
intake structure control house and reserve transformer area, and cautioA would need to be taken . . 
not to disturb or interfere with these structures during construction. Note that in addition to the 
interferences identified from this preliminary review, additional interferences with items such as 
underground cabling would also be likely to occur. These potential interferences would be further 
investigated as part of a detailed design, and the design would be modified or the interferences 
rerouted as needed. 

As shown on Page 1 of Appendix B, the CW discharge from the new intake stn,ictures is collected 
in two new discharge tunnels (one for each new intake structure), which route the CW discharge 
until it ultimately connects with the existing discharge tunnels for Unit 1 and Unit 2, respectively. 
For the western intake structure, the new discharge tunnel would travel west and south initially to 
avoid the ~xisting structures, and then east to combine with the existing CW discharge tunnel. 
Although this conceptual piping route was designed. to limit the effects on these existing 
structures, the final piping route and· the extent of the impact to these buildings during and after 
cpnstruction would be finalized in the detail design phase. 

During ·construction, care would need ~o be taken to avoid interferences between the overhead 
power lines extending north from the turbine building and cranes performing work in the area. 
Caution VfOUld be needed during mobilization and when performing ln'ts in the area, to ensure 
gdequate clearance from the overhead lines. 

Additionally, as described in Section 2.4:2.7, a new FHRS would be installed as part of retrofitting 
NAPS with fine-mesh screens. The FHRS would include separate runs from each of the three 
intake structures that travel eastward until they combine into a single trough. Once combined, the 
FHRS would then travel further east along the shoreline around the station's parking lot. 
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The new FHRS would cover a significant amount of distance. However, it would not interfere with 
any existing site structures and would not impact the use of the station's parking lot 

Note that there are currently four VPDES -outfalls (013, Of 4, 020, and 021) that are located on 
both sides of the existing intake structure that would be impacted by the new intake structures. 
Outfall 013 is the emergency discharge for the turbine building sump water and Outfall 014 is a 
storm ~ater discharge. Outfalls 020 and 021 are associated with the Reverse Osmosis system, 
with Outfall 020 being a continuous discharge and Outfall 021 being in place for emergency use 
only. The impact of the new intake structures on these outfalls would be evaluated in full during a 
detailed design phase, and either the outfalls would be relocated or the preliminary intake designs 
modified al? necessary based on the interferences. · 

Finally, there arE;i currently plans at NAPS to relocate the replacement "D" reserve station 
transformer (RSST) to a location beside the other three RSSTs, which are currently located to the 
west of the existing intake structure._ If this relocation were to occur, it may interfere with the 
western new intake structure or the _new CW discharge tunnel. If completed, the plans to relocate 
the replacement "D" RSST would need to be taken into accour:,t during the detailed design phase 
and the preliminary intake design modified as n~sary. 

2.4.3.9:2 Seismic Impacts 

None of the new equipment required for retrofitting NAPS with fine-mesh screens would be safety
related or designated as Seismic Category I. Therefore, all new equipment and structures would 
be seismically designed per the requirements for Site Class D (see discussion below), as 
presented in the International Building Code (Reference 2.4.6.10), ASCE Standard 7-05 
(Reference 2.4.6.23), NEHRP Recommended Seismic Provisions (Reference 24), and other 
applicable building codes. 

As part of the existing intake structur~, two screenwash pumps and two ASW pumps are 
designated as Seismic Category I structures. As described in Section 2.4.2.3, these pumps and 
the safety-related portions of their discharge piping would not be modified as part of retrofitting 
NAPS with fine-mesh screens. Therefore, none of the construction or components required for 
implementing fine-mesh screens would be designated as Seismic Category I. Although rio 
impacts were anticipated to the existing Seismic Category I pumps as part of the preliminary 
FMEA review (see Section 2.4.3.7), a detailed FMEA would be performed as part of a deta,iled 
design to ensure that the these pumps would continue to be able to perform their safety-related 
functions. 

2A.3.9.3 Geologic Impacts 

Although the proposed locations of the structures and equipment ~pan across a relatively large 
portion of the NAPS site, it is expected that the geological subsurface stratigraphy will be similar 
a_cross tlie site. Therefore, it is. assumed that the results from past geological surveys can 
reasonably inform the conceptual fine-mesh traveling water screen design. Past geological 
surveys indude borings from original site investigations at Units 1 and 2 as well as the more 
recent site investigations at the proposed site for Unit· 3 (which shares the same geologic 
characteristics). 
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Based on these geological· surveys, the station's subsurface profile is characterized by four 
significa~t zones of weathering as follows (Reference 2.4.6.1, Section 2.5.4.1 ): 

1. Zone I / Zone IIA - Residual saprolite soil that is derived from the weathering of gneiss and 
schist. This soif is composed of clay, silt, and sand-sized_ particles with many rock fragments. 
It is predominantly silty, fine sand with core stone less than 1 0o/o of the volume of the mass. 

2. Zone 118 - Severely weathered rock that retains its rock structure but is generally soft and is 
heavily iron stained. Quartz-rich areas are fractured and in part friable. The core stone is from 
10% to 50% of the volume of the mass. 

3. Zone Ill - Moderately weathered rock ~at is generally iron-stained on most joints and 
fractures, with some staining and weathering of the rock matrix. The core stone is more than 
50% of the volume of the mass. Tt,~ rock generally gives a dull sound when struck with _a 
geologist's pick. · 

'' 

4. Zone IV - Slightly weathered to fresh rock with occasional iron staining on joints or fractures. 
The rock is generally hard, giving a sharp sound when struck with a geologist's pfck . 

. sa·sed on soil borings taken in the vicinity of the intake, the existing intake structure was 
constructed on a 64' x 187' mat foundation with a maximum contact pressure of 3,330 pounds 
per square foot (psf). The existing intake structure's foundation has a founding elevation of El. 
218' and a founding material of residual so!I, wh_ich has an allowable bearing value of 8,000 psf 
(Reference 2.4.6.1, Figure 2.5-8, Table 2.5-1 and T_able 2.5-2). This residual saprolite soil is 
repre~ented as Zone I and Zone IIA in the boring logs (Reference 2.4.6.1, Section 2.5.3.1 and 
Figure 2.5-8). · 

In order to support site-specific foundation level amplification functions, soil profile simulations 
were prepared.for the NAPS service water pump and valve houses, service water reservoir area, 
and intake structure. The simulations were developed using the original site investigations at Units 
1 and 2 as well as the more recent site investigations at the proposed site for Unit 3 (which shares 
the same geologic characterjstics). The properties of the existi,ng intake structure profile, including 
the shear-wave veloGity (v5 ), are shown in Table 2-·12 below. 
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Table 2-12 - Properties of the Intake Structure Profile (Reference 2.4.6.25, Table 3) 

-

Top Elevation Top Depth Thickness Vs Thickness Ranae 
Stratum .ml (ft] [ft] BE [fosl Lo!:1-SD [ft] 

SaDl"Olrte-1 252 0 5 472 0.35 
Saorolite-2 247 5 5 690 0.35 
Saorolite-3 242 10 5 761 0.35 
Saorollte-4 237 15 5 798 0.35 
Saorollte-5 232 20 5 824 0.35 
Saorolite-6 227 25 5 847 0.35 34.5-69.5 
Saprollte-7 222 30 5 868 0.35 
Saorolite-8 217 35 5 887 0.35 
Saorolite-9 212 40 5 905 0.35 
Saprolite-10 207 45 5 922 0.35 
Saorolite-11 202 50 2 933 0.35 
Zonelll N· 200 52 30 51TT 0.41 20-40 
ZonelV 170 82 35 8800 0.1 23-47 
Bedrock-1* 135 117 10 9200 0 NA 
Bedrock-2 125 127 9200 0 NA .. 

•Stratmu Bediock-1 (10 ft thick) 1s added with the bed.tock properties for bedrock depth vanallon analys1S. This strannn will 
be remo,·ed in site response lllllllysis as descn"bed below. 

Based on Table 2-13 and the shear-wave velocity values provided in the soil profile simulation, 
for the purposes of this conceptual design the site is conservatively classified as Site Class D, 
stiff soil, as defined in the ASCE Standard 7-05 (Reference 2.4.6.23). 

Table 2-13 - Site Classification (Reference 2.4.6.23, Table 20.3-1) 

911oCttma ~ Nor ft,,, ill, 

A. Hardrocl >5.000 ft/s NA NA 

B. Rod 2.500 to 5.000 ftls NA NA 

C. Yer)· dcna;c soil 11nd soft rock 1.200 to 2.500 ft/~ >50 > 2.000 p~f 

D. Sliff soil (JOO lo 1,200 ft/s 15 to.50 1,000 to 2.000 psf 

E. Soft clay roll <6Cl0 ft/s <15 <i,000 p~ 

Any profile wilh more than IO ft of soil having the following charactcristici.: 
- Plarucily inde>. Pl > 20. 
~ Mou.lure conlenl w :::: 40%. and 
- Undrained shear strength 1., < 500 pi;{ 

F. Soilq requiring site rcspomc ~ysis Sec Section 20.3.J 
in~ with Section 21.1 

For SI: I fi/s = 0.3048 m/t, I lb/ft1 = 0.0479 l..N/m2 

As stated above, it is assumed that, for the purposes of this conceptual design, the soil 
characteristics for the fine-mesh screen construction areas would be similar to those used in th~ 
soil profile simulations and for the existing intake structure foundation design. This is a reasonable 
assumption, as the new intake structures would be constructed in the immediate vicinity of the 
existing intake structure. Therefore, the information above is used to inform the structural design 
for the new intake structures. As part of a detailed design phase, new soil borings would be taken 
in the proposed installation locations to validate this assumption and the structural designs of the 
supports and foundations for the various equipment and structures. 
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2.4.3.9.4 Hydrological Impact 

The primary water source for the station is Lake Anna, which is an impoundment of the North 
Anna River fanned by a dam constructed across the river as part of the overall project 
development. The impoundment was created specifically with the intent to use it as the primary 
cooling water source for surface condensers and other heat exchanger equipment at NAPS. Lake 
Anna was constructed to serve the needs of NAPS and wa~ designed to provide adequate cooling 
water for an ultimate nuclear station capacity of approximately 4000 MWe. The North Anna River 
drains a watershed area of 343 square miles above the dam. The power station is situated 
approximately five miles upstream from the main dam, with all safety-related equipment and 
systems at a minimum elevation of El. 271' to be protected from flooding (Reference 2.4.6.1, 
Section 2.4.1 ). 

Lake Anna is approximately 17 miles long and inundates a number of small tributaries. This results 
in an irregularly shaped shoreline with a total length of approximately 272 miles. To provide 
optimum thennal performance, Lake Anna is separated into two segments. The larger segment 
of about 9600 •acres is considered the· North Anna Reservoir (aka Lake Anna) and functions as a 
storage impoundment to ensure adequate water supplies for condenser cooling. The smaller 
segment, termed the Waste Heat Treatment. Facility, has an area of about 3400 acres and 
functions primarily as a heat exchanger to transfer most of the station's heat rejection to the 
atmosphere (Reference 2.4.6.1, Section 2.4.1 ) .. 

Typically, the water level of Lake Anna is maintained at El. 250'. However, a downstream release 
of 40 cfs is maintained and during drought conditions the water level may be drawn down to 
approximately El. 246' (Reference 2.4.6.1, Section_ 2.4.1 ). When Lake Anna elevation falls below 
248', the downstream flow is reduced in a stepwise manner to 20 cfs, until El. 250' is regained. 

The site for construction of the expanded intake is relatively flat, and no concentration of runoff is 
expe·cted on the flat areas. The drainage- area that will contribute to runoff on the site is not much 
larger than the site itself. The site would be graded to cause surface runoff to flow away fror:n the 
turbine building, reactor containments, and any safety-related facilities. Th~ site drainage system 
has been designed to carry the runoff from a 10-year stonn of 5-minute duration with a rainfall 
intensity of 7 in/hour, per the Drainage Manual of the Virginia Department of Highways. The 
probable maximum precipitation for a 10-square mile drainage area is estimated to be 29 inches 
in a 6-hour period or 34 inches in a 24-hour period. Rainfall in excess of the 100-year stonn would 
be temporarily ·inipou.nded in ditches and gullies away from the station. Should ·it exceed the 
capacity ot'th-e site drainage system, it would run off the site into Lake Anna and would not affect 
any safety-related facility (Reference 2.4.6.1,' Section 2.4.2). The new CW discharge piping 
associated with the new intake structures would be bu~ed and would cover a relatively short 
distance. Therefore, the installation of the pipes would also not alter the existing hydraulic 
gradients or run-off flow paths. 

The new intake structures would be constructed at approximately the same elevation as the 
existing intake· structure, with a deck elevation of El. 265', !'!latching, the deck elevation of the 
existing structure.' All pumps, motors, and -electrical control buildings would be mounted at or 
above the deck elevation, which is well above the flood. protected elevation of El. 257' for the 
areas surrounding the turbine building. Additionally, the Technical Requirements Manual requires 
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the station be taki:m out of service when the lake level exceeds El. 256'. Finally, the crest of the 
Lake Anna Dam is at El. ,265' and would not be overtopped by the still-water level of the probable 
maximum flood (Reference 2.4.6.1, Section 2.4.3). Therefore, flooding of the new or relocated 
pumps, motors, and electrical control buildings associated with retrofitting NAPS with fine-mesh 
screens' would not be of concern. 

The FEMA flood insurance rate ,map (FIRM) for the NAPS site was reviewed to determine what 
impact the flood areas would have on the construction required for retrofitting the station with fine
mesh scr~ns (Reference 2.4.6.26). It was determined that, apart from the new intake structures 
that would be constructed on the east and west sides of the existing intake, no new structures or 
equipment required would be located within a flood zone._ As described above, the pumps, motors, 
and electrical control buildings would be installed at an elevation high enough that flooding would 
not be of concern. 

Finally, the existing groundwater depth at the site was considered_ to determine any impacts that 
it may have of the structural design for the new,in'take structures and components. As described 
above, aJI surface and subsurface drainage from the site is towards, the reservoir. About 95% of 
all surface water runs off directly to the reservoir and about 5% percolates vertically to the gr~und 
water table, where it then flows towards the reservoir (Reference 2.4.6.1, Section 2.4.13). 

Structures for Units 1 a~d 2 were designed and analyzed using a uniform g·round-waJer levet of 
El. 256'. Since the initial design, additional investigations revealed that it is possible for ground
water elevations to be as high as EL 265' to El. 270' witbin the station area (Reference 2.4.6.1, 
Section 2.4.13). Due to the variability of ground-water conditions, it is recommended that boring 
samples be taken in the proposed locations of the new structures during detailed design to ensure 
that the ground-water level would not adversely affect the structural foundations. 

Additionally, data from the United States Geological Survey (USGS)' monitoring well n~mber 
380121078001001, which is located in Louisa County approximately 12 miles from the station, 
shows that the depth to the water table has fluctuated, but has remained betw~n approximately 
24 and 34 feet from 1972 to 2018 (Reference 2.4.6.27}. Although not necessarily indicative of the 
ground-water level at the station, thes.e data show no significant upward or downward trends of 
the ground-water level that woul~ need to be con_sidered. 

2.4.3.10 Impact to Virginia's Electrical Grid Supply 

The conversion of NAPS to fine-mesh traveling water screens would impact the Virginia electrical 
supply grid in two ways; (1) a one-time electrical power production loss duri.ng installation of the 
fine-mesh screens; and (2) a continual electrical power production Joss due to the increased 
parasitic losses associated with the fine-mesh traveling water'screens. 

First, power normally supplied by NAPS would be lost when the units are. taken out of service to 
complete the required modifications to ,the existing intake structure'_ and construction of the new 
intake structures to house the additionatscreens. As shown-in Appendix D, retrofitting NAPS whh 

· fine-mesh screens would require four weeks of construction related outage. The construction. 
, ,could be planned such that this four-week outage occurs during a planned refueling .outage for 

one of the units, which typically ranges from approximately 20-30 days in duration. This would 
minimize ~he incremental 'impact to the grid, but th!:! power lost from shutting down the second 
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unit simultaneously would have to be supplied to the grid by alternate sources. If the work was 
conducted simultaneously with a refueling outage for one of the units, then the additional days of 
power generation lost due to construction and tie-in of the new intake structures would be 28 days 
for the non-refueling unit. Assuming a gross output of 1,002 MWe (Reference 2.4.6.1, Figure 10.1-. 
1) and a 91. 7% utilization factor (average five-year capacity factor from values presented in the 
§122.21 (r)(8) Operational Status report), this would result in 617,456 MWhr that would be lost 
from the Virginia electrical grid supply during those days. This power would have to be supplied 
by alternative sources to make up for the lost generation. . , · 

"Retrofitting NAPS with fine-mesh screens would also result in increased parasitic losses that 
would have to be replaced in the electrical supply grid by alternative sources of power. As 
described in Section 2.4.3.1, the average increase in parasitic losses due to the additional 
equipment required to impler:nent fine-mesh screens is approximately 316 kW, or 0.316 MWe. 
These increased parasitic losses result in an annual loss in electricity supplied to the grid of 2,538 
MWhr, assuming a utilization factor of 91. 7%. Alternate sources of power ~ould be required to 
replace this lost power on a yearly basis. 

2.4.4 Implementation ~chedule 
A schedule for the detailed pem,itting, design, procurement and 1mplementation of the fine-mesh 
traveling water screen retrofit and the new intake structures is presented in Appendix D. The 
projected start date for the project would be January 1, 2020, assuming the pem,it ·is used during 
2019. 

Completion of the modification to the existing intake structure, relocation of the CW pumps, and 
retrofitting of the existing through-flow traveling screen mesh would require a plant outage. These 
items would be the final phase of construction, and it is expected that they could be completed 
puring a normally scheduled re-fueling outage. T~sting and tie-ins would also be completed during 
the planned plant outage for the one unit. The construction schedule would be planned su_ch that 
these final items could be completed during a previously scheduled outage, minimizing the 
additional plant downtime associated 'with these items to a sing.le unit. . 

For the conceptual design, it is assumed that both units would need to be removed from service 
during the final phase of construction due to the potential ·operati,onal impacts to the safety-related 
'equipment (ASW pumps and safety-related spray wash pumps) tf construction qn one half of the 
intake structure was performed wh.ile the other half was supportin·g the' operation of the second 
unit. Additionally, the modification to the existing intake structure, relocation of the cw. pumps, 

. and. retrofitting of the existing screens' would all occur in very close proximity to other equipment 
that supports the operation of the plant (i.e. RO supply pump, fire protection pump, etc.). Although 
it is possible that a different outage configuration which reduces the construction-related outage 
time may be possible, a significant amount of analysis would be required to ensure that no 
challenges to the operation of safety-related and/or other plant support equipment would occur 
during construction. This analysis could be perfom,ed during a detailed design, if exploration of . 
alternative outage configurations was desired; however, without this analytical basis and given 
the construction concerns described above, a dual-unit outag~ is assumed to be required for the 
conceptual design. 
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The detailed engineering design is estimated to take approximately 12 months. Based on 
discussions with Dominion, it is anticipated that permitting will take a minimum of 12 months 
following the completion of the detailed engineering design. As described in Section 2.4.3.6, it is 
possible that the NRC review of the proposed intake structure modifications would determine that 
a LAR !is required.'lf the LAR process, or th·e ·acquisition of any of the other numerous permits 
described in Section 2.4.3.6, IA'.ere to extend beyond 12 months, the construction schedule would 
be delayed accordingly. Therefore, the schedule presented in Appendix D is contingent upon the 
renewed VPDES permit being issued in 2019 and is based on an assumed permitting duration of 
12 months6. 

Procurement and construction·, which would be performed in parallel and could begin once the 
necessary permitting has been acquired, are estimated to require a total of 20 months, which 
includes 5 months of procurement and lead time before construction begins. After construction 
begins, the remaining procurement efforts and construction would be performed in 'parallel. 
Additionally, for several ·tasks· it is assumed that multiple crews would work simultaneously to 
expedite completion. These efforts to expedite the project completion have been considered and 
incorporated into the project schedule presented in Appendix D. Severe weather conditions have 
not been·considered c;1nd could resu[t in schedule delayp. Severe weather events such as heavy 
rain or winter weather pose a hurdle for construction crews, especially when safety is of utmost . 

' ' concern. 

The schedule includes the following construction activities: 

• Mobilization 

o Construction site set up to include delivery of onsite' trailers,· construction 
equipment, and labor 

o Delivery and inspection of pumps and traveling water screens 

• General Site Modifications 

o Marking and protecting construction area· 

o Rerouting vehicle and pedestrian traffic around construction area 

• Construction activities 

• Mechanical dredging 

o Placement of cofferdams (sheet piled area for new intake structures) 
' ' 

o Backfill ~nd comp.action 

o Placement of concrete slab, walls and columns 

6 This analys1.S assumes a one year permitting schedule_ for 2 mm fine-mesh screens. A delay to the permitting 
schedule would not impact any conclusions regarding the relative social costs and social benefits of seasonal flow 
reductions and 2 mm fine-mesh screens over the duration of the analysis period as developed in sections 2.5.1 and 
3.6. . . . 
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o Installation of electrical building 

o Installation of piping 

o Metalwork and miscellaneous 

o Installation of Fish Handling Return System 

o 'nirough-Screen Fish Handling Return Sy~tem Retrofit 

o Through-Screen Fine-mesh Retrofit 

o Demolition of Intake Bay Walls. 

o CW Pump Relocation 

o CW discharge capping for relocated pu_mps 

• Demobilization 

o Clean-up o(construction site 

o Restoration of construction site 

The project must follow the guidelines set forth in Section 3.1 of the Environmental Protection 
Plan (EPP) for North Anna Units 1 and 2. _Compliance with the EPP requires that before engaging 
in additional construction or operational activities which may affect the environment, NAPS 
prepare and record an eriviror:imental evaluation of such activity. NAPS will b!3 required to report 
brief descriptions, analyses, interpretations, and evaluations of the environmental evaluation and 
associated plant modifications in the Annual Environmental Operating Report submitted by NAPS. 

Based on this technology assessment, there are several siting, engineering, regulatory and 
construction risks that could pose challenges and/or delays to t~e implementation schedul~ for 
re!rofitpng NAP,S with' fine-mesh screens. These risks include: 

• In general, the location of the proposed new intake structures is already a relatively 
congested area. Care would need to be taken to ensure the construction equipment and 
activities would not prohibit access to the existing site equipment. Additionally, detailed 
construction schedule planning would be required to ensure simultaneous construction 

, activities_ could occur without interferin_g with each oth,er. 

• The time required for pennitting is dependent on a .variety of factors outside of Dominion's 
control. While one year <?f pennitti!7g was included in the preliminary implementation 
schedule provided in Appendix D, if permitting delays were to occur, the implementation 
s<?hedule would be delayed accordingly. 

• The overhead power lines extending north from the turbine building could pose a 
challe,nge for cranes to work effectively in the area. Caution would need to be taken during 
mobilization and when perfonning- lifts, and scheciule delays may occur., if efficient 

- cqnstruction tech_niques are li~ited by interferences with the _qverhead lines. 
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• Although drawings of existing underground utilities were reviewed when developing the 
preliminary ·design, there is still the risk that excavating a large area could impact existing 
utilities, particularly when the area of construction is relatively small and congested like 
the NAPS intake area. Additionally, there is risk that interferences with unknown 

· underground utilities not documerited on site drawings could occur. 

•. The construction of the new intake structures would require a large construction crew and 
a reiatively large construction area, wtiich could impact station security. If extensive time 
is required to" process the construction crew through security, it may adversely affect the 
implementatio_n schedule. This is· also true for the large an:,ount of excavation work 
required to construct the CW tunnels connecting the new intake structures to the existing 
intake structures. 

- ' 

• A hydraulic study is included in. the cost assessment to validate the approach taken in this 
conceptual design .. There is risk the study will determine the CW pumps will need to be 
relocated within the existing intake structure, which would, significantly increase 
implementation C<?5ts, lengthen the schedule and· likely increase outage time (and 
therefore·:electricity costs). 

• Extreme weather could inhibit the construction, and therefore, is considered a risk to this 
schedule. Heavy rain or winter weather pose a hurdle for construction crews, especially 
when safety is of utmost concern. 

2.4.5 Cost Estimates 

2.4.5.1 · Capital Costs 

The total recommended construction budget to install the fine-mesh traveling water screens, 
construct the FHRS and retrofit the existing through_-flow traveling water screens (w[th both a 
FHRS and fine-mesh screens) is estimated· as $33,400,000 based upon 2018 dollars. 
Construction estimation tools, vendor quotations, and previous project experience are utilized for 
this estimate. Additionally, a factor of 1. 75 was applied to the modifications to the existing intake 
canal · near the safety-related ASW and screenwash pumps to account for an increased 
nuclearized cost (Reference 2.4.6.17). As described in Section 2.4.4, in several instances multiple 
crews were assumed in order to.complete the projectwithin a reasonable timeframe. Any overtime 
costs that may be i11curred by these addition_al crews were not consid~red in this cost estimate. 

The capital costs estimated for retrofitting NAPS with fine-mesh traveling water·screens include 
costs related to ·design, procurement, implementation, and startup activities. Estimates for 
significant and unique components or construction ~ctivities included in the design were derived 
from vendor quotations or past project experience. Estimates for construction labor, materials, 
and basic equipment for construction were derived from RS Means for Fredericksburg, Virginia 
based on open shop labor. Open shop labor was used because the majority of construction firms 
in the area are not unionized (Reference 2.4.6.16). The cost estimates are located in Appendix C 
for detailed reference. 
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Based on industry standards and-experience, the recommended consulting engineering budget 
for installation of fine-mesh. traveling water screens is $2,000,000 based upon 2018 dollars·. The 
estimated permitting cost is $407,000 based upon 2018 dollars. 

Table 2-14.lists the major cost cat~ories for retrofitting NAPS with fine-mesh screens along with I . 
the respective costs for each category. The con_struction budget does not include engineering. 
field ·support during construction or NAP S's staff support of the project. This. cost estimate is a 
Class 5 estimate per ASTM E2516-11 (Reference 2.4.6.7), which is a high-level estimate intended 
for use in screening and feasibility determinations. 

The contingency and . ~djustments include general contractor management, construction 
management fees, and a 30% adjustment for nuclear safety concerns, construction constraints 
due to nuclear securrty procedures for on-site personnel, and hazardous construction conditions 
(i.e., near water, in the immediate vicinity of existing equipment). 

Table 2-14 - Breakdown of Cost by Major Category (Values are Rounded) 

·Category . Cost7 

Structures $7, 1-00,000 

Mechanical Items $8,200,000 

Electrical Items ' $1,500,000 

Additional Construction 

Activities and Equipment 
$1,000,000 

Earthwork $2·,400,000 

Piping and Valves $100,000 

Contingency/ Adjustments $13,000,000 

TOTAL8 $33,400,000 

Appendix C shows an itemized cost estimate which includes tabulated . subtotals for 
contingencies, permitting, and construction management costs. Sources for each cost estimate 
are also included within the table. The items that affect the total cost the most for this option are: 

. ' 

• Dual-Flow Traveling Water Screens . 

• Through-Flow Traveling Water Screen Retrofit 

• Concrete and Substructure 

Given that this is a Class 5 estimate, some information associated with the cost of implementation 
of a new intake structure for fine-mesh traveling water·screens such as field conditions, structural . . . ' 

.· 7 All values are rounded to the nearest $100,000 

8 The total cost presented here is the sum of all the unrounded project costs (as presented in Appendix C) rounded 
to the nearest $100,000. This total may differ from the sum of the category costs presented above due to 
intermediate rounding difference. · 
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design requirements, material selection, and construction schedule demands have only been_ 
preliminarily determined. Certain costs have been estimated with assumptions that are aimed to 
be accurate but remain uncertain, such as: · 

• Mobilization arid equipment transportation·costs 

• Specialized equipment and materials required 

• Labor required for screen retrofit 

Finally, ~iven the preliminary nature of this assessment, there are several items remaining to be' 
investigated· during detailed design that may affect the cost. These considerations include the. 
following: · · 

.• An assessment of required spares would need to be evaluated during detailed design. 
Critical spares are not included in the cost estimate but in certain cases may be essential 
to maintaining reliable plant operation. 

• A detailed routing plan for the scr_eenwash piping and FHRS would be required. 

• A seismic study of the_ existing Intake Structure with the addition of the two new Intake 
Structures would be· required to validate the existing Seismic I Intake Structure is not 
impacted. 

• · A hydraulic model study of the new and existing intakes would be required to determine tf · 
vortexing would be a potential conce~. Based on the results of the hydraulic_m_odel study, 
vortex suppression devices such as flow straighteners may be required. 

For an economic evaluation of the social and compliance costs associated with capital costs 
please refer to Section 2.5.1.2 and.2.5.2.2. 

2.4.5.2 O&M Costs 

Retrofitting NAPS with fine-mesh screens would result in new operation and maintenance costs. 
These costs would result from the new equipment that would be installed as part of the retrofit. 

· The United States Bureau of Labor Statistics provides periodic reports on the cost of labor across 
the.country. The most recent such report at the time ·of this assessment was released December 
15, 2017. This document reported a national average hourly cost to employer of $62.25 for private 
sector employees working in utilities (Reference 2.4.6.8). Based on the city cost factor for 
Fredericksburg, VA from RS Means, this rate is multiplied by 0.82 to account .for geographic · 
differences in local labor rates. Therefore, an adjusted rate of $~1.05 i~ used. This rate is applied 
to estimate annual operation and maintenance costs. 

The estimated number of hours to operate and maintain each piece of equipment is based on 
previous experience and inspect_ion schedules prpvided by equipment vendors. It should be noted 
that the maintenance hours listed are expected for personnel experienced with t~e equipment 
and following well-established maintenance routines. The hours will likely be higher in the initial 

. years while the maintenance procedures are established, and personnel become familiar with the 
equipment. The· screenwash pumps maintenance·activities include verification that the pump is 
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operating within design conditior:is, checks for leaks, as well as weekly inspections of the pump 
lubricant and semi-annual inspections of the pump foundations and coupling alignment. The dual
flow traveling screens maintenance activities would include inspections of the chain mechanisms 
and removal and repair of various sub-components. 

The maintenance activities of the existing through-flow traveling screens is assumed to. not 
increase. The maintenance activities associated with the trash rake system and the associated 
screenwash.system's valves and pipes are assumed negligible since operation of the trash rake 
system and changes to the scr~Emwash system's valve lineup· are expected to occµr relatively 
infrequently. , . 

The estimated number of hours to operate and inspect each piece of equipment is multiplied by 
the average hourly cost to empioyer to determine the annual cost to operate each piece of 
equipment. 

Table 2-15 - Estimated Additional Operation and Maintenance Costs per Year 

Component Man-Hours Annual Costs (2018_$) 

Screenwash Pump 1,000· $51,000 

Dual-flow Traveling Water Screen 2,400 $122,500 

Trash Rake System 125 $6,400 

TOTAL 3,szs $179,900 

For an economic evaluation of the ·social and compliance costs associated with O&M costs please 
refer to Section 2.5.1.3 and 2:5.2.3. · · · 

2.4.5.3 Electric!ty Costs 

As described in Section 2.4.3.1, the total reduction in net generating capacity would be due to the 
operation of additional equipment required to support the intake structure. The parasitic losses 
associated with retrofitting NAPS to travelin~ screens with fine-mesh would result in 2,538 MWhr 
of losses annually. As discussed in Section 2.4.3.10-, there would be an additional onS.:.time loss 
of 617,456 MWhr due to the four-week construction outage loss that would be required for the 
installation of fine-mesh screens. Note that dollar yalue estimates of the sqcial and compliance 
costs due to reduced electricity generation are developed in Section 2.5.1.4' and 2.5.2.4. 
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2.5 Social and Compliance Cost Estimates 

2.5.1 Sacial Cost Estimates 

40 CPR 122.21(r)(10)-(12) Submittals 

This section provides information on the social costs of installing and operating two cooling water 
intake structure (CWIS) _alternatives at NAPS. The two CWIS alternatives are: (1) seasoQal flow 
reductions and (2) 2 mm fine-mesh screens. These options are being consi9ered. as alternatives 
for reducing entrainment mortality at NAPS.9 We- refer to these collectively as NAPS Entrainment 
Technology Alternatives. 

2.5.1.1 Overview of Methodology 

2.5.1.1.1 Components of Soclal Costs Estimated in This Study 

The major categories of social costs are typically: (1) capital costs; and (2) operating and 
maintenance (O&M) costs (EPA 2014b, p. 8-8). The Final §316(b) Rule n.otes three additional 
·categories that should be accounted for in evaluating the social cost of entrainment technology 
alternatives-energy penalty costs, installation downt,ime costs, and administrative costs (EPA 
2014a, p.48370) .. Since_ both installation downtime costs and energy penalty costs relate to 
changes in NAPS electricity output, we refer to them collectively as electricity costs. To assess 
the social costs of installing and operating NAPS Entrainment Technology Alternatives, social 
costs were calculated for the following four categories: 

1. Capital costs: one-time social costs associated with acquiring, constructing, and installing 
equipment as well as replacement of major components. 

2. Operation and maintenance (O&M) costs: recurring social costs associated with operation 
and maintenance of the equipment, excluding any costs related to ongoing power losses. 

3. Electricity costs: the social costs related to changes in electricity generation and capacity 
at NAPS, which include the costs to replace lost electricity output at NAPS net of any cost 
savings at NAPS. 

4., Administrative costs: the social costs incurred by CMEC and public agencies to administer 
the alternatives (including costs of permit applications). 

The Final §316(b) Rule also calls for assessing costs related to non-water quality environmental 
and other impacts (EPA 2014a, p. 48428). The (r)(12) section of this document quantifies the 
losses in electricity output with sufficient detail to allow these cost estimates to be developed. This 
social cost analysis .includes valuation of costs related to changes in electricity generation at 
NAPS but not other potential non-water environmental costs. · 

2.5.1.1.2 Baseline Scenario 

The social costs, compliance costs (Section 2.5.2), and social benefits-(Section 3.6) estimates 
are measured relative to a baseline scenario that reflects the future circu,mstances if neither of 
the two entrainment technologies were implemented. In the-absence of the ·installation of new 
entrainment controls, the study assumes that the costs based upon the current configuration 

9 Pursuant to 40 CFR 122.21(r)(11Xi), the benefits valuation s~dy must take into account gains to 
impingement due to t):ie entrainment technologies._Since the alternatives to be evaluated are designed to reduce 
entrainment, costs related to technologies designed specifically to reduce impingement are only relevant to the 
extent that they affect the baseline. 

· 85 



DRAFT 40 CFR 122.21(r)(10)-(12)'Submittals 

would continue in the future over the time frame of our analysis. The current system in place at 
NAPS thus represents thE;3 baseline conditions for the economic analysis of the NAPS Entrainment 
Technology Alternatives .. 

2.5.1.1.3 Discounting· of ~oclal Costs 

Social costs are discounted at social discount rates. Social discount rates of 3 and 7 percent, as. 
recommended in the Final §316(b) Rule were.used (EPA 201_4a, p. 48367). Based upon the 
information provided by ENERCON in Sections 2.3 and 2.4, estimates of the net present values 
and annualized values for costs of the NAPS Entrainment Technology Alternatives were 
developed. (To be consistent with terminology in the Final §316(b) Rule, discounted values are 
referred to as "net present values·_"). Tne costs provided to us are assumed to begin on January 
·1, 2020,and end on December 31, 2043. The analysis end date reflects the 20-year useful life of 
the 2 mm fine-mesh screens. (WTR 2018), which are predicted to become operational at the end 
of 2023 (Section 2.4.4).10 

2,5.1.2 Capltal Costs 

Capital costs consist of the labor and material costs associated with the acquisition, construction, 
and installation of the NAPS Entrainment Technology Alternatives. Cost data for initial capital cost 
expenditure are broken down into thr9;9 phases: permitting, engineering, and 
procurement/construction. In this section we (a) summarize ENERCON's estimates of the total 
overnight capital costs and (b) provide estimates of the net present value of costs after accounting 
for the timing of these expenditures. 

2.5.1.2.1 Components of Capital Costs 

Overnight capital costs are engineering estimates of the.total costs of installing the necessary 
structures and equipment based on contemporary prices for materials, equipment, and labor, 
assumin'g the modifications could be completed immediately (i.e., "overnight'). Thus, they exclude 
interest charges during con·struction, which engineering cost estimates· sometimes include; 
discounting implicitly incorporates such interest charges because earlier expenditures receive 
more weight in the present value calculations. 

Overnight capital costs include costs related to permitting, engineering, and construction. Detailed 
estimates of overnight capital costs were developed by ENERCON for the NAPS Entrainment 
Technology Alternatives (Section 2.4.5). Since the seasonal flow reductions technology option 

10 Assuming a different useful life_:_and thus a different· analysis end date_:_would of course affect the total benefits 
and total costs of the alternatives, as well .as the annualized costs and benefits. One effect of a shorter useful life 
would be to change the annualized cost of the capital costs, with a shorter life resulting in higher annualized costs 
and a longer life resulting in l~wer annualized costs for this component. Note, however, that although annualized 
capital costs would be lower with a longer lifetime, conclusions regarding the relative costs and benefits_ a,re not 
affected by the lifetime assumption because of the relationship of annual costs to annual benefits once technotogies 
are in place. E~ding the analysis period by assuming a longer useful life would increase the number of years 
for which benefits would be accrued, but such an extension would also increase the number of years for which 
operational costs would be incurred (i.e., fixed O&M costs plus parasitic and efficiency power loss costs). For both 
of the NAPS Entrainment Technology Alternatives, the annual costs (i.e., fixed O&M c.osts plus operational power 
loss· costs) are greater than the· annual social benefits (provided in Section 3.6). As a result, assuming a longer 
useful life would not allow total benefits,to "catch up" to total costs. 
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would involve modifications to the operation of NAPS but would not require any. additional 
construction·, its capital cost is $0 (Section 2.3.5). Table 2-16 summarizes the overnight capital 
costs from installation of the other alternative, 2 mm fine-mesh screens. 

Table 2-16: Overnight Capital Costs (Mllllons, 2018$) 

Technology 
Seasonal Flow Reductions 

2 mm Fine-Mesh Screens 

Overnight 
Permitting Costs 

$0.00 
$0.41 

Overnight 
Engineering Costs 

$0.00 

$2.00 

Overnight 
Constrnction Costs 

$0.00 

$33.40 

Overnight 
Capital Costs 

$0.00 

$35.81 

Note: All dollar values are in millions of real 2018 dollars. Overnight capital costs exclude interest and 
escalation costs because these are implicitly incorporated in the present value calculations. 

Source: Section 2.4.5. 

2.5.1.2.2 Timing and discounted capital costs 

• ENERCON developed infonnation on the timing of capital costs for. 2 mm fine-mesh scenes. We 
use this timeline to estimate the expenditures that would be incurred in ea.ch month (Section 
2.4.4). Table 2-17 provides the preliminary project schedule including assumptions on permitting, 
engineering, and construction timing. It is assumed that costs for the various project phases would 
be spread evenly over the months that they are incurred. 

Table 2-17: · Project Schedule 

Seasonal Flow Reductions 
Project Start Date 
Project End Date . 

Engineering Start Date 

Engineering End Date 

Permitting Start Date 
P ennitting End bate 

Construction Start Date 
Construction End· Date 

Outage Start Date 

Outage End Date 

1/1/2020 
1/1/2020 

2 mm Flne-Mesh Screens 
1/1/2020 

9/30/2023 

1/1/2020 
12/31/2020 

1/1/2021 

12/31/2021 

1/1/2022 

9/30/2023 

9/1/2023 
9/28/2023 

Note: Assumes a January 2020 project start date across all technologies. Project duration values reflect 
the total length of the project (start of engineering through construction outage). 

Source: Scheduling information: ?action 2.4.4. 
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Using these annual expenditures, we develop estimates of the net present values and annualized 
values of.expenditures for capital costs. Table 2-18 shows the net present value arid annualized 
values estimates of capital costs for the NAPS Entrainment Technology Alternatives. 

Table 2-18: Net Present Value and Annualized Capital Cost Estimates (Millions, 2018$) 

Net Present Value Annualized Cost 
Technology 
Seasonal Fkiw Reductions 

2 mm Fine-Mesh Screens 

3% 
$0.00 

$33.08 

7% 
$0.00 

$29.90 

3% 
$0.00 

$1.92 

7% 
$0.00 

$2.51 

Note: All dollar values are in millions of real 2018 dollars. Present values are calculated as of January t, 
2020 for costs incurred from 2020 to 2043. Annualized costs are calculated based on costs from 
2020 to 2043. Annual discount rates of 3 and 7 percent are used. Costs are assumed to occur · 

. monthly, at the start of each month. · 
Source: Sections 2.3.5 a11d 2.4.5. 

2.5.1.3 Operating and Maintenance Co~ts 

Since the seasona.I flow reductions alternative would not require any construction, we assume 
that they would be implemented in-the .first year qf the analysis period (2020). We assume that 
the fine-mesh screens alternative would be operational starting the month after the end of the 
construction phase. The 2 mm fir1e-mes.t, screens alternative would involve installation of 
equipment that would require ongoing upkeep and thus O&M costs. 

2.5.1.3.1 Schedules and Annual Fixed O&M Costs 

Table 2-19 provides annual fixed O&M costs as well as operation schedules for each alternative. 
ENERCON determines that there would not be.any fixed O&M costs required to implement the 
seasonal flow reductions technology and thus the O&M costs are $0 .(Section 2.3.5). 

Table 2-19: O&M Cost Schedule and Annual Fixed O&M Costs (2018$) 

Technology 
Seasonal Fkiw Reductions 

2 mm Fine-Mesh Screens 
-

Operation 
Start Date 

2020 

2023 

Operation 
End Date 

2043 

2043 

Annual Fixed 
O&M Costs 

$0 

$179,900 

Note: Assumes a January 2020 project start date across all alternatives. Seasonal flow reductions.would 
become operational at the start of the analysis period beginning in 2020. 2 mm fine-mesh screens 
would become operational in October 2023, the month after the completion of construction. 

Source: Scheduling information: Section 2.4.4. Cost information: se·ctions 2.3.5 and 2.4.5 
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2.5.1.3.2 Fixed O&M Costs 
. . 

Table 2-20 provides net present values and annualized value estimates of the fixed O&M costs· 
for 2 mm fine-mesh screens over the course of the analysis period, assuming the annual costs 
are _spread evenly throughout the year. 

Table 2-20: Net Present Value and Annualized Fixed O&M Costs (Millio.ns, 2018$) 

Technology 
Seasonal Flow Reductions 
2 mm Fine-Mesh Screens 

Net Present Value 
3% 

·$0.00 
$2.46 

7% 
$0.00 
$1.54 

Annualized Cost 
3% 

$0.00 
$0.14 

7% 
$0.00 
$0.13 

Note: All dollar values are in millions of real 2018 dollars .. P_resent values are calculated as of January 1, 
2020 for costs incurred from 2020 to 2043. Annu~lized costs are calculated based on costs from 
2020 to 2043. Annual discount rates of 3 and 7 percent are used. Costs are assumed to occur 
monthly, at the start of each month. · 

Source: Sections 2.3.5 and 2.4.5. 

2.5.1.4 Electricity Costs 

2.5.1.:4.1 Potential categories of electricity costs 

The construction and operation of a technology change to the CWIS at NAPS could affect NAPS' 
electricity output in three ways. 

1. Construction outages: reductions in the electricity output of the plant when a new 
technology requires an outage in addition to the regularly-scheduled maintenance outages 
of the plant. · 

2. Efficiency losses: reductions in the electricity output of the plant when a new technology 
decreases the efficiency of electricity generation at the plant. 

3. Parasitic losses: reductions in the electricity output of the plant when a new technology 
requires electricity from the plant. 

2.5.1.4.2 Changes in Electricity Output Due to NAPS Entrainment Technology Alternatives 

This secti~n provides infom'lation on the change in electricity output due to the NAPS Entrainment 
Technology Alternatives. This information' was developed by ENERCON. (Sections 2.3.3.1 and 
2.4.3.10). 

Electricity Losses from Construction Outages 

Retrofitting NAPS with fine-mesh screens is estimated to require a four-week construction-related 
outage to GQmplete testing and tie-ins. As shown in Table 2-21, this outage is proposed to occur 
during: the last month of construction (Sect~on 2.4.4). It is noted in Sec;tion 2.4.4 that the outage 
would be planned such that it would occur during a planned refueling outage for one of the units. 
Accordingly, the net impact of the outage 'would be the lost generation from one unit only (1,002 
MW). We use information develope~ by ENERCON (Section 2.4.3.10) on the MWh loss in 
generation due to the construction outage. The implementation of se?sonal flo~ reductions is not 
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anticipated-to require an addrtional outage. Table 2-22 shows the reduced electricity output that 
would occur because of the additional plant outage for the 2 mm fine-mesh screens. 

Table 2-21: Construction Outage Schedule 

Technology 
Seasonal Flow Reductions 

2 mm Fine-Mesh Screens 

Outage Start 
- Date 

No Outage 

9/1/2023 

Outage End 
Date 

No Outage 

9/28/2023 

Note: Assumes a January 2020 project start date across all alternatives. 
Source: Section 2.4.4 

Table 2-22. Construction-Related Reductions In Net Electricity Output (MWh) 

Technology 
Seasonal Flow Reductions 

2 mm Fine-Mesh Screens 

Outage Loss (MWh) 
o· 

617,456 

Source: Section 2.4.3.1 0; NERA calculations as explained in text. 

Annual Efficiency Power Losses 

The seasonal flow reductions alternativE3 would result in reduced operational efficiency at NAPS 
for the months of May "and June. ENERCON has indicated that the seasonal flow reductions 
alternative would result in capacity losses of 15.19 MW for May and 25.09 MW for June. Using a 
capacity factor of 91. 7% based on infonnation from ENERCON (Section 2.3.3.9), the seasonal 
flow reductions alternative would entail a total annual efficiency power loss of 26,929 MWh. 
ENERCON concludes that the 2 mm fine-mesh screens would not affect the operational efficiency 
of the plant (Section 2.4.3.10). Table 2-23 summarizes the annual MWh losses in electricrty output 
due to operational efficiency effects of the seasonal flow reductions alternative. 

Table 2-23. Annual Efficiency Losses (MWh) 

Technology 
Seasonal Flow Reductions 

2 mm Fine-Mesh Screens 

Efficiency Loss (MWh) 
26,929 

0 

Source: Sections 2.3.3.1 and 2.4.3.1 0; NERA calculations as explained in text. 
. " 

Annual Parasitic Losses 

The 2 mm fine-mesh screens alternative would requir~ electricity to operate and thus would 
reduce the net electricity output at NAPS (parasitic loss). ENERCON has indicated that operation 
of the 2 mm fine-mesh screens alternative would result in parasitic losses of 0.316 MW at NAPS. 
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Using the estimated plant capacity factor of 91.7% (as noted above), the annual parasitic power 
loss from 2 mm fine-mesh screens would be 2,538 MWh. 

ENERCON has indicated that the seasonal flow reductions alternative would allow NAPS to take 
individual CW pumps offiine, resulting in a reduction of the electrical power consumed by NAPS 
of 1.49 MW for both May and June. Using the estimated plant capacity factor of 91.7% (as noted 
above), the total annual parasitic power gain from seasonal flow reductions would be 2,000 MWh. 
(Section 2.3.3.1 ). Table 2-24 summarizes estimates of the parasitic losses due to the operation 
of the NAPS Entrainment Technology Alternatives based on this information. Note that the 
negative value for the seasonal flow reductions alternative indicates the reduced parasitic load 
for this alternative relative to the Baseline Scenario. 

Table 2-24. Annual Parasitic Losses (MWh) 

Technology Parasitic Loss (MWh) 
Seasonal Fkiw Reductions 

2 mm Fine-Mesh Screens 

-2,000 
2,538 

s_ource: Sections 2.3.3,.1 and 2 4.3.1 O; NERA calculations as explained in text. 

2.5.1.4.3 Wholesale Electricity Price Forecast 

Monthly wh.olesale electricity prices are used to value the social costs (and the compliance costs) 
of the decrease in power output at. NAPS due to the installatio'n and operation of NAPS 
Entrainment Technology Alternatives. Wholesale eI90ficity prices are an appropriate measure of 
the real-resource costs of relatively small changes in power output because they reflect the· 
marginal costs of supplying an additional unit of electricity to the g_rid. We developed forecasts of 
monthly wholesale electricity prices in Virginia over the relevant time frame to value replacement 
electricity at NAPS. These_ projections are based initially on annual wholesale electricity price 
projections from EIA (2018b). We supplement the annual wholesale price projections from EIA 
with monthly price information from PJM (2018a, 2018b) to estimate the monthly electricity prices 
relevant for generation in Virginia. 

Electricity Price Forecast Methodology 

In particular, to value replacement electricity at NAPS, we first develop monthly wholesale 
electricity price projections for Virginia using annual wholesale electricity price projections from 
the U.S. Energy Information Administration's National. Energy Modeling System11 (NEMS) (EIA 
2018a). The steps are as.follows. 

1 . Develop annual wholesale electricity prices. over the period 2020-2043 for the Virginia 
Region. The NEMS data consist of annual projections of .wholesale electricity prices 

11 The EIA uses NEMS to form baseline projections for national and regional energy prices and quantities, which 
are published in the Annual Energy Outlook each year. NEMS is a detailed energy and economic model deve~oped 
and maintained by the EIA Office of Energy Analysis to provide projections of domestic energy-economy markets 
in the long term anct to perform policy analyses requested by decision-makers in the White House, Congress, 
Department of Energy, and other gov~ent agencies. 
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(including generation, capacity and ancillary services) for the years 2018 through 2050, 
. and are the foundation of our price.projections. Figure 2-17 displays the NEMS projections 
of average annual wholesale electricity prices (converted to 2018 dollars using annual 
inflation- rate infonnation from BEA) for the "SERC Reliability Corporation /. Virginia
Carolina" region. Note. that this is the electricity market module region in NEMS that 
incl~des the Dominion transmission and distribution zone and best reflects the relevant 
region for changes in NAPS generation (:Ne have provided a map of EIA's electricity . 
market module regions in Fig~re 2-18). Accordingly, we use these projections as annual 
forecasts of Virginia state wholesale electricrty prices. 

2. Calculate ratios of monthly to annual wholesale electricity prices for Virginia. This step 
involves converting the annual price forecasts to monthly price forecasts using historical 
ho_urly load and marginal location price data from PJM. 12•13 Using·this hourly historical PJM 
data over the period 2012-2017 for the Dominion transmission and distribution zone of 
PJM, we calculate ·ratios of load-weighted average prices for each month to load-weighted 
average annual prices for the Dominion transmission and distribution zone. As shown in 
Table 2-25, the ratios of average monthly to average .annual wholesale electricrty prices 
in this region range fror:n 0.86 in November to 1.34 in January. 

' . 
12 PJM is responsible for operating and planning the regional power system and administering wholesale electricity 
pri~ for parts or all of several eastern/mid-western US states including Delaware, Illinois, Indiana, Kentucky, 
Maryland, MichigaD, New Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, West Virginia, and 
the District of Columbia (See Figure 2-19). PJM coordinates dispatch and sets wholesale electricity prices (which 
differ from retail electricity prices primarily because they do not include transmission an4 distnbution costs) 

.through hourly uniform clearing price auctions using bids from suppliers and demand-response resources. 

13 See http://learn.pjm.com/electricity-basics/market-for-electricity.!lfil)X for ari overview of the wholesale 
electricity market and http://learn.pjm.com/who-is-pjm.8filJX for an overview of PJM. 
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Table 2-25: Ratios of Average Monthly to Average Annual Electricity Prices In 
Virginia 

- Month Ratio, 
January 1.34 
February 1.13 
March 1.08 
April 0.88 
May 0.93 
June 0.87 
July 1.04 

, August 0.90 
September 0.95 
October 0.91 
November _0.86 
December 0.91 

Note: This infom,ation is based on historical ho_urly load and price data from 2012-2017. 
Source: PJM (2018a, 201?b); NERA calculations as explained in text. · 

3. Calculate monthly Virginia wholesale electricity price projections. We multiply the annual 
Virginia wholesale electricity prices by the ratios of mon~ly price variability to obtain 
estimates of monthly wholesale electricity prices in Virginia from 2020 through 2043. Table 
2-26 and Figure 2-20 provide our average mont.hly wholesale electricity price projeclions 
for Virginia in 2018 dollars. 
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Table 2-26: Monthly Virginia Wholesale Electricity Price Projections (2018$/MWh) 

Month 2020 2025 2030 2035 2040 2043 
January 95.76 85.62 80.08 77.36 75.53 75.23 
February 80.77 72.22 67.54 65.24 63.70 63.45 
March 77.70 69.47 64.98 62.77 61.28 61.04 
April 63.35 56.65 52.98 51.18 49.97 49.77 
May 66.46 59.42 55.57 53.69 52.42 52.21 
June 62.65 56.02 52.39 50.61 49.41 49.22 
July 74.53 66.64 62.32 60.21 58.78 58.55 
August 64.31 57.50 53.78 51.95 50.72 50.52 
September 68.40 61.15 57.19 55.25 53.94 53.73 
October 64.97 58.09 54.33 52.48 51.24 51.04 
November 61.43 54.93 51.37 49.62 48.45 48.26 
December 65.54 58.60 54.81 52.95 51.69 51.49 
Note: Prices have been converted from 2017 dollars in the EIA data to 2018 dollars using 

histoncal inflation infonnation from BEA. 
Source: Historical data from PJM (2018a, 2018b ); Table: Electric Power Projections by Electricity 

Market Module Region of Annual Energy Outlook Table Browser (EIA 201 Sa); NERA 
calculations as explained in text 

2.5.1.4.4 Soclal Costs of Changes in Electrlclty Output 

Construction Outage Costs 

Table 2-27 summarizes the net present value and annualized values of the estimated social costs 
of providing replacement electricity as a result of ,the construction outage for the 2 mm fine-mesh 
screens alternative. These values reflect the difference between the social cost of replacement 
generation (based upon projected electricity prices as explained above) and the cost savings 
because NAPS is not operating during the outage. 

It is our understanding that there would not be any savings in fuel costs associated with the 
outage. We developed estimates of the potential savings in non-fuel operating costs during the 
outage based on information from the Energy Information Administration Annual Energy Outlook 
2018 (EIA 201 Sb), using values for nuclear generating units. Table 2-27 includes the resulting 
estimates of O&M savings due to the four-week outage, including net present values and 
annualized values. 
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Table 2-27: Net Present Values and Annualized Values of Construction Outage Costs 
(Millions, 2018$) 

Technology 
Seasonal Flow Reductions 

Outage Replacement Power Cost 

Outage Fuel Cost Savings 

Outage Variable O&M Savings 

Net Construction Outage Power Cost 

2 mm Fine-Mesh Screens 

Outage Replacement Power Cost 

Outage Fuel Cost Savings 

Outage Variable O&M Savings 
Net Construction Outage Power Cost 

Net Present Value 
3% 

$0.00 
$0.00 
$0.00 

$0.00 

$35.31 
$0.00 

-$1.30 
$34.00 

7% 

$0.00 
$0.00 
$0.00 

$0.00 

$30.70 
$0.00 

-$1.13 
$29.57 

Annualized Cost 
3% 

$0.00 
$0.00 
$0.00 

$0.00 

$2.05 
$0.00 

-$0.08 
$1.98 

7% 

$0.00 
$0.00 
$0.00 

$0.00 

$2.58 
$0.00 

-$0.10 
$2.49 

Note: All values are in millions of 2018 dollars. The construction outage cost savings include those due 
to reduced fuel costs and reduced variable O&M costs. Present values are calculated as of January 
1, 2020 for costs incurred from 2020 to 2043. Annualized costs are calculated on costs from 2020 · 
to 2043. Annual discount rates of 3 and 7 percent are used. Costs are assumed to occur monthly, 
at the start of each month 

Source: EIA (2018a, 2018b ); PJM (2018a, 2018b ); NERA calculations as explained in text. 

Efficiency and Parasitic Costs 

Table 2-28 summarizes the net present value and annualized social costs from reduced electricity 
output due to efficiency losses from the NAPS Entrainment Technology Alternatives. As 
discussed above, implementation of the seasonal flow reductions would reduce the operational 
efficiency of NAPS in the months of May and June. 

Table 2-28: Net Present Values and Annualized Values of Efficiency Loss Costs (Millions, 
2018$) 

Technology 
Seasonal Flow Reductions 
2 mm Fine-Mesh Screens 

Net Present Value 
3% 

$25.63 
$0.00 

7% 
$18.10 

$0.00 

Annualized Cost 
3% 

$1.49 
$0.00 

7% 
$1.52 
$0.00 

Note: All dollar values are in millions of real 2018 dollars. Present values are calculated as of January 1, 
2020 for costs incurred from 2020 to 2043. Annualized costs are calculated based on costs from 
2020 to 2043. Annual discount rates of 3 and 7 percent are used. Costs are assumed to occur 
monthly, at the start of each month. Power costs calculations based on wholesale electricity price 
estimates as explained in Section 2.5.1.4.3 

Source: Sections 2.3.3.1 and 2.4.3.1 O; NERA calculations as explained in text. 
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Table 2-29 summarizes the net present value and annualized social costs related to parasitic 
' . 

losses froni th.e NAPS Entrainment Technology Alternatives. As noted earlier, the 2 mm fine-mesh 
screens would require electricity to operate and thus would lead to parasitic loss costs relative to 
the Baseline Scenario. The seasonal flow reductions would allow NAPS to take individual CW 
pumps offline, resulting in a reduction of the electrical power consumed by the site. The negative 
value for the seasonal flow reductions alternative indicates the reduced parasitic load for this 
alternative relative to the Baseline Scenario. 

Table 2-29: Net Present Values a11d Annualized Values of Parasitic Loss Costs (Millions, 
2018$) 

Technology 
Seasonal Flow Reductions 
2 mm Fine-Mesh Screens 

Net Present Value 
3% 

-$1.92 
$2.03 

7% 
-$1.36 
$1.29 

Annualized Cost 
3% 

-$0.11 
$0.12 

7% 
-$0.11 
$0.11 

Note: All dollar values are in millions of real 2018 dollars._ Present values are calculated as of January 1,. 
2020 for costs incurred from 2020 to 2043. Annualized costs are calculated based on costs from 
2020 to 2043. Annual discount rates of 3 and 7 percent are used. Costs are assumed to occur 
monthly, at the start of each month. Power costs calculations based on wholesale electricity price 
estimates as explained in Section 2.5.1.4.3 

Source: Sections 2.3.3.1 and 2.4.3.1 0; NERA calculations as explained in text. 

2.5.1.5 Administrative Costs 

Administrative costs refer to the costs to Dominion and VA DEQ to administer the alternatives 
(including costs of pennit applications). The Final §316{b) Rule calls fo~ including administrative 
costs incurred by the facility and the administrative agency in the calculation of social costs (EPA 
2014, p. 48428). 

2.5.1.5.1 Private Administrative Costs 

Dominion has provided estimates qf administrative- costs due to each technology. option 
(Dominion 2018). Also provided were estimates for the administrative costs associated with the 
existing system of technologies (i.e., current configuration and no additional entrainment 
technology), which serves as the Baseline Scenario (Dominion 2018). Table 2-30 provides net 
present values of Dominion's incremental administrative costs for both technology options relative 
to the Baseline Scenario, assur:ning that annual costs are spread evenly throughout the year. Note 
that Dominion anticipates they would not incur any additional administrative costs for seasonal 
flow reductio'ns relative to the Baseline Scenario. Accordingly, the private admin costs associated 
with seasonal flow reductions a~ $0:00. 
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Table 2-30: Net Present Value and Annualized Private Administrative Costs (Millions, 
2018$) 

Technology 
Seasonal Flow Reductions 
2 mm Fine-Mesh Screens 

Net Present Value 
3% 

$0.00 

$0.06 

7% 

$0.00 

$0.05 

Annualized Cost 
3% 

$0.00 

$0.00 

7% 

$0.00 

$0.00 

Note: All dollar values are in millions of real 2018 dollars. Present values are calculated as of January 1, 
2020 for costs incurred from 2020 to 2043. Annualized costs are calculated based on costs from 
2020 to 2043. Annual discount rates of 3 and 7 percent are used. Costs are assumed to occur 
monthly, at the start of each month. 

Source: Dominion (2018); NERAcalculations as explained in text. 

2.5.1.5.2 Public Administrative Costs 

VA DEQ provided estimates of annual administrative costs it will incur due to each technology 
0/A DEQ 2018). Also provided were estimates for the administrative costs associated with the 
existing system of technologies (i.e., current configuration and no additional entrainment 
technology), which serves as the Baseline Scenario (VA DEQ 2018). Table 2-31 provides present 
and annualized value estimates for net public administrative costs for both technology options, 
assuming that annual costs are spread evenly throughout the year. Note that the $0.00 values in 
the table are due to rounding and indicate values of less than $10,000. 

Table 2-31: Net Present Value and Annualized Public Administrative Costs (MIiiions, 
2018$) . 

Technology 
Seasonal Flow Reductions 

2 mm Fine-Mesh Screens 

Net Present Value 
3% 

$0.01 
$0.01· 

7% 
$0.01 

$0.00 

Annualized Cost 
3% 

$0.00 

$0.00 

7% 

'$0.00 
$0.00 

Note: All dollar values are in millions of real 2018 dollars. Present values are calculated as" of January ~, 
2020 for costs incurred from 2020 to 2043. Annualized costs are calculated based on costs from 
2020 to 2043. Annual discou'nt rates of 3 and 7 percent are used. Costs are assumed to occur 
monthly, at the start of each month. · 

Source:VA DEQ (2018); NERA calculations as explained in text. 

2.5.1.6 Total Monetized Social Costs 

Table 2.:32 summarizes the net pre~nt values and annualized values of the total monetized social 
costs for the two technology options. The total social costs include the sum of capital costs, O&M 
costs, electricity costs, and administrative costs. As Table 2-32 reports, the net present value of 
total monetized social costs for the seasonal flow reductions are $23. 72 million using a 3 percent 
discount rate and $16.75 million using a 7, percent discount rate .. The equivalent net present 
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values of costs for 2. mm fine-mesh screens are $71.65 million using a 3 percent discount rate 
and $62.~ff million using a 7 percent discount rate. 

The annualized costs associated with total monetized social costs for seasonal flow reductions 
are $1.38 million using a 3 percent discount rate and $1.41 million using a 7 percent discount 
rate. The annualized costs associated with total monetized social costs for 2 mm fine-mesh 
screens are $4.16 million using a 3 percent discount rate and $5.24 million using a 7 percent I · 
discount rate. · 

Table 2-32: Net Present Value and Annualized Total Quantified Social Costs (Millions, 
2018$) 

Technology 
Seasonal Flow Reductions 

Capital 

O&M 

Electricity 

Administrative 

Total 

2 mm Fine-Mesh Screens 

Capital 

O&M 

Electricity 

Administrative 

Total 

Net Present Value 
3% 7% 

$0·.00 $0.00 

$0.00 $0.00 

$23.72 $16.75 

$0.01 $0.01 

$23.72 $16.75 

$33.08 $29.90 

$2.46 $1.54 

$36.04 $30.86 

$0.07 $0.06 

$71.65 $62.36 

Annualized Cost 
3% 7% 

$0.00 $0.00 

$0.00 $0.00 

$1.38 $1.41 
$0.00 $0.00 

$1.38 $1.41 

$1.92 $2.51 

$0.14 $0.13 

$2.09 $2.59 

$0.00 $0.00 

$4.16 $5.24 

Note: All dollar values are in millions of real 2018 dollars. Present values are calculated as of January 1, 
2020 for costs incurred from 2020 to 2043. Annualized costs are calculated based on costs from 
2020 to 2043. Annual discount rates of 3 and 7 percent are used. Costs are assumed to occur · 
monthly, at the start of each month. 

Source: NERA calculations as explained in text. 

2.5.2 Compliance Cost Estimates 

2.5.2.1 Overview of Methodology 

The Final §316(b) Rule requires estimation of "compliance costs," which ·are defined as costs 
borne by facility owners (EPA 2014, p. 48428). Compliance costs differ from the social costs 
described in Section 2.5.1 for several reasons. The following adjustments are made to each 
category of sodal costs from Section 2.5.1 to develop compliance cost estimates: 

• ~djustment to Reflect After-Tax Costs. Compliance costs are after-tax payments that 
reflect the company's reduction in taxes due to increased expenditures that reduce net 
income. Based on a federal c~rporate income tax rate of 21 percent, a Virginia corporate 
income tax_ rate of 6 percent and an .assumption that Virginia taxes are deductible from 
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. . 
federal tax, we calculate an effective tax rate on net income a.t NAPS of 25. 7 percent 
(115th US Congress 2018, VA Tax 2018).' 

• Discount Rate. To discount compliance costs to net present value terms, we used a 
discount rate that represents the private cost of capital, as opposed to the· social dis~unt 
rate~ used in Section 2.5.1. Based on information from the U.S. Energy lnform_ation 
Administration's Annual Energy Outlook 2018, we use a (real) private discount rate of 4.5 
per~rit (EIA 2018c), as explained below. 

• Timing of Costs. Social costs are incurred at the time of the expenditures-since that is 
when actual resources are expended-but private costs are based on when Dominion is 
assumed to incur the costs. we· assume Do.minion's capital costs are financed through a 
loan, as described in Section 2.5.2.2 below. For other categories of costs, Dominion's 
private costs would be incurred in the same time periods as assumed for social costs. 

2.5.2.2 Capital Costs 

To calculate compliance costs, we assume that Domin.ion would finance capital costs through a 
20-ye~r loan at an interest rate equal to the real after-tax cost of debt for the power sector of 4.2 
percent (EIA 2018b, 2018c) beginning .on Jahuary 1-, 2020. We account for the full private costs 
associated with the loan, including principal and interest payments on the loans. The compliance 
costs associated with construction of the 2 mm fine-mesh screens are equal to the qfter-tax annual 
costs of financing the loan. 

Table 2-33 summarizes the net present value and annualized values of the compliance capital I _ 
costs. 

The net present value of the capital compliance costs is zero for seasonal ·flow reductions and 
$26.03 million for 2 mm fine-mesh screens. The annualized costs ·associated with capital 
compliance. costs are zero for seasonal flow reductions and $1.75 million for 2 mm fine-mesh 
screens. 

Table 2-33: ·Net Present Value and Annualized Compliance Capital Cost Estimates 
(M_illions, 2018$) 

Net Present Value Annualized Cost 
Technology 
Seasonal Flow Reductions 

2 mm Fine-Mesh Screens 

4.5% 
$0.00 

$26.03 

4.5% 
· $0.00 

$1.75 

Note: . All dollar values are in millions of real 2018 dollars. Present values are calculated as of January 1, 
2020 for costs incurred from 2020 to 2043. Annualized costs ·are calculated based on costs from 
2020 to 2043. Annual discount rate of 4.5 percent is used. Costs are assumed to occur monthly, at 
the start of each month. 

Source: Sections 2.3.5 and 2.4.5; NERA calculations as explained in text. 
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2.5.2.3 Operating and Maintenance Costs 

Because operational costs are assumed to be paiq by Dominion as they are incurred, the only _ 
adjustment from social costs to compl,iance costs_ is to convert all social operational costs to after
tax compliance costs. We do this by applying the corporate income tax rate described in Section 
2.5.2.1. 

Table 2-34 summarizes the present and annualized value estimates for compliance costs related 
to O&M costs. 

The net present value of total O&M compliance costs is zero for the seasonal flow reductions 
alternative and $1.52 million for 2 mm fine-mesh· screens. The annualized costs associated with 
total O&M compliance costs are zero for seasonal flow reductions and $0.10 million for 2 mm fine
mesh screens. 

Table 2-34: Net Present Value and Annuallzed Compllance Fixed O&M Co~ts {MIiiions, 
2018$) -

Net Present Value Annualized Cost 
Technology 
Seasonal Flow Reductions 

2 mm Fine-Mesh Screens 

4.5% 
$0.00 

$1.52 

4.5% 
$0.00 

$0.10 

Note: All dollar values are in millions of real 2018 dollars. Present values are calculated as of January 1, 
2020 for costs incurred from 2020 to 2043. Annualized costs are calculated based on costs from 
2020 to 2043. Annual disc;x>unt rate of 4.5 percent is used. Costs are assumed to occur monthly, at 
the start of each month. 

Source: Sections 2.3.5 and 2.4.5; NERA calculations as explained in text. 

2.5.2.4 Electricity Costs 

2.5.2.4.1 Construction Outage Costs 

_During the construction outage, Dominion would not be able to generate and sell electricity from 
one of the two units. As discussed in Section 2.5.1.4.4, the cost to Dominion of foregone electricity 
sales would be partially offset by the operational cost savings from not operating the unit. The net 
loss _to pominion is equal to lost revenues· (based upon projected elSGtricity prices and the 
electricity losses) minus the O&M costs that are not incurred-this is the same calculation as for 
social costs. Thus, the only adjustment from social costs to compliance costs is ~o convert the 
annual losses to after-tax losses. We do this. by applying the corporate income tax rate as 
described in Section 2.5.2.1. 

Table 2-35 summarizes the present and annuali:Zed value estimates for compliance costs related 
to the net construction outage costs. 

The net present value of construction outage compliance costs is zero for the seasonal flow 
reductions alternative and $24.55 million for 2 mm fine-mesh screens. The annu~lized costs 
associated with construction outage compliance costs are zero for seasonal flow reductions and 
$1.65 million for 2 mm fine-mesh screens. · 
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Table 2-35: Net Present Value and Annuallzed Values of Construction Outage Costs 
(Mllllons, 2018$) -

Net Present Value Annualized Cost 
Technology 4.5% 4.5% 
Seasonal Flow Reductions · 

Outage Power Cost $0.00 $0.00 

Outage Fuel Cost Savings $0.00 $0.00 

Outage Variable O&M Saving§ $0.00 $0.00 

Net Construction Outage Power Cost $0.00 $0.00 

2 mm fine-Mesh Screens 

Outage Power Cost $24.86 $1.67 

Outage Fuel Cost B!lvings $0.00 $0.00 

Outaire Variable O&M Savin~ -$0.32. -$0.02 

Net Construction Outage Power Cos,t $24.55 $1.65 

Note: The construction outage cost savings include those due to reduced fuel costs and reduced variable 
O&M costs. Present values are calculated as of January 1, 2020 for costs incurred from 2020 to 
2043. Annualized costs are calculated based on costs from 2020 to 2043. Annualized costs are 
calculated based on costs from 2020 to 2043. ~nual discount rate of 4.5 percent is used. All values 
are in millions of 2018 dollars. 

Source: EIA (2018a, 201.Sb); PJf0 (2018a, 2018bk NERA calculations as explained in text. 

2.5.2.4.2 Efficiency and Parasitic Power Loss Costs 

Since operational power loss costs are assumed to be paid by Dominion as they are incurred, the 
only adjustment from social costs to compliance costs is to convert all social operational power 
loss costs to after-tax compliance costs. We do this by applying the corporate income tax rate 
described in Section 2.5.2.1. 

Table 2-36 summarizes the present and annualized value estimates for compliance costs related 
to efficiency loss costs. · 

The net present value of efficiency loss.compliance costs is $16.56 million for the seasonal flow 
reductions alternative and zero for 2 mm fine-mesh screens. The annualized costs associated 
with efficiency loss compliance costs are $1.12 million for seasonarflow reductions and zero for 
2 mm fine-mesh screens. 
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Table 2-36: Net Present Values and Annuallzed Values of Efficiency Loss Costs (Millions, 
. 2018$) 

Net Present Value Annualized Cost 
Technology 
Seasonal Flow Reductions 

2 mm Fine-Mesh Screens 

4.5% 
$16.56 

$0.00 

4.5% 
$1.12 

$0.00 

Note: . All dollar_values are in millions of real 201 a· dollars. Present values are calculated as of January 1, 
2020 for costs incurred from 2020 to 2043. 'Annualized costs are calculated based on costs from 
2020 to 2043. Annual discount rate of 4.5 percent is used. Costs are assumed to occur monthly, at 
the start of each month Power costs calculations based on wholesale electricity price estimates as 
explained in Section 2.5.1.4.3 

Source: Sections 2.3.3.1 and 2.4.3.1 0; NERA calculations as explained in text 

Table 2-37 _summarizes ttie present and annualized value estimates for compliance costs related 
to parasitic loss costs. The net present value of parasitic loss compliance costs is -$1.24 million 
for the seasonal flow reductions alternative and $1.26 miliion for 2 mm fine-mesh screens. The 
annualized_ costs associated with parasitic loss compliance costs are $0.08 million for seasonal 
flow reductions and $0.09 million for 2 mm fine-mesh screens. 

Table 2-37: Net Present Values and Annualized Values of Parasitic Loss Costs (MIiiions, 
2018$) . . . 

Technology 
Seasonal Flow Reductions 

2 mm Fine-Mesh Screens 

Net Present Value Annualized Cost 

-$1.24 

$1.26 

4.5% 
-$0.08 

$0:09 

Note: All dollar values are in mill[ons,of real 2018 dollars. Present values are calculated as of January 1, 
2020 for costs incurred' from 2020 to 2043. Ann·ualized costs are calculated based on costs from 
2020 to 2043. Annua~ discount rate of 4.5 percent is used. Costs are assumed to occur monthly, at 
the start of each month. Power costs calculations based on wholesale electncity price estimates as 
explained in Section 2.5.1.4.3 · 

Source: Sections 2.3.3.1 and 2.4.3 1 0; NERA calculations as explained in text. 

2.5.2.5 Administrative Costs .. 

Only the administrative cqsts incurred by Dominion are included in the compliance costs 
estimates. Thus, public adm_inistrative costs (thpse incurred by VA DEQ) are excluded from the 

. compliance cost calculations. 

Since administrative costs are assumed to be paid for by Dom.inion as they are incurred, the only 
adjustment from social costs to compliance costs is to convert the private administrative costs to 
after-tax costs by applying the corporate income :tax ra~e as described in Section 2.5.2.1. Table 
2-38 provides the net present value and annualized value of the administrative .co~t estimates for 
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each tec;:hnology. · Nqte that Dominion anticipates- they would not incur any additional 
administrative costs for seasonal flow reductions relative to the Baseline Scenario. 'Accordingly, 
the private admin costs associated with seasonal flow re9uctions are $0.00. · 

The net present value of administrative compliance costs ·is $0.00 million for the seasonal flow 
reductions alternative and $0.06 million for 2 mm fine-_mesh screens. The· annualized costs 
associated with administrative compliance costs are $0.00 million for seasonal. flow reductions 
and $0.00 million for 2 mm fine-mesh screens. 

. . 

Table 2-38: Net Present Value and Annualized Total Compliance Administrative Costs 
(Millions, 2018$) 

Net Present Value Annualized Cost 
Technology 
Seasonal Flow Reductions 

·2 mm Fine-Mesh Screens 

4.5% 
$0.00 

, $0.06 

4.5% 
$0.00 

$0.00 

Note: All dollar values are in millions of real 2018' dollars. P~nt values are calculated as of January 1, 
2020 for costs incurred from 2020 to 2043. Annualized costs are calculated based on costs from 
2020 to 2043. Annual discount rate of 4.5 percent is used. Costs are assumed to occur monthly, at 
the start c;>f each month. Compliance administrative costs include only administrcrtive costs incurred 
directly by the facility. . . 

Source: Dominion (?018); NERA calculations as explained _in text. 

2.5.2.6 Total Monetized Compliance Costs 

Table.2-39 summarizes the total monetized compliance costs for each technology _alternative in 
terms of net present values and annualized values. As Table 2-39, reports, the net present values 
of total monetized compliance costs are· $15'.32 million for seasonal flow reductions and $,53.42 
millio_n for 2 mm fine-mesh screens. For these two alternatives, the annualized compliance _costs 
are $1.03 million and $3.60 million, respectively. 
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Table 2-39: Net Present Value and Annualized Total Quantified CQmpllance Costs 
(Millions, 2018$) · 

Net Present Value Annualized Cost 
Technology 
Seasonal Flow Reductions 

Capital 

O&M . 

Electricity 

.Administrative 

Total 

2 mm Fine-Mesh Screens 

Capital 

O&M 
Electricity 

Administrative 

Total 

4.5% 4.5%·· 

$0.00 $0.00 

$0.00 $0.00 

$15.32 $1.03 

$0.00 $0.00 

$15.32 $1.03 

$26.03 $1.75 

$1.52 $0.10 

$25.81 $1.74 

$0.06 $0.00 

$53.42 $3.60 

Note: All dollar values are .in millions of real 2018 dollars. Present values are calculated as of January 1, 
2020 for costs incurred from 2020 to 2043. Annualized costs are calculated based on costs from 
2020 to 2043. Annual discount rate of 4.5 percent is used. Costs are assumed to occur monthly, at 
the start of each month. 

Source: NERA calculations <:3s explained in text. 

2.5.3 Summary 

The analysis developed in this section addresses requirements set forth in Section 122.21 (r)10 
of the Final §316(b) Rule. The economiq cost analyses in Sections 2.5.1 and 2.5.2 rely on well
established economic methodologies and are consistent with the EPA guidelines for preparing 
economic analyses (EPA 2014b). Table 2-39 provides net present value estimates of the total 
monetized social costs for each technology option, with estimates provided for capital costs, O&M 
costs, electricity costs, and administrative costs. Using a 3 percent discount rate, the net present 

. value of total social costs is $23. 72 for seasonal flow reductions and $71.65 for fine-mesh screens. 
Using a ·7 percent discount rate, the net present value of total social costs is $16.75 for flow 

. reductions and $62.36 for 2 mm fine-mesh screens. · 
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2.5.5 Figures 
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Figure 2-17: Projected Average Annual SERC Reliability Corporation/ Carolina-Virginia 
Region Wholesale Electricity Prices (2018$/MWh) 

Note: Dollar year conversions are based historical inflation from BEA. 

Source: SERC / Virginia-Carolina Region, Annual Energy Outlook 2018 (EIA 201 Sa); NERA 
calculations as explained in text. 
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Electricity Market Module Regions 

I - Texas Reliab,hty Ennty (ERCTJ 
2 - Florida Reliability Coordinating Counol (FRCC) 
3 - Mici,,est Rl!l,abifity Orgamat1on- East (MRClc) 

4 - MiCMest Rehabitity Q-ganizanon- West. (MRO'M) 

5 - Northeast Pov.er Coordinating Council I New England (NBVE) 
6 - Northeast P~ Coordnatng Council I NYC - Westchester (NYCW) 

7 - Northeast Pov,,er Coordmatmg Council I Long Island (NYU) 
8 -Northeast POl'er Coordinat,ng Council /Upstate NewYol1< (NYUP) 

9 - Reiabillly First Corporanonl East (RFCE) 

10-Rel1abll1ty First Corporation/Michigan (RFCM) 

11 - Rel1abIhty First Corporatiorw\lest (RFCW) 

12 - SERC Rehabllity Corporanon I Delta (SRDA) 

13-SERC RellabilityCorporatJOn /Gat- (SRGW) 

14 - SERC Rebabihty Corporaoon I Southeast em (SRSE) 

15 - SERC RefiabRity Corporanon I Central (SRCE) 

16 - SERC Reliability Corporation / Virginia-Carolina (SRv'C) 
17 - Southv,est Po,er Pool Regional Entity I North (SPNO) 

18-Southv,est p.,.,.,. Pool Regional Entity/ South (SPSC) 

19-Westem EJecncityCoordinanng Council / Southv,est (AZNM) 

20 - Western Electricity Coordinanng Council I CalLtom,a (CAMX) 
21 - Western Electricity Coordinating Council / Northv,,est Pov,,er Pool Area {N\l\f'P) 

22 - Western Eleancity Coord1natmg Council I Rockies (RMPA) 

Figure 2-18: NEMS Electricity Market Module Regions 

Source: EIA 2018d . 
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- Allegheny Power Systems - ast Kentucky Power Cooperati ve 

- American Electric Power Co .• Inc. - Jersey Central Power and Light Company 

American Tr ansmission Systems, Inc. 

- Atlantic City Electric Company 

- Baltimore Gas and Electric Company 

- ComEd 

- Dayton Power and Light Company 

- Delmarva Power and Light Company 

- Dominion 

- Duke nergy Ohio and Kentucky 

- Metropolitan Edison Company 

- PPL lectric Utilit ies 

- PECO Energy 
Pennsylvania Electric Company 

- Potomac Electric Power Company 

- Public Service I chic and Gas Company 

- Rockland tectric Company 

- Duquesne Light 

Figure 2-19: PJM Map by Zone 

Source: PJM 2018c. 
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Figure 2-20: Monthly Virginia Wholesale Electricity Price Projections (2018$/MWh) 

Source: NERA calculations as explained in text. 
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3 Benefits Valuation Study (40 CFR § 122.21 (r)(11)) 

3.1 §122.21 (r)(11) Requirements 

Existing water-withdrawal facilities subject to the Final §316(b) Rule and withdraw greater than 
125 MGD for AIF for which 25% or more is used exclusively for cooling purposes must submit a 
Benefits Valuation Study consistent with the following requirements as specified in §122.21 
(r)(11): 

"The owner or operator of an existing faci/fty that withdraws greater than 125 MGD 
AIF must develop for submission to the Director an evaluation of the benefits of 
the candidate entrainment reduction technologies and operational measures 
evaluated in paragraph (r)(10) of this section including using the Entrainment 
Characterization Study completed in paragraph (r)(9) of this section. Each 
category of benefits must be described narratively, and when possible, benefits 
should be quantified in physical or biological unfts and monetized using appropriate 
economic valuation methods. The benefits valuation study must include, but is not 
limited to, the following elements: 

(iv) Incremental changes in the numbers of individual fish and shellfish lost 
due to impingement mortality and entrainment as defined in 40 CFR 
125.92, for a/I life stages of each exposed species; 

(v) Description of basis for any estimates of changes in the stock sizes or 
harvest levels of commercial and recreational fish or shelffish species or 
forage fish species; 

(vi) Description of basis for any monetized values assigned to changes in the 
stock size or harvest levels of commercial and recreational fish or 
she/ffish species, forage fish, and to any other ecosystem or non use 
benefits; 

(vii) A discussion of mitigation efforts completed prior to October 14, 2014 
including how Jong they have been in effect and how effective they have 
been; 

(viii) Discussion, with quantification and monetization, where possible, of any 
other benefrts expected to accrue to the environment and local 
communities, including but not limfted to improvements for mammals, 
birds, and other organisms and aquatic habftats; 

(ix) Discussion, wfth quantification and monetization, where possible, of any 
benefits expected to result from any reductions in thennal discharges 
from entrainment technologies." 

3.2 Introduction 

In this section, the biological benefits of potentially implementing either 2 mm fine-mesh screens 
or seasonal flow reductions (collectively referred to as "NAPS Entrainment Technology 
Alternatives") were estimated in terms of additional recreational catch in Lake Anna as input data 
for monetizing the social benefits. The economic assessment included in this section then 
calculates monetary estimates of the social benefits of reduced entrainment due to the NAPS 
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Entrainment Technology Alternatives that would accrue over the lifetime of these technology 
options (2020-2043). The net present values of total monetized social benefits for the seasonal 
flow reductions are estimated to be about $126,000 at a 3 percent discount rate and $88,000 
using a 7 percent discount rate for benefits over the period from 2020 to 2043. The net present 
values of total monetized social benefits for 2 mm fine-mesh screens are estimated to be about 
$514,000 using a 3 percent discount rate and $324,000 using a 7 percent discount rate. 

3.3 Impingement and Entrainment Information 

3.3.1 Impingement Mortality Data 

Those organisms collected from a screen or retained on a sieve with a maximum opening of 0.56 
inches (14.2 mm), equivalent to the diagonal opening of a ½ x ¼ inch mesh screen or %-inch 
square mesh screen are referred to as impingement as specified by §125.92(n) of the Final 
§316(1?) Rule. Impingement also includes entrapment of any life stages of fish and shellfish on 
the outer part of an intake structure. There are no impingement abundance data available for 
NAPS since the Final §316(b) Rule was issued in 2014. Special Condition 19 of th~ current 
VPDES Permit VA0052451_ states a 1985 environmental report on impingement and entrainment 
studies at NAPS indicated minimal or no adverse environmental impact. Condition A4,a of the 
VPDES Permit effectively does not allow NAPS to have a fish handling and return system to return 
fish and debris retained by the travelling screen with the screen wash to the lake. As discussed 
in Section 6, NAPS meets STA for impingement mortality standard by complying with 
§125.94(c)(1)because NAPS's.cooling system, which includes Lake Anna and the WHTF, meets 
the definition of a CCRS. 

3.3.2 Entrainment Abundance Data 

3.3.2.1 Entrainment Monitoring Data 

The biological benefit evaluation of entrainment reduction technologies at NAPS was based on 
the monthly entrainment densities estimated from the two-year entrainment characterization study 
performed to address §122.21 (r)(9) and described further by HDR (2018). Entrainment 
abundance at NAPS and potential reduction benefits of implementing seasonal flow reductions 
or installing 2 mm fine-mesh screens are limited to fish because no shellfish were collected during 
the two years of sampling. Entrainment density was estimated from ichthyoplankton samples 
collected from a 335-micron mesh hoop net used to filter approximately 100 m3 of intake water 
pumped through a 4-inch PVC pipe opening at each of three depths (near-surface, mid-dept~, 
and near-bottom) in front of the bar rack 28 or 2A at NAPS Unit 2. A sample was collected once 
every six hours within a 24-hour sampling event. Sampling was completed twice a month from 
April 2016 through September 2016 and March 2017 through September 2017. In addition to 
identification and enumeration of unique tax.a and life stages, morphometric measurements (e.g., 
total length, egg diameter, greatest body depth, and head capsule width) of representative 
subsampled individuals for each tax.on were used to derive exch.!sion fractions for adjusting 
sample densities of ichthyoplankton for different screen mesh size based on physical size 
exclusion (HDR 2018).· 

The entrainment density data represented 18 taxonomic categories and five life stages that were 
used for estimating entrainment abundance and reductions by species under each entrainment 

111 



DRAFT 40 CFR 122.21(r)(10)-(12) Submittals 

reduction alternative (Table 3-1 ). Entrainment is defined as those life stages of fish and shellfish 
- in the intake water flow entering and passing through a CWIS, but excluding those organisms that 
would be retained on a sieve with a maximum opening of 0.56 inches (14.2 mm), equivalent to 
the diagonal opening of a ½ x ¼ inch mesh screen or ¾-inch square mesh screen as specified 
by §125.92{h) of the Final §316(b) Rule. At NAPS, the existing traveling water screens have Ye
inch by ½-inch rectangular screen mesh which excludes fish and shellfish with a maximum width 
greater than 3.2 mm (1/e inch) that would have been entrained through a 0.56-inch (14.2 mm) 
opening. Entrainable organisms that would be excluded from passing through NAPS's existing 
traveling screen mesh or other fine-mesh screen and instead become impinged referred to in the 

-Final §316(b)Rule as impinged entrainables or "converts. 8 The existing CWIS at NAPS does not 
have a fish handling and return system to potentially return converts washed frqm the existing 
traveling water screens back to Lake Anna alive; therefore, entrainment densities and total 
entrainment loss estimates for the existing CWIS at NAPS Units 1 and 2 combined used in this 
evaluation were based on ichthyoplankton densities at each depth stratum averaged by month 
(pooled across dial periods and sampling events) and adjusted to exclude individuals greater than 
0.56-inches (14.2 mm) in body depth (i.e., baseline entrainment density data dl3Scribed in 
Appendix F, and based on HOR [2018] and the entrainment characterization study for addressing 
§122.21 (r)(9) )(,:-able 3-2 and Table 3-3). 

3.3.2.2 Actual Intake Flow Data 

The three case scenarios of monthly water withdrawal volumes used for extrapolating entrainnierit 
density to entrainment abundance estimates were based on a three-year average of monthly 
actual intake flows at NAPS Units 1 and 2 combined from January 2015 through December 2017 
as specified by HOR (2018; Appendix A). The three-year AIF for NAPS Units 1 and 2 combined 
was 1,857 MGD. The entrainment abundance calculations for the existing CWIS and 2 mm fine
mesh screens were based on three-year average monthly AIF {Table 3-4). For the biological 
benefit evaluation of sea~onal flow reductions, the existing 3-year AIF for May and June was 
reduced by a proposed 21.875% consistent with the Comprehensive Technical Feasibility and 
Cost Evaluation Study, Section 2, in response to §122.21 (r)(10) {Table 3-5). 

3.3.3 Entrainment Abundance Estimates for the Existing CWIS 

3.3.3.1 Calculation Methods of Entrainment Abundance 

The monthly entrainment density (E~tm) for taxon tand life stage iat NAPS was calculated as: 

(Equation 1) 

entrainment density (number per 100,m3) of taxon t and life stage i at 
month m and depth stratum h; and 

number of depth strata sampled (=3), which assumes each sampled 
stratum of water column equally contributes to intake flow and the sample 
density for each sampled stratum was representative of one third of the 
water column. 
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The monthly entrainment abundance (E~ 1, m) for taxon t and life stage i at NAPS was calculated 
as. 

(Equation 2) 

where DE, t, i, m = entrainment density (number per 100 m3) of taxon t and life stage i at 
month m, and 

Vm = AIF volume {m3) for Units 1 and 2 combined at month m. 

Annual entrainment abundance of tax.on t and life stage j (Et,1 ) at NAPS Units 1 and 2 combined 
was estimated by summation of Et,1,m as: 

(Equation 3) 

where Nm = number of months within the annual period (season). 

To characterize inter-annual variability, annual entrainment abundance was estimated separately 
for each of the two years of entrainment data during the same 6-month period (April through 
September) common to both years. The variation (e.g., coefficient of variation) observed based 
on two years of April through September is assumed to be representative of a typical annual 
entrainment season. At NAPS, entrainment from October through February was assumed to be 
zero or negligible. The average monthly mean densities from March through September were 
summed to represent typical annual entrainment abundance at NAPS Units 1 and 2 combined 
based on AIF. With exception of March, which was only sampled In 2017, each month was 
represented by the average of monthly abundance from two years of sampling. 

3.3.3.2 Species Apportionment 

The monetization of the benefits of implementing entrainment reduction technologies at NAPS 
requires the comparison in equivalent loss of recreationally important species (i e., equivalent 
catch), directly and indirectly via trophic transfers, between a candidate entrainment-reduction 
technology and the existing CWIS. This assessment estimates the losses and benefits from 
annual entrainment of all taxa identified from sampling, but to do so, required unidentifiable fish 
taxa and several fish taxa identified to genus or family or species complexes to be apportioned to 
species level for modelling and ultimately to provide benefit data as input for monetization. Prior 
to species apportionment, monthly entrainment densities for each taxon and life stage were 
averaged among the three depth strata (n=3 for each monthly mean). In addition, unidentified 
larvae (2.9%), yolk-sac larvae (3.4%), and post yolk-sac larvae (91.3%) were combined into a 
single larval stage for this assessment (Table 3-6). Juveniles (2.0%) considered entrainable from 
pump samples were assumed to be young of the year (YOY) for this evaluation. 

The taxa identified to higher-than-species level were apportioned to species proportionally to the 
monthly mean densities of the species and life stages identified for that respective month, or 
adjacent month when no other related species were identified (Table 3-7 and Table 3-8). The first 
step to species apportionment was allocating the densities of unidentified taxa (1.9% in 2016 and 
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0.6% in 2017) among the remaining taxa (Table 3-9). The only taxon of eggs were identified in 
May of both years as Herring and Shad which were classified as Gizzard Shad because that was 
the Herring and Shad species of larvae in that month: Larvae· identified as Herring and Shads, 
representing 43.4% of the total entrainment density in 2016 and 68.8% of the total entrainment 
density in 2017, were apportioned to Blueback Herring, Gizzard Shad and Threadfin Shad (Table 
3-10). Larvae identified as Threadfin/Gizzard Shad, representing 2.9% of the total entrainment 
density in 2016 and 12.9% of the total entrainment density in 2017, were apportioned to these 
two species according to the monthly ratio between these two species (Table 3-11 ). Larvae 
identified to Sunfish family level (0.8% of total entrainmer:it density) in 2016 were apportioned to 
the identified sunfish species as presented in Table 3-12. Common Sunfish (Lepomis sp.) larvae 
were re-classified as Bluegill (L. macrochirus). Other members of the genera known to live in 
Virginia are Green Sunfish (L cyanellus), Redbreast Sunfish (L auritus), Longear Sunfish (L -
megalotis), Pumpkinseed (L gibbosus), Redear Sunfish (L micro/ophus) (Jenkins and Burkhead 
1994 ), but were not identified at any life sta~e during the 2016 and 2017 entrainment sampling. 
Larvae identified as Crappie (Poxomis sp.) were re-classified as Black Crappie (Pomoxis 
nigromacu/atus). Darter larvae (Etheostoma sp.) were re-classified as Tessellated Darter '(E. 
olmsted1). 

3.3.3.3 Entrainment Abundance Estimates for the Existing CWIS 

The species-apportioned monthly entrainment densities for the existing CWIS in Year 1 (Table 
3-13) and Year 2 (Table 3-14) were used to estimate monthly entrainment density and abundaJ]ce 
representative of an annual season from March through September (Table 3-15 and Table 3-18). 
To characterize the variability by comparison between the two years of entrainment abundance, 
monthly and total entrainment abundance were estimated for the April through September period' 
for Year 1 (Table 3-16)' and Year 2 (Table 3-17). Monthly and total· entrainment abundance 
representative of a typical annual season (March through September) is presented in Table 3-18. 
Of the projected 68,564,980 entrained fish per season, Threadfin Shad larvae (43%), Gizzard 
Shad larvae (28%), and Bluegill larvae (20%) were estimated to be the most abundant entrained 
species and life stages. Largemouth YOY represented about 1 %. The monthly entrainment 
abundance was highest in July and lowest in September. · 

3.3.4 Entrainment Reductions from Seasonal Flow Reductions 

3.3.4.1 Calculatlon Methods of Entrainment Abundance for Seasonal Flow Reductions 

The species-apportioned monthly entrainment densities for the existing CWIS as shown in Table 
3-13, Table 3-14 and Table 3-15 and respective monthly AIF volume shown in Table 3-5 were 
used to estimate monthly and total entrainment abundance assuming NAPS implemented a 
proposed 21.875% flow reduction in May and June.· 

3.3.4.2 Entrainment Abundance Estimates for Seasonal Flow Reductions 

Monthly entrainment abundance with a proposed 21.875% intake flow reduction ii:, May and June 
is shown for an average March through September season in Table 3-19. A total entrainment' I 
abundance estimate of 61,744,007 individuals for_ a Ma~ch through September season 
represented an overall entrainment reduction of 9.9% wh~n AIF was reduced by 21.875% during 
May and June (Table 3-20). This included about a 22% reduction in entrainment of Largemou:th 
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Bass larvae and YOY and 18% reduction in entrainment of Black Crappie larvae, both 
economically valuable game fish. 

Monthly and total entrainment abundance estimates for the April through September period for 
Yec;1r 1 (2016) and Year 2 (2017) are presented in Table 3-21 and Table 3-22, respectively. Total 
entrainment abundance for April through September ranged from 49, 136,507 in 2016 to 

. 73,104,074 in 2017 and corresponded to an overall entrainment reduction of 10.5% in 2016 (Table 
3-23) and 9. 7% in 2017 (Table :3"-24 ). A coefficient of variation of 20% represents the inter-annual 
variability 'in total entrainment abundance from April through September. 

3.3.5 Entrainment Reductions from 2 mm Fine-Mesh Screens 

3.3.5.1 Calculation Methods of Entrainment Abundance for 2 mm Fine-Mesh Screens 

Assuming NAPS installed and operated 2 mm fine-mesh screens, entrainment abundance was 
estimated following the same calculations described by Equation 1 through Equation 3 in 3.3.3.1, 
except entrainment density for individual species and life stages were initially adjusted to account 
for physical size exclusion and survival of impinged converts: 

The physical size exclusion factor (Fe) of individual taxon t and life stage i from passing through 
a 2· mm fine-mesh screen was estimated as the proportion of measured individuals for taxon t and 
life stage i that was less than or equal to 2 mm in maximum body depth (Table 3-25). The 
installation and operation of 2 mm fine-mesh screens also includes installation and operation of 
a FHRS to realize any potential fish protection benefits from excluding entrainable fish. The fish 
mesh screen survival (SFMs) of taxon t and life stage i for a 2 mm fine-mesh screen at NAPS was 
estimated by available initial impingement survival estimates off fine-mesh screens for each taxon 
or closely related taxon and life stage from the literature. Because delayed or latent survival 
estimates varied in duration pr were not available in the literature, the SFMS based on initial survival 
provided a conservative overestimate of the true survival, and thereby the fish protection benefit 
of 2 mm fine-mesh screens (Table 3-26). In lieu of site-specific SFMs which were not available at 
NAPS, SFMs estimates were largely obtained from studies reviewed and compiled by EPRI (2013) 
that were· deemed acceptable to their quality standards. When_ ranges in were available, the 
median value was used in effort to balance the uncertainty in both directions. Survival of fish 
excluded by fine mesh screens is affected by many factors such as time between screen washes, 
de~ris loading, spray wash pressure, screen approach velocity, water temperature, and pre
existing disease and condition of the impinged fish population (EPRI 2013). When information · 
was available, literature-based survival estimates that most closely match mesh size, duration on 
the screens (rotation speed), and through-screen velocity to expected values for NAPS were 
used. 

At NAPS, the through-screen velocity for 2 mm fine-mesh screens was expected to be 1.44 fps 
at the design intake flow, assuming the screen is 100% clean _(see §122.21(r)(10)). The maximum 
total on-screen duration of impinged fish for the 2 mm fine-mesh screens at NAPS (from the 
lowest point of the screen up to a FHRS spray) is estimated to be 12.4 minutes, assuming 
continuous operation (see §122.21(r)(10)). The maximum gout of water"· on-screen duration for 
the NAPS screens (from the minimum water level up to the FHRS spray) is estimated to be 7.6 
minutes, assuming continuous operation. 
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The monthly entrainment density adjusted for a 2 mm fine-mesh screen (DFMs) for species t and 
life stage i was estimated as 

DFMS,t,l,m = DE t,l,m( 1 - Fe,t,t) + [DE t,t,m(Fe,t,£)(1- SFMS,t,a] (Equation 4) 

The monthly entrainment density apportioned to species and adjusted for exclusion by a 2 mm 
fine-mesh screen was estimated for each year (Table 3-27 and Table 3-28) and an average March 
through September season (Table 3-29). 

3.3.5.2 Entrainment Abundance Estimates for 2 mm Fine-Mesh Screens 

Monthly entrainment abundance with a 2 mm fine-mesh screen is shown for an average March 
through September season in Table 3-30. A total entrainment abundance estimate of 62,591,613 
individuals for a March through September season represented an overall entrainment reduction 
of 8.7% by installing and operating a 2 mm fine-mesh screen (Table 3-20). This included about a 
77% and 82% reduction in entrainment of Largemouth Bass larvae .and YOY, respectively, 88% 
reduction in entrainment of Channel Catfish and White Catfish larvae, 77% reduction in 
entrainment of Bluegill YOY, and 1.5% reduction in entrainment of Black Crappie larvae, all 
recreationally important fish species. 

Monthly and total entrainment abundance estimates for the April through September period for 
Year 1 (2016) and Year 2 (2017) are presented in Table 3-31 and Table 3-32, respectively. Total 
entrainment abundance for April through September ranged from 46,342,751 in 2016 to 
77,593,043 in 2017 and corresponded to an overall entrainment reduction of 15.6% in 2016 (Table 
3-23) and 4.2% in 2017 (Table 3-24). A coefficient of variation of 25% represents the inter-annual 
variability in total entrainment abundance with 2 mm fine-mesh screens from April through 
September. 
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3.3.6 Tables and Figures 

Table 3-1. List of unique taxa and life stages identified as entrainable organisms1 In lab 
samples collected by pump sampling in front of the bar racks at NAPS from 
April through September 2016 and March through September 2017. 

2016 2017 

Common Name Scientific Name UIDL Egg YSL PYSL JUV UIDL E&g YSL PYSL JUV Adult 

Blueback Herring Alosa aestivalis X X 

Channel Catfish Jcta/w-u.s punctatus X X 

Common Sunfishes Lepomis spp. X X X 

Crappie PomoXIS spp. X 

Darters Etheostoma spp. X X 

Gizzard Shad Dorosoma cepedumum X X X X X 

Golden Shiner Notemigonus cryso/eucas X 

Herrings and Shad Clupeidae X X X X X X X X 

Largemouth Bass Micropterus salmouies X X X 

Minnow Cyprinidae X X 

'Spottail Shiner Notropis hudsomus X 

Sunfish Centrarchidae X 

Threadfin Shad Dorosoma petenense X X X 

Thread fin/Gizzard Dorosoma spp X X 
Shad 

Unidentified Finfish Unidentified X X 

White Catfish IAmeiurus catus X 

White Perch Marone amencana X X X X 

Yellow Perch Perea jlavescens X X X 

1 Organisms with a body depth less than 0.56 inches (14.2 mm) were considered entrainable based on the definition 
in the Final §3 l 6(b) Rule. 
UIDL = Unidentified Larvae; YSL = Yolk-Sac Larvae; PYSL = Post Yolk-Sac Larvae; JUV = Juvenile 

117 



DRAFT 40 CFR 122.21(r)(10)-(12) Submittals 

Table 3-2. Monthly mean density estimates (N/100 m3
) of entrainable lchthyoplankton 

at each depth stratum sampled by pump during 2016 at NAPS. 

Life 
Tuon Stage Depth Stratum Apr May Jnn Jul Ang Sep Mean 
Blueback Hemng JUV Near-surface 0.12 0.02 

Mid-depth 0.37 0.06 
Near-bottom 0.12 0.02 

Channel Catfish PYSL Near-bottom 0.12 0.62 0.12 

Common Sunfishes PYSL Near-surface 0.92 0.60 025 0.29 
Mid-depth 1.37 0.99 1.10 0 87 0.72 
Near-bottom 5.36 323 6.31 0.48 2.56 

JUV Near-surface 024 0.04 
Mid-depth 025 0.04 
Near-bottom 0.12 0.02 

Crappie PYSL Mid-depth 0.12 0.36 0.08 

Darters PYSL Near-bottom 025 0.04 

Gizzard Shad YSL Near-bottom 0.12 1.00 0.19 
PYSL Near-surface 0.12 0.02 

Mid-depth 0 25 0.04 
Near-bottom 0.37 0.12 0.08 

Golden Shiner PYSL Near-surface 0.11 0.02 

Herrings and Shad UIDL Near-surface 0.12 0.02 
Mid-depth 0.62 0.62 0.21 
Near-bottom 0.36 0.62 0.16 

Egg Near-bottom 0 12 0.02 
YSL Mid-depth 0 99 0.75 0.29 
PYSL Near-surface 0.12 0.02 

Mid-depth 1.47 4.58 2.07 8.58 0.12 2.80 
Near-bottom 2.87 3.11 0.75 1.12 

Largemouth Bass PYSL Near-surface 0.12 0 02 

JUV Near-surface 1.18 0 12 0.22 
Mmnow PYSL Mid-depth 0.12 0 02 

Sunfish PYSL Near-surface 0.12 0.02 
Mid-depth 0.12 0.12 0.12 0.06 

Threadfin Shad PYSL Mid-depth 0.12 0.25 0.06 
Near-bottom 0.50 0.08 

Threadfin/Gizzard Shad PYSL Near-surface 0.12 0.02 
Mid-depth 0.25 0.25 0.12 0.25 0.14 
Near-bottom 0.25 0.25 0.37 0.15 

Unidentified Finfish UIDL Near-surface 0.12 0.34 0 08 
Mid-depth 0.24 0.04 
Near-bottom 0.37 0.12 0.08 

White Catfish PYSL Near-bottom 0.12 0.02 
White Perch YSL Mid-depth 0.12 0.02 

Near-bottom 0.25 0.04 
PYSL Mid-depth 1.95 0.24 0.37 

Near-bottom 0.25 0.37 0.10 
Yellow Perch YSL Near-surface 0.11 0.02 

Mid-depth 0.37 0.06 
Near-bottom 0.12 0.02 

All Taxa Mean 2.49 5.34 4.75 5.41 3.18 0.16 3.56 

UIDL = Unidentified Larvae; YSL = Yolk-Sac Larvae; PYSL = Post Yolk-Sac Larvae; JUV = Juvenile 
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Table 3-3. Monthly mean density estimates (N/100 m3
) of entrainable ichthyoplankton 

at each depth stratum sampled by pump during 2017 at NAPS. 

Taxon Life Stage Depth Stratum Mar Apr May Jnn Jnl Ang Sep Mean 
Blueback Herring PYSL Mid-depth 0.25 0.04 
Channel Catfish PYSL Near-bottom 0.37 0.12 0.07 
Common Sunfishes PYSL Near-surface 0.99 1.24 0.25 0.24 0.39 

Mid-depth 0.12 0.62 0.11 
Near-bottom 1.35 2.23 0.87 0.25 0.67 

Darters YSL Near-bottom 0.25 0.04 
Gizzard Shad YSL Mid-depth 0.12 0.02 

PYSL Near-bottom 0.12 0.02 
JlJV Mid-depth 0.12 0.02 

Herrings and Shad UIDL Mid-depth 0.25 0.04 
Near-bottom 0.12 0.02 

Egg Near-surface 0.62 0.09 
YSL Near-surface 0 12 0 02 
PYSL Near-surface 3.32 0.49 0.55 

Mid-depth 0.24 1.60 9.67 13.39 17.75 6 09 
Near-bottom 1.61 2.98 4.30 8.79 2 53 

Largemouth Bass JlJV Near-surface 0.24 0.12 0.05 
Minnow PYSL Near-surface 0.12 0.02 

Mid-depth 0.25 0.04 
Spottail Shiner PYSL Near-surface 0.12 0.02 
Threadfin Shad PYSL Near-surface 0.25 0.04 

Mid-depth 0.50 0.07 
Near-bottom 1.49 0.21 

JlJV Mid-depth 0.12 0.02 
Threadfin/Gizzard Shad PYSL Near-surface 0.62 0.09 

Mid-depth 1.00 5.33 0.90 
Near-bottom 0.37 4.71 0.12 0.74 

Unidentified Finfish UIDL Near-surface 0.37 0.05 
Mid-depth 0.12 0.02 
Near-bottom 0.12 0.02 

White Perch YSL Near-surface 0.37 0.05 
Near-bottom 0.12 0.02 

PYSL Near-surface 0.62 0.25 0.12 
Mid-depth 0.12 0.37 0.07 
Near-bottom 0.11 0 12 0.12 0.05 

Yellow Perch YSL Near-surface 0.12 0 02 
Mid-depth 0.12 0.02 
Near-bottom 0.25 0.04 

PYSL Near-bottom 0.37 0.05 
All Taxa Mean 0.45 1.89 6.43 7.39 14.59 0.45 0 08 4.47 

UIDL = Unidentified Larvae; YSL = Yolk-Sac Larvae; PYSL = Post Yolk-Sac Larvae; JlJV = Juvenile 

119 



DRAFT 40 CFR 122.21(r)(10)-(12) Submittals 

Table 3-4. Monthly average actual intake flow (AIF) in million gallons per day (MGD) and 
total AIF volume In thousands of cubic meters for Units 1 and 2 at NAPS 
during January 2015 through December 2017. 

3-Year Average AIF (MGD) TotalAIF 

Volume 

Month Unit 1 Unit2 Total (xlO00 m3) 

Jan 696.0 658.4 1,354.5 158,946 

Feb 683.8 650.7 1,334.5 141,441 

Mar 622.9 565.0 1,187.9 139,399 

Apr 880.4 843.6 1,723.9 195,772 

May 1,100.4 1,121.9 2,222.3 260,782 

Jun 1,141.2 1,154.6 2,295.8 260,715 

Jul 1,172.9 1,154.0 2,327.0 273,064 

Aug 1,162.9 1,141.3 2,304.2 270,393 

Sep 912.8 909.3 1,822.1 206,921 

Oct 945.6 1,072.7 2,018.4 236,852 

Nov 990.4 1,044.0 2,034.4 231,036 

Dec 789.4 747.2 1,536.6 180,316 

Total 924.9 921.9 1,846.8 2,555,637 
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Table 3-5. Monthly average actual Intake flow (AIF) and total AIF volume with proposed 
May and June flow reductions (21.875%) for Units 1 and 2 at NAPS based on 
AIF from January 2015 through December 2017. 

3-Year Average AIF (MGD) TotalAIF 
Volume 

Month Unit 1 Unit2 Total (:s:1000 m3) 

Jan 696.0 658.4 1,354.5 158,946 

Feb 683.8 650.7 1,334.5 141,441 

Mar 622.9 565.0 1,187.9 139,399 

Apr 880.4 843.6 1,723.9 195,772 

May 859.7 876.5 1,736.2 203,736 

Jun 891.6 902.0 1,793.6 203,684 

Jul 1,172.9 1,154.0 2,327.0 273,064 

Aug 1,162.9 1,141.3 2,304.2 270,393 

Sep 912.8 909.3 1,822.1 206,921 

Oct 945.6 1,072.7 2,018.4 236,852 

Nov 990.4 1,044.0 2,034.4 231,036 

Dec 789.4 747.2 1,536.6 180,316 

Total 884.0 880.4 1,764.4 2,441,560 
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Table 3-6. Overall mean (n=39) and percent composition of monthly depth-stratified 
densities of entrainable life stages identified in samples collected by pump 
sampling in front of the bar racks at NAPS from April through September 
2016 and March through September 2017. 

Life Stage N/100m3 % 

Unidentified Larvae (UIDL) 0.006 2.9 

Egg 0.001 0.5 

Yolk-sac Larvae (YSL) 0.007 3.4 

Post Yolk-sac Larvae (PYSL) 0.195 91.3 

Juvenile (JlJV) 0.004 2.0 

Total 0.213 100.0 

Table 3-7. Monthly entrainment density estimates (N/100 m3) by lab-Identified taxon and 
life stage1 from pump samples collected In 2016 at NAPS. 

Taxon Life Stage Apr May Jun Jal Aug Sep Total % 
Blueback Herring ruv 0.20 0.03 1.0 
Channel Catfish Larvae 0.04 0.21 0.04 1.2 
Common Sunfishes Larvae 0.46 2.42 1.65 2.48 0.16 1.19 33.6 

ruv 0.20 0.03 1.0 
Cravoie Larvae 0.04 0.12 0.03 0.8 
Darters Larvae 0.08 O.Ql 0.4 
Gizz.ard Shad Larvae 0.04 0.33 0.17 0.12 0.11 3.1 
Golden Shiner Larvae 0.04 0.01 0.2 
Herrings and Shad E!!ll 0.04 0.01 0.2 

Larvae 1.15 3.23 1.73 3.11 0.04 1.54 43.4 
Largemouth Bass Larvae 0.04 0.01 0.2 

ruv 0.39 0.04 0.07 2.0 
Minnow Larvae 0.04 0.01 0.2 
Sunfish Larvae 0.04 0.04 0.04 0.04 0.03 0.8 
Threadfin Shad Larvae 0.04 0.25 0.05 1.4 
Threadfin/Gizzard Shad Larvae 0.08 0.17 0.16 0.21 0.10 2.9 
Unidentified Fin.fish Larvae 0.12 0.12 0.15 0.07 1.9 
White Catfish Larvae 0.04 0.01 0.2 
White Perch Larvae 0.86 0.21 0.18 5.0 
Yell ow Perch Larvae 0.20 0.03 0.9 
Total 2.49 5.34 4.75 5.41 3.18 0.16 3.56 100.0 
1 Unidentified larvae (UIDL), yolk-sac larvae (YSL) and post yolk-sac larvae (PYSL) were consolidated to a single 
larval stage 

ITJV = Juvemle 
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Table 3-8. Monthly entrainment density estimates (N/100 m3) by lab-identified taxon and 
life stage1 from pump samples collected in 2017 at NAPS. 

Taxon Life Sta2e Mar Apr Mav Jun Jul Aul!: Sep Total % 
Blueback Hening Larvae 0.08 0.01 0.3 

Channel Catfish Larvae 0.12 0.04 0.02 0.5 
Common Sunfishes Larvae 0.37 0.87 1.03 0.37 0.08 0.39 8.7 

Darters Larvae 0.08 0.01 0.3 
Gizzard Shad Larvae 0.04 0.04 0.01 0.3 

JUV 0.04 0.01 0.1 
Henings and Shad Ei:rn: 021 0.03 0.7 

Larvae 0.08 1.11 5.45 5.90 9.01 3.08 68.9 
Largemouth Bass JUV 0.08 0.04 0.02 0.4 

Minnow Larvae 0.12 0.02 0.4 
Spottail Shiner Larvae 0.04 0.01 0.1 

Thread.fin Shad Larvae 0.75 0.11 2.4 

JUV 0.04 0.01 0.1 
Threadfin/Gizza.rd Shad Larvae 0.46 3.56 0.04 0.58 13.0 

Unidentified Fin:fish Larvae 0.04 0.16 0.03 0.7 
White Perch Larvae 0.12 0.49 0.12 0.11 2.4 

Yellow Perch Larvae 0.21 0.08 0.04 0.9 
Total 0.45 1.89 6.43 7.39 14.59 0.45 0.08 4.48 100.0 

1 Unidentified larvae (UIDL), yolk-sac larvae (YSL) and post yolk-sac larvae (PYSL) were consolidated to a single 
larval stage 

JUV = Juvenile 
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Table 3-9. Species apportionment of entrained unidentified fish larvae based on 
monthly composition of other taxa entrained at NAPS during April through 
September 2016 and March through September 2017. 

Identified Unidentified 
Apportioned 

Taxon Larval Fish Larval 
Year Month Ta:xon 

Density (N/100 
Proportion 

Density (N/100 
Larval Density 

m3) m3) 
(N/100 m3) 

2016 C Apr Crappie 0.04 0.02 0.12 0.002 

Gizzard Shad 0.04 0.02 0.12 0.002 

Golden Shiner 0.04 0.02 0.12 0.002 

Herrings and Shad 1.15 0.49 0.12 0.059 

Minnow 0.04 0.02 0.12 0.002 

White Perch 0.86 0.36 0.12 0.044 

Yellow Perch 0.20 0.08 0.12 0.010 

May Common Sunfishes 0.46 0.10 0.12 0.012 

Crappie 0.12 0.03 0.12 0.003 

Darters 0.08 0.02 0.12 0.002 

Gizzard Shad 0.33 0.07 0.12 0.009 

Herrings and Shad 3.23 0.70 0.12 0.085 

Largemouth Bass 0.04 0.01 0.12 0.001 

Sunfish 0.04 0.01 0.12 0.001 

Thread.fin/Gizzard Shad 0.08 0.02 0.12 0.002 

White Perch 0.21 0.04 0.12 0.005 

Jun Common Sunfishes 2.42 0.53 0.15 0.082 

Gizzard Shad 0.17 0.04 0.15 0.006 

Herrings and Shad 1.73 0.38 0.15 0.058 

Sunfish 0.04 0.01 0.15 0.001 

Threadfin Shad 0.04 0.01 0.15 0.001 

Threadfin/Gizzard Shad 0.17 0.04 0.15 0.006 

2017 Mar Herrings and Shad 0.08 0.20 0.04 0.008 

White Perch 0.12 0.29 0.04 0.012 

Yellow Perch 0.21 0.51 0.04 0.021 

May Common Sunfishes 0.37 0.06 0.16 0.010 

Gizzard Shad 0.04 0.01 0.16 0.001 

Herrings and Shad 5.45 0.91 0.16 0.147 

White Perch 0.12 0.02 0.16 0.003 
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Table 3-10. Species apportionment of entrained eggs and larvae identified as Herrings 
and Shads based on monthly species composition of entrained Blueback 
Herring, Threac:ffin Shad and Gizzard Shad larvae at NAPS during April 
through September 2016 and March through September 2017. 

Identified 
Herring and 

Species-

Year Month Species Life Stage 
Species 

Proportion SbJld Density 
Apportioned 

Density 
(N/100 m3) Density 

(N/100 m3) (N/100 m3) 
2016 Apr Gizzard Shad Larvae 0.04 1.00 1.150 1.150 

1 0.04 1.00 0.059 0.059 

May Gizzard Shad Egg2 1.00 0.041 0.041 

Larvae 0.33 1.00 3.228 3.228 

1 0.33 1.00 0.085 0.085 

Jun Gizzard Shad Larvae 0.17 0.80 1.726 1.384 

1 0.17 0.80 0.058 0.047 

Thread.fin Shad Larvae 0.04 0.20 1.726 0.342 

1 0.04 0.20 0.058 0.012 

Jul Gizzard Shad Larvae 0.12 0.33 3.108 1.029 

Threadfin Shad Larvae 0.25 0.67 3.108 2.080 

Aug Gizzard Shad Larvae 0.33 0.041 0.014 

Threadfin Shad Larvae 0.67 0.041 · 0.028 

2017 Mar Blueback Herring Larvae 1.00 0.080 0.080 

1 1.00 0.008 0.008 

Apr Blueback Herring Larvae 0.08 1.00 1.109 1.109 

May Gizzard Shad Egg 1.00 0.206 0.206 

Larvae 0.04 1.00 5.448 5.448 

1 0.04 LOO 0.147 0.147 

Jun Gizzard Shad Larvae 0.05 5.899 0.311 

Thread:fin Shad Larvae 0.95 5.899 5.589 

Jul GizzardShad Larvae 0.04 0.05 9.009 0.474 

Thread.fin Shad Larvae 0.75 0.95 9.009 8.535 

1 Estimates noted by "1" are unidentified taxa apport10ned to Herring and Shads (Table 3-9). 
2 Proportion for eggs were based on monthly larval clupeid species composition because no eggs were identified to 
species. 
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Table 3-11. Species apportionment of entrained larvae identified as Threadfin/Gizzard 
Shad based on monthly species composition of entrained Threadfin Shad 
and Gizzard Shad larvae at NAPS during April through September 2016 and 
March through September 2017. 

' Identified Thread.fin/Gizzard 
Species- · 

, 
Apporti~ned 

Year Month Species Species Density Proportion Shad Larval 
(N/100 m3)' Density (N/100. m3) Larval Density 

(N/100 m3) 

2016 May Gizzard Shad 0.33 1.00 0.083 0.083 

1 0.33 1.00 0.002 0.002 

Jun Gizzard Shad 0.17 · 0.80 0.166 0.133 

1 0.17 0.80 0.006 0.004 

Threadfin Shad ·0.04 0.20 0.166 0.033 

1 0.04 0.20 0:006 0.001 

Jul Gizzard Shad 0.12 0.33 0.164 0.054 

Threadfin Shad 0.25 0.67 0.164 0.109 

Aug Gizzard Shad 0.33 0.207 0.068 

Thread.fin Shad 0.67 0.207 0.138 

2017 Jun Gizzard Shad 0.05 0.456 0.024 

Threadfin Shad 0.95 0.456 0.432 

Jul Gizzard Shad 0.04 0.05 3.555 0.187 

Thread.fin Shad 0.75 0.95 3.555 3.368 

Aug Gizzard Shad 0.05 0.042 0.002 

Threadfin Shad 0.95 0.042 0.039 

1 Estimates noted by "1" are unidentified taxa apportioned to Threadfin/Gizzard Shad (Table 3-9). 
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Table 3-12. Species apportionment of entrained larvae Identified as Sunfishes (Family 
Centrarchidae) based on monthly species composition of entrained 
Common Sunfish (Lepomis sp.), Crappie (Pomoxls sp.) and Largemouth 
Bass larvae at NAPS during April through September 2016 and March 
through September 2017. 

Identified 
Sunfish Larval 

Species-
Taxon Larval Apportioned 

Year Month Species 
Deruiity 

Proportion Density 
Density 

(N/100 m3) 
(N/100 m3) 

(N/100 m3) 

2016 May Common Sunfishes2 0.46 0.74 0.040 0.030 

1 0.46 0.74 0.001 0.001 

Crappie3 0.12 0.19 0.040 0.008 

1 0.12 0.19 0.001 0.000 

Largemouth Bass 0.04 0.06 0.040 0.003 

1 0.04 0.06 0.001 0.000 

Jun Common Sunfishes 2.42 1.00 0.042 0.042 

1 2.42 1.00 0.001- 0.001 

Jul Common Sunfishes 1.65 1.00 0.039 0.039 

Aug Common Sunfishes 2.48 1.00 0.042 0.042 

1 Estimates noted by "1" are unidentified taxa apportioned to Sunfishes (Centrarchidae) (Table 3-9). 
2 Larvae identified as Common Sunfish (Lepomis sp.) were classified as Bluegill (Lepomis macrochirus) 
3 Larvae identified as Crappie (Poxomis sp.) were classified as Black Crappie (Pomoxis nigromacu/atus) 
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Table 3-13. Monthly entrainment density estimates (N/100 m3) apportioned to species 
based on pump samples collected in 2016 at NAPS. 

Species Life Stage Apr May Jun Jul Ang Sep Total % 

Black Crappie Larvae 0.04 0.13 0.03 0.8 

Blueback Herring YOY 0.20 0.03 1.0 

Bluegill Larvae 0.50 2.55 1.68 2.52 0.16 1.23 34.7 

YOY 0.20 0.03 1.0 

Channel Catfish Larvae 0.04 0.21 0.04 1.2 

Gizzard Shad Egg 0.04 0.Ql 0.2 

Larvae 1.25 3.74 1.74 1.21 0.08 1.34 37.6 

Golden Shiner Larvae 0.08 0.01 0.4 

Largemouth Bass Larvae 0.04 0.Ql 0.2 

YOY 0.39 0.04 0.07 2.0 

Tessellated Darter Larvae 0.08 0.01 0.4 

Threadfin Shad Larvae 0.43 2.44 0.17 0.51 14.2 

White Catfish Larvae 0.04 0.Ql 0.2 

White Perch Larvae 0.90 0.21 0.19 5.2 

Yell ow Perch Larvae 0.21 0.03 1.0 

Total 2.49 5.34 4.75 5.41 3.18 0.16 3.56 100.0 
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Table 3-14. · Monthly entrainment density estimates (N/100 m3
) apportioned to species 

based on pump samples collected in 2017 at NAPS. 

Species Life Stage Mar Apr May Jun Jul Aug Sep Total % 

Blueback Herring Larvae 0.09 1.19 0.18 4.1 

Bluegill Larvae 0.38 0.87 1.03 0.37 0.08 0.39 8.7 

Channel Catfish Larvae 0.12 0.04 0.02 0.5 

Gizzard Shad Egg 0.21 0.03 0.7 

Larvae 5.64 0.33 0.70 0.00 0.95 21.3 

YOY 0.04 0.01 0.1 

Largemouth Bass YOY 0.08 0.04 0.02 0.4 

Spottail Shiner Larvae 0.04 0.12 0.02 0.5 

Tessellated Darter Larvae 0.08 0.01 0.3 

Threadfin Shad Larvae 6.02 12.65 0.04 2.67 59.8 

YOY 0.04 0.01 0.1 

White Perch Larvae 0.13 0.49 0.13 0.11 2.4 

Yell ow Perch Larvae 0.23 0.08 0.04 1.0 

Total 0.45 1.89 6.43 7.39 14.59 0.45 0.08 4.47 100.0 
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Table 3-15. Monthly entrainment density estimates (N/100 m3
) apportioned to species 

representative of a typical annual season of March through September based 
on pump samples collected from April through September 2016 and March 
through 2017 at NAPS. 

Taxon Life Stage Mar .Apr May Jun Jul Aug Sep Total % 

Black Crappie Larvae 0.02 0.07 O.Ql 0.3 

Blueback Herring Larvae 0.09 0.60 0.10 2.6 

YOY 0.10 0.01 0.4 

Bluegill Larvae 0.44 1.71 1.36 1.44 0.12 0.72 19.1 

YOY 0.10 O.Ql 0.4 

Channel Catfish Larvae 0.08 0.12 0.03 0.8 

Gizzard Shad Egg 0.12 0.02 0.5 

Larvae 0.63 4.69 1.04 0.95 0.04 1.05 27.7 

YOY 0.02 0.00 0.1 

Golden Shiner Larvae 0.04 0.01 0.2 

Largemouth Bass Larvae 0.02 0.00 0.1 

YOY 0.24 0.04 0.04 1.1 

Spottail Shiner Larvae 0.02 0.06 0.01 0.3 

Tessellated Darter Larvae 0.04 0.04 0.01 0.3 

Threadfin Shad Larvae 3.23 7.54 0.10 1.55 41.0 

YOY 0.02 0.00 0.1 

White Catfish Larvae 0.02 0.00 0.1 

White Perch Larvae 0.13 0.70 0.17 0.14 3.8 

Yell ow Perch Larvae 0.23 0.15 0.05 1.4 

Total 0.45 2.19 5.89 6.07 10.00 1.82 0.12 3.79 100.0 
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Table 3-16. Year-1 monthly entrainment abundance estimates apportioned to species 
from cooling water withdrawn through the existing cooling water intake 
structure at NAPS Units 1 and 2 combined based on the 3-year (2015-2017) 
actual intake flow and monthly mean entrainable ichthyoplankton densities 
from pump samples collected during April through September 2016. 

Taxon 
Life 

Stage Apr May Jun Jul Aug Sep Total % 

Black Larvae 
83,306 341,022 424,328 0.8 

Crappie 

Blueback Larvae 
Herring 

YOY 530,284 530,284 1.0 

Bluegill Larvae 1,298,131 6,635,689 4,599,740 6,810,005 331,471 19,675,036 35.8 

YOY 550,571 550,571 1.0 

Channel Larvae 
113,161 560,704 673,865 1.2 

Catfish 

Gizzard Shad Egg 108,181 108,181 0.2 

Larvae 2,449,633 9,751,332 4,534,744 3,292,625 222,067 20,250,401 36.9 

YOY 

Golden Larvae 
160,072 160,072 0.3 

Shiner 

Largemouth Larvae 109,783 109,783 0.2 
Bass 

YOY 1,027,032 106,694 1,133,726 2.1 

Spottail Larvae 
Shiner 

Tessellated Larvae 
219,461 219,461 0.4 

Darter 

Threadfin Larvae 1,119,390 6,656,164 448,917 8,224,471 15.0 
Shad 

YOY 

White Larvae 
113,644 113,644 0.2 

Catfish 

White Perch Larvae 1,763,357 549,008 2,312,365 4.2 

Yell ow Perch Larvae 410,170 410,170 0.7 

Total 4,866,538 13,934,234 12,396,517 14,775,334 8,592,264 331,471 54,896,358 100.0 
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Table 3-17. Year-2 monthly entrainment abundance estimates apportioned to species 
from cooling water withdrawn through the existing cooling water Intake 
structure at NAPS Units 1 and 2 combined based on the 3-year (2015-2017) 
actual intake flow and monthly mean entrainable ichthyoplankton densities 
from pump samples collected during March through September 2017. 

Life 
Taxon Stage Apr May Jun Jul Aug Sep Total % 

Black Crappie Larvae 

Blueback Larvae 2,330,597 2,454,285 3.0 
Herring 

YOY 

Bluegill Larvae 996,956 2,257,186 2,820,079 1,002,950 171,987 7,249,158 8.9 

YOY 

Channel Larvae 
340,041 112,295 452,336 0.6 Catfish 

Gizzard Shad Egg 537,594 537,594 0.7 

Larvae 14,702,010 872,604 1,920,079 5,914 17,500,607 21.4 

YOY 113,387 113,387 0.1 

Golden Larvae 
Shiner 

Largemouth Larvae 
Bass 

YOY 212,783 108,497 321,280 0.4 

Spottail Larvae 
76,180 325,597 401,777 0.5 Shiner 

Tessellated Larvae 
161,873 161,873 0.2 Darter 

Threadfin Larvae 15,697,538 34,540,894 106,381 50,344,813 61.7 
Shad 

YOY 113,537 113,537 0.1 

White Catfish Larvae 

White Perch Larvae 967,802 330,803 1,482,070 1.8 

Yell ow Perch Larvae 162,603 479,157 0.6 

Total 3,699,055 16,780,146 19,261,422 39,848,017 1,227,540 171,987 81,611,874 100.0 
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Table 3-18. Average annual season (March through September} of monthly entrainment 
abundance estimates apportioned to species from cooling water withdrawn 
through the existing cooling water Intake structure at NAPS Units 1 and 2 
combined based on the 3-year (2015-2017) actual Intake flow and monthly 
mean entrainable ichthyoplankton densities from pump samples collected 
during April through September 2016 (Year 1) and March through September 
2017 (Year 2). 

Life 
Species Stage Mar Apr May Jun Jnl Aug Sep Total % 

Black Crappie Larvae 41,653 170,511 212,164 0.3 

Blueback Larvae 123,688 1,165,299 1,288,987 1.9 
Herring YOY 265,142 265,142 0.4 

Bluegill Larvae 1,147,544 4,446,438 3,709,910 3,906,478 251,729 13,462,099 19.6 

YOY 275,286 275,286 0.4 

Channel Larvae 
226,601 336,500 563, I 01 0.8 

Catfish 

Gizzard Shad Egg 322,888 322,888 0.5 

Larvae 1,224,817 12,226,671 2,703,674 2,606,352 113,991 18,875,505 27.5 

YOY 56,694 56,694 0.1 

Golden Shiner Larvae 80,036 80,036 0.1 

Largemouth Larvae 54,892 54,892 0.1 
Bass YOY 619,908 107,596 727,504 1.1 

Spottail Shiner Larvae 38,090 162,799 200,889 03 

Tessellated Larvae 
80,937 109,731 190,668 0.3 

Darter 

Threadfin Shad Larvae 8,408,464 20,598,529 277,649 29,284,642 42.7 

YOY 56,769 56,769 0.1 

White Catfish Larvae 56,822 56,822 0.1 

White Perch Larvae 183,465 1,365,580 439,906 1,988,951 2.9 

Yellow Perch Larvae 316,554 286,387 602,941 0.9 

Total 623,707 4,282,799 15,357,193 15,828,971 27,311,677 4,909,904 251,729 68,565,980 100.0 
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Table 3-19. Average annual season (March through September) of monthly entrainment 
abundance estimates apportioned to species from a a proposed 21.875% 
seasonal (May-June) flow reduction in cooling water withdrawn through the 
existing cooling water intake structure at NAPS Units 1 and 2 combined 
based on the 3-year (2015-2017) actual Intake flow and monthly mean 
entrainable ichthyoplankton densities from pump samples collected during 
April through September 2016 (Year 1) and March through September 2017 
(Year 2). 

Life 
Specie!! Stage Mar Apr May Jun Jul Aug Sep Total % 

Black Crappie Larvae 41,653 133,212 174,865 0.3 

Blueback Larvae 123,688 1,165,299 1,288,987 2.1 
Herring 

YOY 207,143 207,143 0.3 

Bluegill Larvae 896,519 3,473,779 3,709,910 3,906,478 251,729 12,238,415 19.8 

YOY 275,286 275,286 0.4 

Channel Larvae 
226,601 336,500 563,101 0.9 

Catfish 

G=d Shad Egg 252,256 252,256 0.4 

Larvae 1,224,817 9,552,087 2,112,246 2,606,352 113,991 15,609,493 25.3 

YOY 56,694 56,694 0.1 

Golden Shiner Larvae 80,036 80,036 0.1 

Largemouth Larvae 42,884 42,884 0.1 
Bass 

YOY 484,303 84,059 568,362 0.9 

Spottail Shiner Larvae 38,090 127,187 165,277 03 

Tessellated Larvae 
80,937 85,727 166,664 03 

Darter 

Threadfin Shad Larvae 6,569,112 20,598,529 277,649 27,445,290 44.5 

YOY 56,769 56,769 0.1 

White Catfish Larvae 56,822 56,822 0.1 

White Perch Larvae 183,465 1,365,580 343,677 1,892,722 3.1 

Yellow Perch Larvae 316,554 286,387 602,941 1.0 

Total 623,707 4,282,799 11,997,808 12,366,383 27,311,677 4,909,904 251,729 61,744,007 100.0 
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Table 3-20. Two-year average annual (March through September) entrainment 
abundance estimates apportioned to species from cooling water withdrawn 
through the existing cooling water intake structure at NAPS Units 1 and 2 
combined and comparison to estimates with a proposed 21.875% seasonal 
(May-June) flow reduction or 2 mm fine-mesh screen technologies based 
on a 3-year (2015-2017) actual intake flow and monthly mean entrainable 
ichthyoplankton densities from pump samples collected during April 
through September 2016 and March through September 2017. 

Annual Seasonal Flow Reduction 2 mm Fine-Mesh Screen 
Entrainment 

Life Existing 
Taxon Stage CWIS N dN %dN N d:N %dN 

Black Crappie Larvae 212,164 174,865 37,299 17.6 209,056 3,108 1.5 

Blueback Herring Larvae 1,288,987 1,288,987 1,288,987 

YOY 265,142 207,143 57,999 21.9 145,351 119,791 45.2 

Bluegill Larvae 13,462,099 12,238,415 1,223,684 9 1 9,367,729 4,094,370 30.4 

YOY 275,286 275,286 63,316 211,970 77.0 

Channel Catfish Larvae 563,101 563,101 67,572 495,529 88.0 

Gizzard Shad Egg 322,888 252,256 70,632 21.9 322,888 

Larvae 18,875,505 15,609,493 3,266,012 17.3 18,815,012 60,493 0.3 

YOY 56,694 56,694 14,004 42,690 75.3 

Golden Shiner Larvae 80,036 80,036 80,036 

Largemouth Bass Larvae 54,892 42,884 12,008 21.9 12,658 42,234 76.9 

YOY 727,504 568,362 159,142 21.9 123,675 603,829 83.0 

Spottail Shiner Larvae 200,889 165,277 35,612 17.7 200,889 

Tessellated Darter Larvae 190,668 166,664 24,004 12.6 190,668 

· Threa.dfin Shad Larvae 29,284,642 27,445,290 1,839,352 6.3 29,077,039 207,603 0.7 

YOY 56,769 56,769 14,022 42,747 75.3 

White Catfish Larvae 56,822 56,822 6,819 50,003 88.0 

White Perch Larvae 1,988,951 1,892,722 96,229 4.8 1,988,951 

Yellow Perch Larvae 602,941 602,941 602,941 

Total 68,565,980 61,744,007 6,821,973 9.9 62,591,613 5,974,367 8.7 
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Table 3-21. Year-1 monthly entrainment abundance estimates apportioned to species 
from a proposed 21.875% seasonal (May-June) flow reduction In from 
cooling water withdrawn through the existing cooling water intake structure 
at NAPS Units 1 and 2 combined based on the 3-year (2015-2017) actual 
Intake flow and monthly mean entrainable lchthyoplankton densities from 
pump samples collected during April through September 2016. 

Life 
Species Stage Apr May Jun Jul Aug Sep Total % 

Black Crappie Larvae 83,306 266,424 349,730 07 

Blueback Herring Larvae 

YOY 414,285 414,285 0.8 

Bluegill Larvae 1,014,165 5,184,132 4,599,740 6,810,005 331,471 17,939,513 36.5 

YOY 550,571 550,571 1 1 

Channel Catfish Larvae 113,161 560,704 673,865 1.4 

Gizzard Shad Egg 84,516 84,516 0.2 

Larvae 2,449,633 7,618,228 3,542,769 3,292,625 222,067 17,125,322 34.9 

YOY 

Golden Shiner Larvae 160,072 160,072 0.3 

Largemouth Bass Larvae 85,768 85,768 0.2 

YOY 802,369 83,354 885,723 1.8 

Spottail Shiner Larvae 

Tessellated Darter Larvae 171,454 171,454 0.3 

Threadfin Shad Larvae 874,523 6,656,164 448,917 7,979,604 16.2 

YOY 

White Catfish Larvae 113,644 113,644 0.2 

White Perch Larvae 1,763,357 428,913 2,192,270 4.5 

Yellow Perch Larvae 410,170 410,170 0.8 

Total 4,866,538 10,886,122 9,684,778 14,775,334 8,592,264 331,471 49,136,507 100.0 
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Table 3-22. Year-2 monthly entrainment abundance estimates apportioned to species 
from a proposed 21.875% seasonal (May-June) flow reduction in cooling 
water withdrawn through the existing cooling water intake structure at NAPS 
Units 1 and 2 combined based on the 3-year (2015-2017) actual Intake flow 
and monthly mean entralnable lchthyoplankton densities from pump 
samples collected during March through September 2017. 

Life 
Species Stage Apr May Jun Jul Aug Sep Total % 

Black Crappie Larvae 

Blueback Herring Larvae 2,330,597 2,454,285 3.3 

YOY 

Bluegill Larvae 778,872 1,763,426 2,820,079 1,002,950 171,987 6,537,314 89 

YOY 

Channel Catfish Larvae 340,041 112,295 452,336 0.6 

Gizzard Shad Egg 419,996 419,996 0.6 

Larvae 11,485,945 681,722 1,920,079 5,914 14,093,660 19 1 

YOY 113,387 113,387 0.2 

Golden Shiner Larvae 

Largemouth Bass Larvae 

YOY 166,237 84,763 251,000 0.3 

Spottail Shiner Larvae 76,180 254,373 330,553 04 

Tessellated Darter Larvae 161,873 161,873 0.2 

Threadfin Shad Larvae 12,263,701 34,540,894 106,381 46,910,976 63.6 

YOY 113,537 113,537 0.2 

White Catfish Larvae 

White Perch Larvae 967,802 258,440 1,409,707 1.9 

Yellow Perch Larvae 162,603 479,157 0.6 

Total 3,699,055 13,109,490 15,047,985 39,848,017 1,227,540 171,987 73,727,781 100.0 
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Table 3-23. Year-1 annual entrainment abundance estimates apportioned to species 
from cooling water withdrawn through the existing cooling water intake 
structure at NAPS Units 1 and 2 combined and comparison to estimates with 
a proposed 21.875% seasonal (May-June) flow reduction or 2 mm fine-mesh 
screen technologies based on a 3-year (2015-2017) actual intake flow and 
monthly mean entrainable lchthyoplankton densities from pump samples 
collected during April through September 2016. 

2016 
Annual Seasonal Flow Reduction 2 mm Fine-Mesh Screen 

Entrainment 
Life Existing 

Species Stae:e CWIS N AN %AN N AN %AN 
Black Crappie Larvae 424,328 349,730 74,598 -17.6 418.112 6,216 -1.5 
Blueback Herring Larvae 

YOY 530,284 414,285 115,999 -21.9 290 702 239 582 -45.2 
· Bluegill Larvae 19,675,036 17,939,513 1 735 523 -8.8 13,691,675 5,983361 -30.4 

YOY 550,571 550,571 126 63f 423 940 -77.0 
Channel Catfish Larvae 673,865 673,865 80 863 593,002 -88.0 
Gizzard Shad Egg 108,181 84,516 23 665 -21.9 108 181 

Larvae 20,250,401 17,125,322 3 125 079 -15.4 20,149,223 101,178 -0.5 
YOY 

Golden Shiner Larvae 160,072 160,072 160072 
Largemouth Bass Larvae 109,783 85,768 24,015 -21.9 25,316 84467 -76.9 

YOY 1 133,726 885 723 248,003 -21.9 192 733 940 993 -83.0 
Spottail Shiner Larvae 

Tessellated Darter Larvae 219,461 171,454 48 007 -21.9 219 461 
Threadfin Shad Larvae 8 224,471 7,979,604 244 867 -3.0 8,143 610 80 861 -1.0 

YOY 

White Catfish Larvae 113,644 113,644 13 637 100 007 -88.0 
White Perch Larvae 2,312,365 2,192,270 120,095 -5.2 2,312,365 
Yell ow Perch Larvae 410,170 410 170 410 170 
Total 54,896,358 49,136,507 5 759,851 -10.5 46,342 751 8 553 607 -15.6 
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Table 3-24. Year-2 annual entrainment abundance estimates apportioned to species 
from cooling water withdrawn through the existing cooling water intake 
structure at NAPS Units 1 and 2 combined and comparison to estimates with 
a proposed 21.875% seasonal (May-June) flow reduction or 2 mm fine-mesh 
screen technologies based on a 3-year (2015-2017) actual intake flow and 
monthly mean entrainable ichthyoplankton densities from pump samples 
collected during April through September 2017. 

2017 

Annual Seasonal Flow Reduction 2 mm Fine-Mesh Screen 
Life Entrainment 

Species Stage Existing ,CWJS N AN %AN N AN %AN 

Black Crappie Larvae 

Blueback Herring Larvae 2,330,597 2,330,597 2,330,597 

YOY 

Bluegill Larvae 7,249,158 6,537,314 711,844 -9.8 5,043,779 2,205,379 -30.4 

YOY 

Channel Catfish Larvae 452,336 452,336 54,280 398,056 -88.0 

Gizzard Shad Egg 537,594 419,996 117,598 -21.9 537,594 

Larvae 17,500,607 14,093,660 3,406,947 -19.5 17,480,799 19,808 -0.1 

YOY 113,387 113,387 28,007 85,380 -75.3 

Golden Shiner Larvae 

Largemouth Bass Larvae 

YOY 321,280 251,000 70,280 -21.9 54,617 266,663 -83.0 

Spottail Shiner Larvae 401,777 330,553 71,224 -17.7 401,777 

Tessellated Darter Larvae 161,873 161,873 161,873 

Threadfin Shad Larvae 50,344,813 46,910,976 3,433,837 -6.8 50,010,468 334,345 -0.7 

YOY 113,537 113,537 28,044 85,493 -75.3 

White Catfish Larvae 

White Perch Larvae 1,298,605 1,226,242 72,363 -5.6 1,298,605 

Yellow Perch Larvae 162,603 162,603 162,603 

Total 80,988,167 73,104,074 7,884,093 -9.7 77,593,043 3,395,124 -4.2 
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Table 3-25. Maximum body depth (BD) statistics and 2 mm physical size exclusion factor 
for ichthyoplankton identified to lowest taxon possible from pump samples 
collected at NAPS during April through September 2016 and March through 
September 2017. 

Number of 
Individuals Number of 2 mm Size 

Life with BD > 2 Individuals Exclusion Minimum Mean Maximum 
Taxon Stage mm Measured Factor BD BD BD 

Blueback Herring Larvae 0 2 0.000 0.5 0.5 0.5 

Blueback Herring YOY 3 5 0.600 2.0 2.6 3.0 

Bluegill YOY 4 4 1.000 17.0 26.3 30.0 

Channel Catfish Larvae 10 10 1.000 2.5 2.9 3.3 

Common Sunfishes Larvae 27 71 0.380 0.5 1.7 5.0 

Common Sunfishes YOY 5 5 1.000 5.0 8.2 12.0 

Crappie Larvae 0 3 0.000 0.4 0.5 0.5 

Darters Larvae 0 3 0.000 0.6 0.8 1.0 

Gizzard Shad Larvae 7 14 0.500 0.4 1.7 4.0 

Gizzard Shad YOY 1 1 1.000 5.0 5.0 5.0 

Golden Shiner Larvae 0 1 0.000 0.5 0.5 0.5 

Herrings and Shad Larvae 0 71 0.000 0.3 0.7 1.8 

Largemouth Bass Larvae I I 1.000 3.4 3.4 3.4 

Largemouth Bass YOY 9 9 1.000 3.5 4.9 7.0 

Minnow Larvae 0 4 0.000 0.7 0.8 1.0 

Spottail Shiner Larvae 0 1 0.000 0.7 0.7 0.7 

Sunfish Larvae 28 75 0.373 0.4 1.7 5.0 

Thread.fin Shad Larvae 15 17 0.882 0.7 2.3 4.0 

Thread.fin Shad YOY I I 1.000 5.0 5.0 5.0 

Threadfin/Gizzard Shad Larvae 4 27 0.148 0.6 1.5 3.4 

White Catfish Larvae I I 1.000 3.1 3.1 3.1 

White Perch Larvae 0 28 0.000 0.5 0.6 1.8 

Yell ow Perch Larvae 0 9 0.000 0.6 0.9 1.2 
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Table 3-26. Fine-mesh screen survival (SFMS) estimates of entrainable fish taxa excluded 
(impinged and washed off) from entrainment through 2 mm fine-mesh 
screens at NAPS based on available estimates of initial survival in the 
literature. 

Species 
Life 

SFMs Surrogate Reference Comments 
Stage 

Black Crappie Larvae 0.8 Lepomis sp. (EPRI 2013) Predicted post-impingement 
survival using 2.0 mm mesh, 
travelinll: water screen 

Blueback Larvae 0.015 (Taft et al. 1981) as Big Bend Station. 0.5 mm screen 
Herring cited in EPRI 2013 mesh, 0.5-1.0 fps mtake velocity 
Blueback JUV 0.753 (Normandeau 1995) 1994 Roseton Generating Station. 
Herring dual-flow screens 
Bluegill Larvae 0.8 Lepomis sp. (EPRI 2013) Predicted post-impingement 

survival using 2.0 mm mesh, 
travelinll: water screen 

Bluegill JUV 0.77 (EPRI 2013) Survival range 53-100%; LepoDllS 
sp.; Predicted post-impingement 
survival of juvenile and adult fish 
using 2.0 mm mesh, traveling water 
screen 

Channel Larvae 0.88 Ictalurus sp. (EPRI 2013) Predicted post-impingement 
Catfish survival using 2.0 mm mesh, 

travelin2: water screen 
Gizzard Shad Egg 0.432 Alosa sp. (Taft et al. 1981) as Big Bend Station. 0.5 mm screen 

cited in EPRI 2013 mesh, 0.5-1.0 fps intake velocity 
Gizzard Shad Larvae 0.1 (Kuhl and Mueller 1984-87, Prairie Island Generating 

1988) as cited in Plant, 0.5 mm traveling water 
EPRI 2013 screen, PYS Range (4.1-22.5 mm), 

rotation speed (3 fum) 

Gizzard Shad JUV 0.753 Blueback (Normandeau 1995) 1994 Roseton Generating Station, 
Herring dual-flow screens 

Golden Shiner Larvae 0.1 Spottail (Kuhl and Mueller 1984-87, Prairie Island Generating 
Shiner 1988) as cited in Plant, 0.5 mm traveling water 

EPRI 2013 screen, PYS Range (4.1-22.5 mm), 
rotation speed (3 fpm) 

Largemouth Larvae 0.8 Lepomis sp. (EPRI 2013) Predicted post-impmgement 
Bass survival using 2.0 mm mesh, 

traveling water screen 
Largemouth JUV 0.83 Micropterus (EPRI 2013) Predicted post-impingement 
Bass sp. survival using 2.0 mm mesh, 

travelinll: water screen 
Spottail Shiner Larvae 0.1 (Kuhl and Mueller 1984-87, Prairie Island Generating 

1988) as cited in Plant, 0.5 mm traveling water 
EPRI2013 screen, PYS Range (4.1-22.5 mm), 

rotation speed (3 fpm) 
Tessellated Larvae 0.198 Yell ow Perch (ESEERCO 1981) PYSL; 1.5 fps and 8 min duration; 
Darter as cited in EPRI 1979-80 Laboratory Evaluation on 

2013 fine screen mesh 
(Contmued) 
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Table 3-26. Continued. 

Species 
Life 

SFMS Surrogate Reference Comments Stru!:e 
Threadfin Shad JUV 0.753 Blueback (Normandeau 1995) 1994 Roseton Generating Station, 

Herring dual-flow screens 
White Catfish Larvae 0.88 Ictalurus sp. (EPRI 2013) Predicted post-impingement 

survival using 2.0 mm mesh, 
traveling water screen 

White Perch Larvae 0.23 (EPRI 2013) Predicted post-impingement 
survival using 2.0 mm mesh, 
traveling water screen 

Yell ow Perch Larvae 0.198 Yell ow Perch (ESEERCO 1981) PYSL; 1.5 fps and 8 min duration; 
as cited in EPRI 1979-80 Laboratory Evaluation on 
2013 fine screen mesh 
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Table 3-27. Monthly entrainment density estimates (N/100 m3) apportioned to species 
and adjusted for 2 mm fine-mesh screens based on pump samples collected 
in 2016 at NAPS. 

Species Life Stage Apr ·May Jun Jul Aug Sep Total % 

Black Crappie Larvae 0.04 0.13 0.03 0.9 

Blueback Herring Larvae 

YOY 0.11 0.02 0.6 

Bluegill Larvae 0.35 1.77 1.17 1.75 0.11 0.86 28.5 

YOY 0.05 0.01 0.3 

Channel Catfish Larvae 0.00 0.02 0.00 0.2 

GizzardShad Egg 0.04 0.01 0.2 

Larvae 1.25 3.72 1.73 1.20 0.08 1.33 44.1 

YOY 

Golden Shiner Larvae 0.08 0.01 0.5 

Largemouth Bass Larvae 0.01 0.00 0.1 

YOY 0.07 0.01 0.01 0.4 

Spottail Shiner Larvae 

Tessellated Darter Larvae 0.08 O.Dl 0.5 

Thread.fin Shad Larvae 0.43 2.41 0.16 0.50 16.6 

YOY 

White Catfish Larvae 0.00 0.00 0.0 

White Perch Larvae 0.90 0.21 0.19 6.1 

Yell ow Perch Larvae 0.21 0.03 1.2 

Total 2.48 4.72 3.93 4.80 2.07 0.11 3.02 100.0 
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Table 3-28. Monthly entrainment density estimates (N/100 m3) apportioned to species 
and adjusted for 2 mm fine-mesh screens based on pump samples collected 
in 2017 at NAPS. 

Species tLife Stage Mar Apr May Jun Jul Ang Sep Total % 

Black Crappie Larvae 

Blueback Herring Larvae 0.09 1.19 0.18 4.3 

YOY 

Bluegill Larvae 0.27 0.60 0.72 0.26 0.06 0.27 6.3 

YOY 

Channel Catfish Larvae 0.01 0.00 0.00 0.1 

Gizzard Shad Egg 0.21 0.03 0.7 

Larvae 5.64 0.33 0.70 0.00 0.95 22.2 

YOY 0.01 0.00 0.0 

Golden Shiner Larvae 

Largemouth Bass Larvae 

YOY 0.01 0.01 0.00 0.1 

Spottail Shiner Larvae 0.04 0.12 0.02 0.5 

Tessellated Darter Larvae 0.08 0.01 0.3 

Thread.fin Shad Larvae 6.01 12.53 0.04 2.66 61.9 

YOY 0.01 0.00 0.0 

White Catfish Larvae 

White Perch Larvae 0.13 0.49 0.13 0.11 2.5 

Yell ow Perch Larvae 0.23 0.08 0.04 1.0 

Total 0.45 1.89 6.25 7.08 13.99 0.30 0.06 4.29 100.0 
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Table 3-29. Monthly entrainment density estimates (N/100 m3) apportioned to species 
adjusted for a 2 mm fine-mesh screen during a typical annual entrainment 
season of March through September based on pump samples collected from 
April through September 2016 and March through 2017 at NAPS. 

Species Life Stage Mar Apr May Jun Jul Aug Sep Total % 

Black Crappie Larvae 0.02 0.06 O.Ql 0.4 

Blueback Herring Larvae 0.09 0.60 0.10 2.8 

YOY 0.06 0.01 0.2 

Bluegill Larvae 0.31 1.19 0.95 1.01 0.08 0.50 14.5 

YOY 0.02 0.00 0.1 

Channel Catfish Larvae 0.01 0.01 0.00 0.1 

Gtzz.ard Shad Egg 0.12 0.02 0.5 

Larvae 0.62 4.68 1.03 0.95 0.04 1.05 30.2 

YOY 0.01 0.00 0.0 

Golden Shiner Larvae 0.04 0.01 0.2 

Largemouth Bass Larvae 0.00 0.00 0.0 

YOY 0.04 0.01 0.01 0.2 

Spottail Shiner Larvae 0.02 0.06 0.01 0.3 

Tessellated Darter Larvae 0.04 0.04 0.01 0.3 

Threadfin Shad Larvae 3.22 7.47 0.10 1.54 44.4 

YOY 0.01 0.00 0.0 

White Catfish Larvae 0.00 0.00 0.0 

White Perch Larvae 0.13 0.70 0.17 0.14 4.1 

Yell ow Perch Larvae 0.23 0.15 0.05 1.5 

Total 0.45 2.19 5.48 5.51 9.39 1.19 0.08 3.47 100.0 
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Table 3:-30. Average annual season (March through September) of monthly entrainment 
abundance estimates apportioned to species from cooling water withdrawn 
through 2 mm fine-mesh screens at NAPS Units 1 and 2 combined based on 
the 3-year (2015-2017) actual intake flow and monthly mean entrainable 
ichthyoplankton densities from pump samples collected during April 
through September 2016 (Year 1) and March through September 2017 (Year 
2). 

Life 
Species Stage Mar Apr May Jun Jul Aug Sep Total % 

Black Crappie Larvae 41,653 167,403 209,056 0.3 

Blueback Larvae 123,688 1,165,299 1,288,987 2.1 
Herring 

YOY 145,351 145,351 0.2 

Bluegill Larvae 798,652 3,094,030 2,581,560 2,718,340 175,147 9,367,729 15.0 

YOY 63,316 63,316 0.1 

Channel Larvae 
Catfish 27,192 40,380 67,572 0.1 

Gizzard Shad Egg 322,888 322,888 0.5 

Larvae 1,222,792 12,199,987 2,689,410 2,590,246 112,577 18,815,012 30.1 

YOY 14,004 14,004 0.0 

Golden Shiner Larvae 80,036 80,036 0.1 

Largemouth Larvae 12,658 12,658 0.0 
Bass 

YOY 105,384 18,291 123,675 0.2 

Spottail Shiner Larvae 38,090 162,799 200,889 0.3 

Tessellated Larvae 
Darter 80,937 109,731 190,668 0.3 

Threadfin Shad Larvae 8,394,602 20,408,346 274,091 29,077,039 46 5 

YOY 14,022 14,022 0.0 

White Catfish Larvae 6,819 6,819 0.0 

Wbrte Perch Larvae 183,465 1,365,580 439,906 1,988,951 32 

Yellow Perch Larvae 316,554 286,387 602,941 1.0 

Total 623,707 4,280,774 14,301,960 14,359,132 25,642,189 3,208,704 175,147 62,591,613 100.0 
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Table 3-31. Year-1 monthly entrainment abundance estimates apportioned to species 
from cooling water withdrawn through 2 mm fine-mesh screens at NAPS 
Units 1 and 2 combined based on the 3-year (2015-2017) actual intake flow 
and monthly mean entrainable ichthyoplankton densities from pump 
samples collected during April through September 2016. 

Species 
Life 

Stage Apr May Jun Jul Aug Sep Total % 

Black Crappie Larvae 83,306 334,806 418,112 0.9 

Blueback Herring Larvae 

YOY 290,702 290,702 06 

Bluegill Larvae 903,647 4,617,566 3,200,980 4,738,853 230,629 13,691,675 29.5 

YOY 126,631 126,631 03 

Channel Catfish Larvae 13,579 67,284 80,863 02 

Gizzard Shad Egg 108,181 108,181 0.2 

Larvae 2,445,584 9,703,516 4,507,145 3,273,651 219,327 20,149,223 43.5 

YOY 

Golden Shmer Larvae 160,072 160,072 0.3 

Largemouth Bass Larvae 25,316 25,316 0.1 

YOY 174,595 18,138 192,733 0.4 

Spottail Shmer Larvae 

Tessellated Darter Larvae 219,461 219,461 0.5 

Threadfin Shad Larvae 1,108,368 6,591,865 443,377 8,143,610 17.6 

YOY 

White Catfish Larvae 13,637 13,637 0.0 

White Perch Larvae 1,763,357 549,008 2,312,365 5.0 

Yellow Perch Larvae 410,170 410,170 0.9 

Total 4,862,489 12,309,232 10,251,217 13,093,712 5,595,472 230,629 46,342,751 100.0 
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Table 3-32. Year-1 monthly entrainment abundance estimates apportioned to species 
from coollng water withdrawn through 2 mm fine-mesh screens at NAPS 
Units 1 and 2 combined based on the 3-year (2015-2017) actual intake flow 
and monthly mean entrainable ichthyoplankton densities from pump 
samples collected during April through September 2017. 

Species 
Life 

Stage Apr May Jun Jul Aug Sep Total % 

Black Crappie Larvae 

Blueback Herring Larvae 2,330,597 2,454,285 3.1 

YOY 

Bluegill Larvae 693,656 1,570,493 1,962,139 697,827 119,664 5,043,779 6.4 

YOY 

Channel Catfish Larvae 40,805 13,475 54,280 0.1 

Gizz.ard Shad Egg 537,594 537,594 0.7 

Larvae 14,696,458 871,675 1,906,840 5,826 17,480,799 22 3 

YOY 28,007 28,007 00 

Golden Shiner Larvae 

Largemouth Bass Larvae 

YOY 36,173 18,444 54,617 0.1 

Spottail Shiner Larvae 76,180 325,597 401,777 0.5 

Tessellated Darter Larvae 161,873 161,873 0.2 

Threadfin Shad Larvae 15,680,836 34,224,827 104,805 50,010,468 63.9 

YOY 28,044 28,044 0.0 

White Catfish Larvae 

White Perch Larvae 967,802 330,803 1,482,070 1.9 

Yell ow Perch Larvae 162;603 479,157 0.6 

Total 3,699,055 16,294,684 18,467,045 38,190,662 821,933 119,664 78,216,750 100.0 

1. Unidentified fish larvae apportioned to species based on monthly composition among other taxa. 
2. Tbreadfin Shad/Gizzard Shad larvae were apportioned to species based on the monthly proportion ofThreadfin 
Shad and Gizzard Shad larvae, with some exceptions when neither shad species were identified. The proportional 
abundance of Threadfin Shad and Gizzard Shad in July 2016 was used to apportion Threadfin/Gizzard Shad during 
August 2016 and in July 2017 was used to apportion Threadfin/Gizzard Shad during June and August 2017. 
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3.4 Blologlcal Benefits of Entrainment Reduction Technologies 

3.4.1 Technical Approach 

The technical approach used in this assessment to evaluate the biological benefits from · 
entrainment reduction technologies at NAPS is described by the flow chart in Figure 3-1. The 
methods used in this evaluation adapt the general approach described by the EPA (2004, 2014d) 
in their benefits valuation, which converts entrained species and life stages to equivalent loss 
(numbers of fish), and then directly and indirectly into harvest foregone (biomass) of commercial· 
and recreational fishery species. 

In most benefit evaluations where commercial fisheries are present, an equivalent fishery yield 
model (also known as harvest foregone model) is used to estimate the loss in commercial catch 
in pounds (EPRI 2012; EPA 2004, 2014d) and often relies on regional fishing mortality rates 
derived from stock assessments. This approach is not relevant to NAPS because there is no 
commercial fishery in Lake Anna and catch-and-release practice is popular in the recreational 
fishery (i.e. few fish kept or "harvested") . 

. Instead, the equivalent fishery yield model was adapted to estimate the number of fish that would 
have died as a result of recreational angling if the entrained life stages of fish had survived. From 
the equivalent fishery yield (fishery deaths), equivalent harvest and catch estimates were used to 
-assess the direct and indirect benefit to the recreational fishery from reductions in entrainment 
abundance (and mortality) if entrainment reduction technologies (seasonal flow reductions and 2 
mm fine-mesh screens) were implemented at NAPS. The biomass from natural mortalities 
(assuming 100% predation) that would have resulted if fishery species had not been entrained 
provided an indirect forage benefit to predatory species (assumed to be Age-2 Largemouth Bass) 
at 10: 1 forage-to-predator biomass conversion. The equivalent fishery yield model of the number 
of equivalent Age-2 Largemouth Bass was also estimated from the lifetime total production 
foregone from entrainment of forage species. 

3.4.1.1 Commercial Fishery Benefits 
. ' 

There is no commercial fishery in Lake Anna and thus the entrainment reduction alternatives at 
.NAPS would have no benefits to commercial fishers. 

3.4.1.2 . Recreation al Fishery Benefits 

The recreational fishery benefits were estimated from ·the direct reduction in entrainment of 
species considered important to recreational fisheries and from the indirect gains to recreational 
species from reduction in entrainment of forage species. Entrained species at NAPS were 
ciassified by species importance to the recreational fishery, game fish status in Virginia, ·and 
economic value categories (Table 3-33). 

3.4.2 Biological Benefits Estimation Methods 

3.4.2.1 · Age-1 Equivalent and Equivalent Adult Models 

The number of Age-1 equivalents and equivalent adults of er:itrai~ed ichthyoplankton was 
estimated following established methods by Saila et al. (1997), EPA (2004), EPRI (2004, 2012), 
and Barnthouse (2005). This analysis estimates the number of Age-~ fish or adult fish (age at fi~t 
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sexual maturity) that would have resulted if the larvae had not been entrained (Horst 1975; 
Goodyear 1978). It was conservatively assumed that entrainment mortality was 100%, and all 
entrained species were lost to the environment. The number of equivalent adult fish (NA) for each 
life stage entrained was estimated as follows: 

(Equation 5) 

Where: 

NA= number of equivalent individuals that would have survived to age 1 or adulthood 
(stage A) if they had not been entrained during early life stage i, 

S,,A = fraction of fish expected to survive from life stage i to adulthood (age of 
equivalence) as detennined by age at first maturity, and 

E, = number entrained during life stage i (e.g., eggs, larvae, age 1 ). 

The S,,A parameter was estimated as follows: 

where: 

lrrw. 

S1,A = (Sadj,1) TI (~), (Equation 6) 
J=i+I 

Sadi,, = survival fraction adjusted for mixed ages within the entrained life stage i and 
calculated as 2S,exp(-Loga(1+S,)) (EPRI 2004, 2012), 

S1 = survival fraction from life stage j to j+1, and 

jmax = the life stage immediately prior to adulthood. 

The survival fractions were calculated from the instantaneous total mortality rate (Z) for each life 
stage by S = exp(-Z), exp(-(M+F)) for fully recruited ages of exploited species, or -ln[(1-v)exp(-M) 
+ (v)exp(-M+F)] for partially recruited ages of exploited species, where M is the instantaneous 
natural mortality rate, Fis the instantaneous fishing mortality rate, and vis the fraction vulnerable 
to the fishery. 

Table 3-33 presents the age of adult equivalence, maximum age, and age first partially or fully 
recruited to the fishery. These and other life-history parameters based on an equilibrium 
population are presented by life stage or age in Appendix F. 

3.4.2.2 Production Foregone 

The production foregone of forage species listed in Table 3-33 was estimated following standard 
methods established by EPA (2004) and EPRI (2004, 2012). Production foregone is the reduction 
in prey biomass available to predators due to, in this case, entrainment at NAPS, and includes 
the expected future growth prior to consumption by predators if the fish was not entrained or 
impinged. In this assessment, 100% of foregone production was conservatively assumed to be 
consumed by recreationally valuable predator species, in this case, an Age-2 Largemouth Bass. 
Specifically, the Rago (1984) model was used to estimate production foregone of a particular 
species due to fish entrained at any given life stage by integrating the instantaneous growth and 
mortality rates over the life stage i as follows: 
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(Equation 7) 

production foregone (number of individuals) for age or life stage i, 

instantaneous growth rate for individuals of age or life stage i, 

instantaneous total mortality rate for individuals of age or life stage i, 

average weight of individuals at start of age or life stage i, and 

number of individuals lost due to entrainment or impingement (assuming 
100% mortality) of age or life stage i. 

While Equation 7 estimates the production foregone for the entrained life stage j, the equation 
may also be used to estimate production foregone at a later life stage j instead of i by accounting 
N, for mortality from stage i to j. Therefore, production foregone at any future life stage j, for a fish 
entrained or impinged at life stage i (P,J) is equal to: 

where Slj = 

(Equation 8) 

proportion of individuals that survive from entrained i to later stage j, and 
by analogy to Equation 6 is calculated as: 

(Equation 9) 

Analogous to the adjustment to survival fraction for the entrained life stage to account for 
individuals entrained at any age within the life stage (i.e., median age-at-entrainment) rather than 
assuming individuals were entrained at the beginning of the stage, Equation 8 is similarly adjusted 
to account for a median life-stage length over which production can occur: 

where P, = 

G,= 

Z,= 

d, = 

cl= l 

g,= 

pi = GlNlwt[exp{(gt-zJ(dt-14)}-1] 
(Gi-ZJ 

production foregone for age or life stage i, 

(Equation 10) 

instantaneous growth rate for individuals of age or life stage i, 

instantaneous total mortality rate for individuals of age or life stage i, 

duration (in days) of age or life stage i with d/2 equal to time interval 
between assumed median age-at-entrainment and end of the life stage, 

median age-at-death as di= (loge 2 - loge(l + e-z,d,))lzt, 

daily instantaneous growth rate for individuals of age or life stage i 
(=G/d,), 
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daily instantaneous total mortality rate for individuals of age or life stage i 
(=Z/d,), 

average weight of individuals at start of age or life stage i, and 

number of individuals lost due to entrainment (assuming 100% mortality) 
of age or life stage i. 

The total production foregone (Pr) of all life stages entrained for a given species is then estimated 
by the adjusted Rago (1984) model as: 

(Equation 11) 

where P,J = P, for entrained stage (i.e., j=t) as calculated by Equation 11 otherwise by 
Equation 9 for later stages, 

Amax= theoretical maximum age, 

the earliest entrained life stage, and 

the oldest entrained life stages (i.e., number of life stages entrained). 

The Rago (1984) model for production foregone estimates the biomass production lost but does 
not include biomass lost at time of entrainment that is not consumed by predators. To correct for 
this bias, the entrained biomass lost (BL), as calculated by Equation 12 below, was added to the 
total production foregone estimate from Equation 11. 

(Equation 12) 

where BL= direct biomass lost (in pounds) of individuals at entrained stage i, 

Wi = median weight at stage i calculated as w,eu,a, . 
Herein, the adjusted total production foregone model estimate (PF) is defined as 

(Equation 13) 

To evaluate the reduction of economically valuable predators as a result of the foregone 
production that would be consumed, the PF estimate for entrained forage species was then 
converted to predator biomass lost due to entrainment of forage species (BP) by 

(Equation 14) 

where k = trophic transfer efficiency of 0.1 (EPA 2004, 2006; EPRI 2012). 
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3.4.2.3 Direct Equivalent Fishery Yield 

Traditionally, the equivalent fishery yield model estimates the reduction in harvest due to removal 
of economically valuable species at early life stages, also referred to as harvest foregone. The 
equivalent yield model proposed by EPA (2004) and EPRI (2012) to evaluate entrainment impacts 
is an application of a biomass dynamic pool or yield-per-recruit model used in fisheries science 
(Ricker 1975, Jennings et al. 2001 ). In this assessment, "equivalent fishery yie/cf' is defined as 
the number of individuals that would have been expected to die from recreational fishing, either 
by harvest or post-release mortality, had the taxon not been entrained at an earlier lrfe stage. The 
model was modified by removal of the biomass tenn to estimate number of fish instead of biomass 
because this was the input needed for monetarizing the value of recreational fishery species 
based on U.S. dollars per fish. When the equivalent fishery yield estimate Is expressed as 
numbers of fish among all ages recruited to the recreational fishery for purposes of economic 
valuation, the value per fish is assumed equal among all ages (i.e., sizes). 

Similar to the concept of equivalent adult loss estimation previously described, which often is used 
to evaluate adverse environmental impacts to a population as a whole, equivalent number of 
individuals at each age in the fishery lost to entrainment at life stage i is multiplied by age-specific 
exploitation rate (i.e., harvest or catch rate), and then summed over the species' life span in the 
fishery. Specifically, EPA (2004) and EPRI (2012) present the Thompson-Bell equilibrium yield 
model which combines the exponential decay equation (M= Noe-zt, where Nt is number after t 
years, No is the starting number of individuals, and Z is as previously defined and Baranov's catch 
equation (Catch = FNZ, where A = 1-S, and F and S are as previously defined). Explicitly, 
equivalent fishery yield (Y, in numbers of fish) of a given species lost to the fishery due to 
entrainment was calculated as: 

where 

(Equation 15) 

N, = number of individuals lost due to entrainment (assuming 100% mortality) of 
age or life stage i, 

S,,t =fraction of fish expected to survive from entrained life stage i to age t 
beginning with t equal to age of entry to the fishery (R) and similarly 
calculated by Equation 5 for s,J, 

Ut = exploitation rate (i.e., so-called harvest rate) at age t (=(FtAtlZt), 

Ft = instantaneous fishing mortality rate for individuals at age t, 

Zt = instantaneous total mortality rate for individuals at age t, 

At= actual total mortality at age t calculated as 1-exp(-Zt), 

tm1n = the earliest entrained lrfe stage, 

tmax = the oldest entrained life stages (i.e., number of life stages entrained), and 

Amax = maximum age. 
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3.4.2.4 Indirect Equivalent Fishery Yield for Total Production Foregone 

An indirect equivalept fishery yield was estimated for entrained forage species of fish. The 
predator biomass lost estimate from the adjusted production foregone model previously described 
was attributed to the iconic sport fish targeted by anglers in Lake Anna-Largemouth Bass. 
Largemouth Bass was· selected because it was one of the most abundant predatory and highly 
targeted game fish in Lake Anna (Odenkirk 2016). Age 2 was selected because that was the age 
at first recruitment of Largemouth Bass to the recreational fishery. The forage biomass was 
assumed to be consumed by an Age-2 Largemouth Bass with a total length of 264 mm and total 
weight of 232 grams based on total length-total weight and age-total length relationships from 
Largemouth Bass data in Lake Anna provided by Virginia Department of Game and Inland 
Fisheries (VDGIF) (Figure 3-2). Despite that some forage species such as Gizzard Shad col.:lld 
reach sizes that effectively eliminate themselves from predation, this assessment assumes the 
biomass from these larger forage fish would contribute directly or indirectly to Largemouth Bass 
production and as a result may lead to an overestimate of forage benefits from entrainment 
reduction technologies. While Striped Bass is another high-valued predatory game fish in•Lake 
Anna, Striped Bass was not selected as the representative predator in this assessment because 
the Striped Bass are stocked as sterile finge~ings by VGDIF and do not reproduce to support a 
self-sustaining population in Lake Anna, and the same monetary value is assigned to Striped 
Bass and Largemouth Bass by EPA. 

The indirect equivalent fishery yield of Largemouth Bass (or 'generic' predator) as result of 
foregone production of forage species (YPF) adapted from Equation 15 as follows: 

where 

Y, - ~Amax Bp S 
PF - ,L,t=R WR R,tUt (Equation 16) 

WR = average weight (232 g) of individuals at age of entry to the fishery (R), 

SR.A= fraction of fish expected to survive from age of entry to the fishery (R) to 
age t as calculated by Equation 6 for S1J, -

Bp is as defined in Equation 14, and 

Amax, and Ut is as defined in Equation 15. 

3.4.2.5 Natural Mortality Biomass Loss of Recreational Fishery Species 

A fraction of recreationally important fishery species can also provide indirect benefit as prey 
biomass or as forage to scavengers or intermediary, especially before they mature and enter the 
·fishery. This indirect benefit was estimated as the biomass from the natural mortalities of 
recreationally important fishery species that would have resulted if the early life stage had not 
been entrained. The biomass associated with natural mortality from the entrained stage i (BM,J) 
and later stage j(BM,,;) for a particular recreational fishery species was assumed to serve as forage 
biomass by predation and was calculated as 

(Equation 1 7) 
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(Equation 18) 

(Equation 19) 

BM,, for entrained stage (i.e., j=t) as calculated by Equation 17 otherwise 
by Equation 18 for later stages to and including the maximum age (Amax), 

number of individuals lost due to entrainment (assuming 100% mortality) 
of age or life stage i, 

survival fraction adjusted for mixed ages within the entrained life stage i 
as defined in Equation 6, 

proportion of individuals that survive from entrained stage i to later stage j 
as defined by Equation 9, 

proportion of individuals that survive from stage j to next stage j+1, and W1 
and ~ is the median weight at life stage i and j as defined in Equation 12. 

The indirect benefit of a fraction of recreational fishery species serving as forage to a predator is 
quantified by converting the total biomass associated with natural mortalities of fishery species 
(from summation of the BM estimates from each species) to predator biomass (BP) by applying a 
10% trophic transfer efficiency similar to Equation 14. The indirect equivalent fishery yield of 
Largemouth Bass from 8p associated with natural mortality biomass was estimated following 
Equation 16 

3.4.2.6 Equivalent Number of Fish Caught 

Benefit valuations of changes in entrainment using equivalent fishery yield (harvest foregone) 
models often assume that the equivalent biomass, or in this case number of fish harvested, would 
be harvested and thus do not account for catch-and-release practices. In Lake Anna where fishing 
tournaments regularly take place, catch-and-release practices are popular among anglers, 
particularly for Largemouth Bass with 99.7% of the catch being released based on a 2010 VDGIF 
creel survey (Odenkirk 2016). The equivalent fishery yield estimated here is really the equivalent 
number of fish that die from angling, as a result of harvest (landings) and catch-and-release 
mortality. To account appropriately for catch-and-release, the equivalent number offish that would 
be caught by anglers (C) if entrainment were reduced at NAPS Units 1 and 2 combined was 
estimated by the following calculations: 

where 

Y=H+DcR (Equation 20) 

Y= total equivalent fishery yield estimate from Equations 11 and 12 summed, 

H = equivalent number of fish harvested, 

DCR = equivalent number of deaths from catch and release. 

H and OCR can then be substituted with expressions of equivalent number caught based on the 
proportions of the catch harvested and released (PH and PCR) and catch-and-release mortality 
(FCR expressed as a proportion). After substitution, Equation 20 becomes: 
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Y=PHC+PcRF'cRC 

· C = Y/(PH+ PcRFCR) 

(Equation 21a) 

(Equation 21 b) 

where PH and PcR were based on the proportions of the catch harvested and release from the 
2010 VDGIF creel survey (Table 3-34) assuming these data are representative of the whole 
population for a typical year; and FcR was based on percent catch-and-release mortality from the 
literature (Table 3-35). 

3.4.3 · Biological Benefits 

3.4.3.1 Age-1 Equivalent and Equivalent Adult Estimates 
. , 

The annual entrainment abundance was estimated to be equivalent to 83,338 Age-1 fish and 
49,690 adult fish for a typical March through September season from cooling water withdrawal 
through the existing CWIS at NAPS Units 1 and 2 combined (Table 3-36). Installation and 
operation of 2 mm fine-mesh screens was expected to result in a· further reduction in Age-1 
equivalent and equivalent adult loss. 

3.4.3.2 Production Foregone 

Table 3-37 presents the total production foregone estimate from entrainment of forage species at 
the existing NAPS CWIS (1,236 kg) and with either seasonal flow reductions (1,147 kg) or 2 mm 
fine-mesh screens (938 kg). 

3.4.3.3 Direct Recreational Fishery Benefits 

Table 3-38 presents the annual entrainment abundance at NAPS and corresponding Age-1 
equivalents, equivalent adults, equivalent recruits, and equivalent fishery deaths (i.e., direct 
equivalent fishery yield) for each of the fishery important species under existing CWIS operation 
and with one of two entrainment reduction measures. The equivalent number of fish harvested, 
equivalent number of catch-and-release encounters and deaths, and equivalent catch was 
estimated from the number of fishery species that would have died from fishing activities had the 
species and life stages not been entrained (Table 3-39). 

The potential reductions in equivalent harvest, catch-and-release encounters, and catch from 
seasonal flow reductions or 2 mm fine-mesh screens are reported as negative differences relative 
to the respective estimates for the existing CWIS in Table 3-40. The largest reductions in 
equivalent catch lost from entrainment reduction were estimated for Channel Catfish larvae (-
6,030 catch) and Largemouth Bass YOY (-3,941) with installation and operation of 2 mm fine
mesh screens. 

3.4.3.4 ·Indirect Recreational Fishery Benefits from Total Production Foregone of 
Entrained Forage Species 

The number of equivalent catch of Largemouth Bass resulting from total production foregone of 
· forage species entrained at NAPS Units 1 and 2 combined was 395 for'the existing CWIS, 367 

with seasonal flow reductions, and 300 with 2 mm fine-mesh screens (Table 3-41 ). The potential 
· entrainment reduction of forage species corresponded to potential indirect fishery benE3fits of a 

gain in equivalent catch of 28 Largemouth Bass for seasonal flow reductions and 95 Largemouth 
Bass for 2 mm fine-mesh screens. 
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3.4.3.5 Indirect Recreational Fishery Benefits from Natural Mortality Biomass Lost 

The equivalent catch of Largemouth Bass from a 10% trophic transfer of biomass associated with 
the natural mortality of fishery important species that would have resulted if the early life stages 
had not been entrained by NAPS was 2,228 for the existing CWIS, 1,854 for seasonal flow 
reductions, and 581 for 2 mni fine-mesh screens (Table 3-42). 

3.4.3.6 Changes in Stock Size or Harvest Levels 

The total equivalent adult loss from annual entrainment at NAPS was estimated to be 49,690 
equivalent adult fish (Table 3-36). Implementation of seasonal {May-June) flow reductions was 
estimated to potentially reduce entrainment abundance and thereby reducing equivalent adult 
loss by a total of 4,177 fish, where reductions in equivalent adult Largemouth Bass (1,905), 
Threadfin Shad (1,235) and Bluegill (464) comprised the majority of this potential reduction (Table 
3-36). Installation and operation of 2 mm fine-mesh screens would result in a potential reduction 
in equivalent adult loss of 16,269 fish consisting mostly of Largemouth Bass (7,535), Threadfin 
Shad (3,485), Bluegill (2,463) and Gizzard Shad (1,735; Table 3-36). 

Population size estimates of entrained species from fishery-independent stock assessments were 
unavailable to compare the Age-_1 equivalent or equivalent adult loss from annual entrainment of 
the fishery species at NAPS; or estimate the incremental percent gain in stock size if entrainment 

- reduction alternatives were implemented. Instead, the equivalent harvest (landings) and catch by 
recreational anglers from annual entrainment abundance at NAPS and the potential incremental 
changes in equivalent harvest and catch from implementing entrainment reduction technologies 
were compared to the most recent 2010 creel survey estimates for Lake Anna conducted by 
VDGIF. While population size estimates of Striped Bass and saugeye stocked in Lake Anna by 
VDGIF can be estimated from their stock enhancement program data, the potential indirect 
benefits of increased forage due to entrainment reduction technologies were accounted by 
modeling the trophic transfer to an equally valuable predator (Largemouth Bass). Changes. in 
stock size of Striped Bass and saugeye are note expected as a result from increased forage (i.e., 
increased growth) from entrainment reduction technologies becaus·e these populations do not 
reproduce and are sustained only by stocking. 

For example, the equivalent harvest of 22 Largemouth Bass estimated from annual entrainment 
at NAPS under the existing CWIS was about 18% of the harvest estimate from the 201 0 creel_ 
survey (Table 3-43). The incremental entrainment reduction from seasonal flow reductions or 
operating 2 mm fine-mesh screens would result in a gain equivalent to 3.4% and 14.5% of the 

. 2010 harvest estimate of Largemouth Bass, respectively. The potential harvest equivalent to the 
entrainment abundance of Channel Catfish and White Catfish collectively could be reduced from 
2,241 catfish under the existing CWIS to 269 catfish with operation of 2 mm fine-mesh screen, a 
potential reduction of 140% of the 2010 catfish harvest levels (Table 3-43). The annual 
entrainment abundance of Largemouth Bass expressed as equivalent catch represented about 
19.6% of the catch reported in the VpGIF 2010 creel survey (Table 3-44). Implementation of 
seasonal flow reductions or 2· mm fine-mesh screens would result in a gain equivalent to 3.8% 
and 15.1 % of the 2010 creel survey estimate 'of angler catch. Annual entrainment of catfish 
(Channel and White Catfish combined) larvae under the existing _CWIS, with seasonal ~ow 
reductions and with 2 mm fine-mesh screens would be equivalent to a.potential catch of 7,544 
fish, 7,544-fish, and 905.fish which is approximately 159.4%, 159.4%, and 19.1% of the 2010 
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creel survey estimate for catch, respectively. For the popular game fish, Black Crappie, the 
equivalent catch from annual entrainment at NAPS represented less than 0.1 % of 2010 catch 
(18,930) estimated by the VDGIF creel survey. 
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3.4.4 Tables and Figures 
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Figure 3-1: General approach used for evaluating the annual number of fish eggs or 
larvae entrained at NAPS's cooling water intake structures, expressed as 
equivalent adult loss, equivalent fishery yield, equivalent harvest, and 
equivalent catch. 
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Figure 3-2: Log-linear and curvilinear total length-total weight relation (top and middle), 
and age-total length relation (bottom) for Largemouth Bass from data 
collected by Virginia Department of Game and Inland Fisheries (VDGIF) in 
Lake Anna (Odenkirk, J., VDGIF, pers. comm.). 
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Table 3-33. Species importance, economic value categories, and age of adult 
equivalence, maximum age, and age at first recruitment of species selected 
to model equivalent adult loss, equivalent fishery yield and production 
foregone as a result of annual entrainment at NAPS. 

State Economic 
Sp~ies Game Value Age at Age at First Maximum 

Tuon Imoortance" Fish Catel!ory' Adulthoodc Recruitment! Ai!e• 
Black 

Fishery Game Pan.fish 2 2 11 Crappie 
Blueback 

Forage Non-Game 
Not 

4 NIA 8 
Herrinlo!: Annlicable 

Bluegill Fishery Game Panfish 2 2 7 

Channel 
Fishery Non-Game Panfish 3 1 10 

Catfish 
Gizzard 

Forage Non-Game 
Not 

1 NIA 7 
Shad Annlicable 
Golden 

Forage Non-Game 
Not 

1 NIA 9 
Shiner Applicable 
Largemouth 

Fishery Game Bass 2 2 17 
Bass 
Spottail Forage Non-Game 

Not 
1 NIA 4 

Shiner Annlicable 
Tesselated 

Forage Non-Game 
Not 

1 NIA 4 
Darter Annlicable 
Threadfin 

Forage Non-Game 
Not 

1 NIA 2 
Shad Applicable 
White 

Fishery Non-Game Panfish 3 1 10 
Catfish 

White Perch Fishery Non-Game Pan.fish 2 2 10 

Yellow 
Fishery Non-Game Pan.fish 2 2 7 

Perch 

"EPA 2006. 
b EPA 2014d. 

c See life history tables for citations on age at first recruitment to the recreational fishery (i.e., age first suscept:J.ble to 
angling gear) for individual species in Appendtx F. 

ct See life history tables for citations on age at first sexual maturity (i.e., earliest age of adulthood) for individual 
species in Appendix F. 
e See life history tables for citations on maximum age in Appendix F. 
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Table 3-34. Number harvested, released and caught by selected species based on the 
2010 creel suivey results provided by Virginia Department of Game and 
Inland Fisheries (Odenkirk 2016). 

Number Harvested Number Released Number Caught 

Species N '% " N % N % 

Black Crappie 8,085 42:7% 10,845 57.3% 18,930 100% 

Bluegilla 14 0.3% 4,980 99.7% 4,994 100% 

Channel and White Catfishb 1,407 29.7% 3,325 70.3% 4,732 100% 

Largemouth Bass 117 0.3% 37,425 99.7% 37,543 100°/c, 

White Perch 0 0.0% 720 100.0% 720 100% 

Yell ow Perch0 73 12.0% 535 88% 608 100% 

• Creel survey results for the "Sunfish" category were assumed representative of Bluegill 
b Creel survey results for the "Catfish" category were assumed representative of Channel and White Catfish 
0 In absence of creel survey information specific to Yell ow Perch in Lake Anna, percent harvest estimate (12%) from 
a creel survey (Bugas 2006) for Lake Claytor as a surrogate for Lake Anna 

Table 3-35. Catch-and-release mortality estimates for recreatlonally important species 
entrained during April through September 2016 and March through 
September 2017 at NAPS. 

Percent 
Catch-and-Release 

Species Mortality Source, 

Black Crappie 48% Bartholomew and Bohnsack 2005 

Bluegill 30% Bartholomew and Bohnsack 2005 

Channel Catfish 18% Bartholomew and Bohnsack 2005 

Largemouth Bass 18% Allen et al. 2008 

White Catfish 18% Based on Channel Catfish 

White Perch · 27% The average for Striped Bass, White Bass (M chrysops), and 
Yell ow Bass (M mzssissippiensis) as a surrogate for White Perch 

(Bartholomew and Bohnsack 2005). 

Yell ow Perch 10.5% Bartholomew and Bohnsack 2005 
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Table 3-36. Estimates of Age-1 equivalents (A1E) and equivalent adults (EA) of fish 
species entrained during a typical March through September season from 
cooling water withdrawn through the existing cooling water intake structure 
at NAPS Units 1 and 2 combined and the differences (~) with a proposed 
21.875% seasonal (May-June) flow reduction or 2 mm fine-mesh screen 
based on 3-year (2015-2017) actual intake flow and monthly mean entrainable 
ichthyoplankton densities from pump samples collected during April 
through September 2016 (Year 1) and March through September 2017 (Year 
2). 

Existing CWIS Seasonal Flow Reduction 2 mm Fme-Mesh Ser~ 

Species (AlE) (EA) (AlE) (MlE) (EA) (LIBA) (AlE) (MlE) (EA) (~} 

Black Crappie 29 17 24 -5 14 -3 28 -1 16 -1 

Blueback Herring 1,302 75 1,125 -177 65 -10 936 -366 54 -21 

Bluegill 22,267 6,291 20,622 -1,645 5,827 -464 13,552 -8,715 3,828 -2,463 

Channel Catfish 6,449 1,062 6,449 0 1,062 0 774 -5,675 127 -935 

Gizzard Shad 3,539 3,539 3,324 -215 3,324 -215 1,804 -1,735 1,804 -1,735 · 

Golden Shiner 2 2 2 0 2 0 2 0 2 0 

Largemouth Bass 15,141 9,407 11,829 -3,312 7,501 -1,905 2,579 -12,562 1,871 -7,535 

Spottail Shiner 54-o 546 449 -97 449 -97 546 0 546 0 

Tessellated Darter 1,138 1,138 995 -143 995 -143 1,138 0 1,138 0 

Thread.fin Shad 24,107 24,107 22,872 -1,235 22,872 -1,235 20,622 -3,485 20,622 -3,485 

White Catfish 651 107 651 0 107 0 78 -573 13 -94 

Wlute Perch 4,067. 2,166 3,870 -197 2,061 -105 4,067 0 2,166 0 

Yell ow Perch 4,101 1,235 4,101 0 1,235 0 4,101 0 1,235 0 

Total 83,338 49,690 76,312 -7,026 45,513 -4,177 50,226 -33,112 33,421 -16,269 
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Table 3-37. Total production foregone (kg) of forage species entrained entrained 
annually (Mar-Jun) at NAPS Units 1 and 2 combined, under the existing 
cooling water intake structure (CWIS), a proposed 21.875% seasonal 
(May-June) flow reduction and 2 mm fine-mesh screen based on 3-year 
(2015-2017) actual intake flow and monthly mean entralnable 
ichthyoplankton densities from pump samples collected during April 
through September 2016 (Year 1) and March through September 2017 (Year 
2). 

Seasonal Flow 2 mm Fine-
Taxon Life Stage Existing CWIS Reduction Mesh Screen 

Blueback Herring Larvae 73.6 73.6 73.6 

YOY 88.8 69.3 48.7 

Total 162.3 142.9 122.2 

Gizzard Shad Eggs 1.0 0.8 1.0 

Larvae 198.0 163.7 197.3 

YOY 276.6 276.6 68.3 

Total 475.6 441.1 266.7 

Golden Shiner Larvae 1.0 1.0 1.0 

Total 1.0 1.0 1.0 

Spottail Shiner Larvae 4.4 3.6 4.4 

Total 4.4 3.6 4.4 

Tessellated Darter Larvae 5.4 4.8 5.4 

Total 5.4 4.8 5.4 

Threadfin Shad Larvae 527.1 494.0 523.4 

YOY 60.0 60.0 14.8 

Total 587.1 554.0 538.2 

Total Total 1,235.9 1,147.4 938.0 
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Table 3-38. Estimates of entrainment abundance, Age-1 equivalents, equivalent adult 
loss, equivalent recruits to the fishery, and equivalent fishery deaths 
apportioned to fishery species during a typical March through September 
season from cooling water ~ithdrawn through the existing cooling water 
intake structure at NAPS Units 1 and 2 combined and comparison to 
estimates with a proposed 21.875% seasonal (May-June) flow reduction or 
2 mm fine-mesh screen technologies based on 3-year (2015-2017) actual 
intake flow and monthly mean entrainable ichthyoplankton densities from 
pump samples collected during April through September 2016 (Year 1) and 
March through September 2017 (Year 2). 

Number of Number of Equivalent 
Life Entrainment Age-1 Equivalent Equivalent Fishery 

Species Stage Technology · . Abundance Equivalents Adnlts Recruits Deaths 

Brack Larvae Exisnng CWIS 212,164 29 17 17 6 
Crappie Seasonal Flow 

Reduction 174,865 24 14 14 5 

2 mm Fine-Mesh 
Screen 209,056 28 16 16 6 

Total Existing CWIS 212,164 29 17 17 6 

Seasonal Flow 
Reduction 174,865 24 14 14 5 

2 mm Fine-Mesh 
Screen 209,056 28 16 16 6 

Bluegill Larvae Existing CWIS 13,462,099 18,095 5,112 5,112 1,064 

Seasonal Flow 
Reduction 12,238,415 16,450 4,648 4,648 967 

2 mm Fine-Mesh 
Screen 9,367,729 12,592 3,557 3,557 740 

YOY Existing CWIS 275,286 4,172 1,179 1,179 245 

Seasonal Flow 
Reduction 275,286 4,172 1,179 1,179 245 

2 mm Fme-Mesh 
Screen 63,316 960 271 271 56 

Total Existing CWIS 13,737,385 22,267 6,291 6,291 1,309 

Seasonal Flow 
Reduction 12,513,701 20,622 5,827 5,827 1,212 

2 mm Fine-Mesh 
Screen 9,431,045 13,552 3,828 3,828 796 

Channel Larvae Existing CWIS 563,101 6,449 1,062 6,449 2,902 
Catfish Seasonal Flow 

Reduction 563,101 6,449 1,062 6,449 2,902 

2 mm Fine-Mesh 
Screen 67,572 774 127 774 348 

Total Existing CWIS 563,101 6,449 1,062 6,449 2,902 

(Continued) 
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Table 3-38. Continued. 

Number of Number of Equivalent 
Life Entrainment Age-1 Equivalent Equivalent Fishery 

Species Stage Technology Abundance Equivalents Adults Recruits Deaths 

Seasonal Flow 
Reduction 563,101 6,449 1,062 6,449 2,902 

2 mm Fine-Mesh 
Screen 67,572 774 127 774 348 

Largemouth Larvae Existing CWIS 54,892 72 31 31 4 
Bass Seasonal Flow 

Reduction 42,884 57 24 24 3 

2 mm Fine-Mesh 
Screen 12,658 17 7 7 1 

YOY Existing CWIS 727,504 15,069 6,376 6,376 863 

Seasonal Flow 
Reduction 568,362 11,772 4,982 4,982 674 

2 mm Fine-Mesh 
Screen 123,675 2,562 1,084 1,084 147 

Total Existing CWIS 782,396 15,141 6,407 6,407 867 

Seasonal Flow 
Reduction 611,246 11,829 5,006 5,006 677 

2 mm Fine-Mesh 
Screen 136,333 2,579 1,091 1,091 148 

White Catfish Larvae Existing CWIS 56,822 651 107 651 293 

Seasonal Flow 
Reduction 56,822 651 107 651 293 

2 mm Fine-Mesh 
Screen 6,819 78 13 78 35 

Total Existing CWIS 56,822 651 107 651 293 

Seasonal Flow 
Reduction 56,822 651 107 651 293 

2 mm Fine-Mesh 
Screen 6,819 78 13 78 35 

White Perch Larvae Existing CWIS 1,988,951 4,067 2,166 2,166 111 

Seasonal Flow 
Reduction 1,892,722 3,870 2,061 2,061 105 

2 mm Fine-Mesh 
Screen 1,988,951 4,067 2,166 2,166 111 

Total Existing CWIS , 1,988,951 4,067 2,166 2,166 111 

Seasonal Flow 
Reduction 1,892,722 3,870 2,061 2,061 105 

2 mm Fine-Mesh 
Screen 1,988,951 4,067 2,166 2,166 111 

(Continued) 
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Table 3-38 Continued. 

Number of Number of Equivalent 
Life Entrainment Age-1 Equivalent Equivalent Fishery 

Species Stage Technofogy Abundance Equivalents Adults Recruits Deaths 

Yellow Perch Larvae Existing CWIS 602,941 4,101 1,235 1,235 206 

Seasonal Flow 
Reduction 602,941 4,101 1,235 1,235 206 

2 mm Fine-Mesh 
Screen 602,941 4,101 1,235 1,235 206 

Total Existing CWIS 602,941 4,101 1,235 1,235 206 

Seasonal Flow 
Reduction 602,941 4,101 1,235 1,235 206 

2 mm Fine-Mesh 
Screen 602,941 4,101 1,235 1,235 206 
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Table .3-39. Estimates of equivalent fishery deaths (equivalent fishery yleld),equivalent 
number harvested, equivalent number caught and released, equivalent 
number released that die, and equivalent total catch apportioned to fishery 
species during a, typical March through September season from cooling 
water withdrawn through the existing cooling water intake structure at NAPS 
Units 1 and 2 combined and comparison to estimates with a proposed 
21.875% seasonal (May-June) flow reduction or 2 mm fine-mesh screen 
technologies based on 3-year (2015-2017) actual intake flow and monthly 
mean entrainable ichthyoplankton densities from pump samples collected 
during April through September 2016 (Year 1) and March through September 
2017 (Year 2). 

Equivalent Equivalent 

Life 
Equivalent Equivalent Number of Number of Equivalent 

Species Stage Technology Fishery Number Catch-and- Catch-and- Total 
Deaths Harvested Release Release Catch 

Encounters Deaths 
Black Larvae Existing CWIS 6 4 5 2 9 
Crappi~ Seasonal Flow 

Reduction 5 3 ' 4 2 7 

2 mm Fine-Mesh 
Screen 6 4 5 2 9 

Total Existing CWIS 6 4 5 2 9 
Seasonal Flow 
Reduction 5 3 4 2 7 

2 mm Fine-Mesh 
Screen 6 4 5 2 9 

Bluegill Larvae Existing CWIS 1,064 11 3,511 1,053 3,522 

Seasonal Flow 
Reduction 967 10 3,191 957 3,201 

2 mm Fine-Mesh 
Screen 740 7 2,443 733 2,450 

YOY Existing CWIS 245 2 809 243 811 
Seasonal Flow 
Reduction 245 2 809 243 811 
2 mm Fine-Mesh 
Screen 56 1 184 55 185 

Total Existing CWIS 1,309 13 4,320 1,296 4,333 

Seasonal Flow 
Reduction 1,212 12 4,000 1,200 4,012 

2 mm Fine-Mesh 
Screen 796 8 2,627 788 2,635 

Channel Larvae Existing CWIS 2,902 2,035 4,817 867 6,852 
Catfish Seasonal Flow 

Reduction 2,902 2,035 4,817 867 6,852 
2 mm Fine-Mesh 
Screen 348 244 578 104 822 

Total Existing CWIS 2,902 2,035 4,817 867 6,852 

(Continued) 
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Table 3-39. Continued. 
Equivalent Equivalent 

Life 
Equivalent Equivalent Number of Number of Equivalent 

Species 
Stage 

Technology Fishery Number Catch-and- Catch-and- Total 
Deaths J;Iarvested Release Release Catch 

Encounters Deaths 

Seasonal Flow 
Reduction 2,902 2,035 4,817 867 6,852 
,2 mm Fine-Mesh 
Screen 348 244 578 104 822 

Largemouth Larvae Existrng CWIS 4 0 22 4 22 
Bass Seasonal Flow 

Reduction 3 0 16 3 16 
2 mm Fine-Mesh 
Screen 1 0 5 1 5 

YOY Existing CWIS 863 14 4,716 849 4,730 
Seasonal Flow 
Reduction 674 11 3,683 663 3,694 
2 mm Fine-Mesh 
Screen 147 2- 804 145 806 

Total Existing CWIS 867 14 4,738 853 4,752 
Seasonal Flow 
Reduction 677 11 3,699 666 3,710 
2 mm Fine-Mesh 
Screen 148 2 809 146 811 

White Larvae Existing CWIS 293 206 486 88 692 
Catfish Seasonal Flow 

Reduction 293 206 486 88 692 
2 mm Fine-Mesh 
Screen 35 25 58 11 83 

Total Existing CWIS 293 206 486 88 692 
Seasonal Flow 
Reduction 293 206 486 88' 692 
2 mm Fine-Mesh 
Screen 35 25 58 11 83 

White Perch Larvae Existing CWIS 111 0 411 111 411 
Seasonal Flow 
Reduction 105 0 389 105 389 
2 mm Fme-Mesh 
Screen 111 0 411 111 411 

Total Existing CWIS 111 0 411 111 411 
Seasonal Flow 
Reduction 105 0 389 105 389 
2 mm Fine-Mesh 
Screen 111 0 411 111 411 

Yellow Larvae Existing CWIS 206 116 854 90 970 
Perch Seasonal Flow 

Reduction 206 116 854 90 970 
(Continued) 
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Table 3-39 Continued. 
Equivalent 

1. 
Equivalent 

Life 
Equivalent Equivalent Number of Number of Equivalent 

Species. Stage 
Technology Fishery Number Catch-and- Catch-and- Total 

Deaths Harve:sted Release Release Catch 
Encounters Deaths 

2 mm Fine-Mesh 
Screen 206 116 854 90 970 

Total Existrng CWIS 206 116 854 90 970 

Seasonal Flow 
Reduction 206 116 854 90 970 

2 mm Fine-Mesh 
Screen 206 116 854 90 970 
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Table 3-40. Estimates of equivalent number harvested (H), equivalent number catch
and-release encounters (CRE),and equivalent total catch (C) apportioned to 
fishery species during a typical March through September season from 
cooling water withdrawn through the existing cooling water intake structure 
at NAPS Units 1 and 2 combined and comparison to estimates with a 
proposed 21.875% seasonal (May-June) flow reduction or 2 mm fine-mesh 
screen technologies based on 3-year (2015-2017) actual intake flow and 
monthly m'ean entrainable ichthyoplankton densities from pump samples 
collected during April through September 2016 (Year 1) and March through 
September 2017 (Year 2). 

Emfin& E:wting E:mtin& 
Seasonal F1ow Reduction 2 mm Fioe-Mesh Screen 

Life 
Species 

Sta&e 
CWIS CWIS CWIS A 

(H) (CRE) (C) H AH CRE ACRE C AC H AH CRE CRE C 

Black Larvae 4 5 9 3 -1 4 -1 7 -2 4 0 5 0 9 
Crappie 

Total 4 5 9 3 -1 4 -1 7 -2 4 0 5 0 9 

Bluegill Larvae 11 3,511 3,522 10 -1 3,191 -320 3,201 -321 7 -4 2,443 -1,068 2,450 

YOY. 2 809 811 2 0 809 0 ' 811 0 I -1 184 --625 185' 

Total 13 4,320 4,333 12 -1 4,000 -320 4,012 -321 8 -5 2,627 -1,693 2,635 

Channel Larvae 2,03 
Catfish 2,035 4,817 6,852 5 0 4,817 0 6,852 0 244 -1,791 578 -4,239 822 

Total 2,03 
2,035 4,817 6,852 5 0 4,817 0 6,852 0 244 -1,791 578 -4,239 822 

Largemouth Larvae 0 22 22 0 0 16 --6 16 -6 0 0 5 -17 5 
Bass 

YOY 14 4,716 4,730 II -3 3,683 -1,033 3,694 -1,036 2 -12 804 -3,912 806 

Total 14 4,738 4,752 II -3 3,699 -1,039 3,710 -1,042 2 -12 809 -3,929 811 

White Larvae 206 486 692 206 0 486 0 692 0 25 -181 58 -428 83 
Catfish 

Total 206 486 692 206 0 486 0 692 0 25 -181 58 -428 83 

White Perch Larvae 0 411 411 0 0 389 -22 389 -22 0 0 411 0 411 

Total 0 411 411 0 0 389 -22 389 -22 0 0 411 0 411 

Yellow Larvae 116 854 970 116 0 854 0 970 0 116 0 854 0 970 
Perch 

Total 116 854 970 116 0 854 0 970 0 116 0 854 0 970 
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0 

0 

-1,072 

--626 

-1,698 

--6,030 

--6,030 

-17 

-3,924 

-3,941 

-609 
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Table 3-41. Number of equivalent Age-2 Largemouth Bass (N), equivalent Age-2 
Largemouth Bass harvested (H), equlvalent number of Age-2 Largemouth 
Bass caught and released (CRE),equlvalent Age-2 Largemouth Bass, catch 
(C) supported by total production foregone (PF) of forage species entrained 
annually (Mar-Jun)at NAPS Units 1 and 2 combined, under the existing 
coollng water · intake structure (CWIS), a proposed 21.875% ~easonal 
(May-June) flow reduction and 2 mm fine-mesh screen based on 3-year 
(2015-2017) actual intake flow and · monthly mean entrainable 
ichthyoplankton densities from pump samples collect~ during April 
through September 2016 .(Year 1) and March through September 2017 (Year 
2). 

E~tingCWIS .~nal Flow Redn~ 2 mm Fine-Mesh Screen 
Tuon Llfe Stage 

N H CRE C N H CRE· C N R CRE C 

Blueback Herring Larvae 32 <l· 23 24 32 <1 23 24 32 <l 23 24 

YOY 38 <l 28 28 30 <1 22 22 21 <l 16 16 

Total 70 •' <l 52 S2 62 <l 46 46 53 <1 39 39 

Gl7zard Shad Eggs <l <1 <l <1 <1 <l <l <1 <1 <1 <1 <l 

Larvae ' 85 <l 63 63 71 <l 52 !52 85 <l 63 63 

YOY 119 <l 88 88 119 <l 88 88 29 <l 22 22 

Total 20!5 <l 152 152 190 <1 141 141 11!5 <l "85 85 

Golden Shiner Larvae <l <l <1 <1 <l <1 <l <l <l <l :<l <l 

Total <1 <l <l <l <1 <l <l <1 <l <l, <1 <l 

Spottail Shiner Larvae 2 <l 1 1 2 <l 1 1 2 <l l 1 

Total 2 <l 1 1 2 <l 1 1 2 <l 1 ' 1 

Tessellated Darter Larvae 2 <l 2 2 2 <l 2 2 2 <l 2 2 

Total 2 <l 2 2 2 <l 2 2 2 <l 2 2 

Threadfln Shad Larvae 227 1· 168 169 213 <l 158 1!58 226 1 167 167 

YOY 26 <1 19 .19 26 <l 19 19 6 <l 5 !5· 

Total 253 1 187 188 239 1 177 177- 232 1 172 172 

Total1 533 1 394 395 49!5 1 366 367 404 1 299 300 

1Slllll of cell values may not be equal to total due to rounding 

172 



DRAFT 40 CFR 122.21(r)(10)-(12) Submittals 

Table 3-42. Number of equivalent Age-2 Largemouth Bass (N), equivalent Age-2 
Largemouth Bass harvested (H), equivalent number of Age-2 Largemouth 
Bass caught and released (CRE), equivalent Age-2 Largemouth Bass catch 
(C) from predation of the biomass accrued that would have resulted from 
natural mortality if recreationally important fishery species were not 
entrained annually (Mar-Jun) at NAPS Units 1 and 2 combined, under the 
existing cooling water intake structure (CWIS), a proposed 21.875% seasonal 
(May-June) flow reduction and 2 mm fine-mesh screen based on 3-year 
(2015-2017) actual intake flow and monthly mean entrainable 
lchthyoplankton densities from pump samples collected during April 
through September 2016 (Year 1) and March through September 2017 (Year 
2). 

Exhtlng CWIS Seasonal Flow Reduction 2 mm Jrme-Mesh Screen 
Taxon Life Sta&e 

N H CRE C N H CRE C N H CRE C 

Black Crappie Larvae 2 <l 2 2 2 <l 1 1 2 <l 2 2 

Total 2 <I 2 2 2 <l 1 1 2 <l 2 2 

Bluegill Larvae 332 1 246 . 246 302 1 223 224 231 1 171 172 

YOY 60 <I 44 44 60 <1 44 44 14 <l IO IO 

Total 392 1 290 291 362 1 268 269 245 1 181 182 

Channel Larvae 2% 1 219 220 2% 1 219 220 36 <I 26 26 
Catfish 

Total 2% 1 219 220 2% 1 219 220 36 <l 26 26 

Largemouth Larvae IO <l 8 8 8 <l 6 6 2 <l 2 2 
Bass 

YOY 2,141 5 1,584 1,589 1,673 4 1,237 1,241 364 1 269 270 

Total 2,152 5 1,592 1,596 1,681 4 1,243 1,247 366 1 271 272 

White Catfish Larvae 30 <l 22 22 30 <l 22 22 4 <l 3 3 

Total 30 <l 22 22 30 <l 22 22 4 <l 3 3 

White Perch Larvae 63 <l 47 47 60 <l 45 45 63 <l 47 47 

Total 63 <l 47 47 60 <I 45 45 63 <l 47 47 

Yellow Perch Larvae 68 <l 50 50 68 <l 50 50 68 <l 50 50 

Total 68 <l 50 50 68 <l 50 50 68 <l 50 50 

Total1 Total 3,003 7 2,221 2,228 2,499 6 1,848 1,854 784 2 580 581 

1Sum of cell values may not be equal to total due to rounding 
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Table 3-43. Virginia Department of Game and Inland Fisheries (VDGIF) 2010 creel survey 
estimates of Lake Anna harvest (LAH) compared to estimates of equlvalent 
number harvested (H) apportioned to fishery species entrained during a 
typical March through September season from cooling water withdrawn 
through the existing cooling water intake structure at NAPS Units 1 and 2 
combined with or without a proposed 21.875% seasonal (May-June) flow 
reduction or 2 mm fine-mesh screen, based on 3-year (2015-2017) actual 
intake flow and monthly mean entralnable ichthyoplankton densities from 
pump samples collected during April through September 2016 (Year 1) and 
March through September 2017 (Year 2). 

VDGIF Existing CWIS Sea110nal Flow Reduction 

Species 2010 Creel 
Survey 

(all Jffe stages Lake Anna H %LAH MI2 "/oLAH H %LAH combined) Harvest• 
(LAH) 

Black Crappie 8,085 4 <0.1 0 0 3 <0.1 

Bluegill 14 13 92.9 0 0 12 85.7 

Catfuh3 1,407 2,241 159.3 0 0 2,241 159.3 

Largemouth BIISll 117 22 18.8 0 0 18 15.4 

WlutePcrch 0 0 0 o. 0 0 0 

Yellow Perch not 
available 116 0 116 

12010 creel survey results were provided by VDGIF (Odenkirlc 2016). 
2 Delta = Difference in equivalent harvest relative to eqmvalent harvest under the existing CWIS 
3 Catfish includes Channel Catfish and White Catfish combined. 
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AH %LAH 

-1 -0.0 

-1 -7.1 

0 0 

-4 -3.4 

0 0 

0 

2 mm Fine-Mesh Screen 

H %LAH 'AH %LAH 

4 <0.1 0 0 

8 57.1 -5 -35.7 

269 19.1 . -1,972 -140.2 

5 4.3 -17 -14.5 

0 0 0 0 

116 0 
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Table 3-44. Virginia Department of Game and Inland Fisheries (VDGIF) 2010 creel survey 
estimates of Lake Anna catch (LAC) compared to estimates of equivalent 
number caught (C) apportioned to fishery species entrained during a typical 
March through September season from cooling water withdrawn through the 
existing cooling water intake structure at NAPS Units 1 and 2 combined with 
or without a proposed 21.875% seasonal (May-June) flow reduction or 2 mm 
fine-mesh screen, based on 3-year (2015-2017) actual intake flow and 
monthly mean entrainable ichthyoplankton densities from pump samples 
collected during April through September 2016 (Year 1) and March through 
September 2017 (Year 2). 

VDGIF2010 E:ruting CWIS Sea,onal F1ow Reduction 
Species Creel Survey 

can ure stages Lake Anna 
combined) Harvest1 C ¾LAC AC2 ¾LAC C 0/4LAC AC %LAC 

(LAC) 

Black Crappie 18,930 9 <0.1 0 0 7 <0.1 -2 -0.0 

Bluegill 4,994 4,333 86.8 0 0 4,012 80.3 -321 -6.4 

Catfuh3 4,732 7,544 159.4 0 0 7,544 159.4 0 0 

La!"Kemouth 
37,543 Bau 7,375 19.6 0 0 5,931 15.8 -1,444 -3.8 

White Perch 720 411 0 0 0 389 0 -22 0 

Yellow Perch not available 970 0 970 0 

12010 creel survey results were provided by VDGIF (Odenkirk 2016). 
2 Delta= Difference in equivalent catch relative to equivalent catch under the existJng CWIS 
3 Catfish includes Channel Catfish and White Catfish combined. 
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2 mm Fine-Mesh Screen 

C %LAC AC ¾LAC 

9 <0.1 0 0 

2,635 52.8 -1,698 -34.0 

905 19.1 -6,639 -140.3 

1,692 4.5 -5,683 -IS.I 

411 0 0 0 

970 0 
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3.5 Biological Basis of Non-Use Benefits 

This section provides the biological information- that _is used below to develop an economic 
evaluation of the potential nonuse benefits at NAPS due to the NAPS Entrainment T~chnology 
Alternatives. In particular, the biological information consists of information on the possibility that 
threatened and endangered species are entrained at NAPS and on the significance of the 
entrainment to the long-term sustainability of other species. 

3.5.1 Threatened and Endangered- Species 

Potential effects of cooling water withdrawal at NAPS 'were evaluated for species listed by federal 
and state agencies as threatened and endangered species under protection of the federal 
Endangered Species Act (ESA) and analogous state laws, and any potential non-use benefits rf 
entrainment reduction alternatives were implemented. Information on the ESA, its influence under 
the F1nal §316(b) Rule, and threatened and endangered species potentially occuning within the 
NAPS project area is provided in the information submitted to ad~ress §122.21(r)(4)(vi). After 
review of the survey data and resource agency databases (USFWS 2_005; Dominion 2009; NRG 
2010; 2013; USFWS 2018a,b; VDGIF 2018), fish species protected under ESA were concluded 
not to be present in the NAPS project area. , 

' ' 
The only ESA-listed aquatic organisms that may potentially occur in the NAPS project area were 
two invertebrates: the federally and state endangered Dwarf Wedgemussel (Alasmodonta 
heterodon) and state threatened Green Floater (Lasmigona subviridis). Based on the- mussel 
suryeys condu_cted in the early 1970s, 1991, 2004-2005 and 2008 as_ described in the information 
addressing §122.21(r)(4)(vi), these two species were not identified ir:nmediately downstream or 
upstream of Lake Anna and no threatened or endangered species are expected be in the project 
area or interact with the CWIS. Subsequent to addressing §122.21 (r)(4)(vi), yellow lance (Ellip'tio 
lanceolata) became listed as a threatened mussel under the Endangered Species Act on April 2, 
2018. While Lake Anna is within the geographic r~nge of yellow lance, entrainment at NAPS is 
unlikely to cause direct and indirect impacts to yellow lance because it did not appear in USFWS's 
Information for Planning and Consultation (fPAC) resource list for the action area, was absent 

- from a 2Q08 mussel survey (Dominion 2009), and is typically found in clean, moderately flowing 
medium-sized rivers and streams rather than in the vici_nity of NAPS (USFWS 2019). Based on 
available information, the' U.S. Fish and Wildlife Services (USFWS) stated ,in a 2005_ letter of 
concurrence: 

There are no federal or state-lis,ted speci~s that potentially occur within the action 
area, therefore were [there] will be no further discussion on species descriptions 
or potential impar:;ts to listed-species. 

Recent information, as described in more detail in the information ad~ressing §122.21(r)(4)(vi), 
continues to support USFWS's do'cumented agreement in the conclusion that threatened and 
endangered aquatic species do not occur within the NAPS action area and that any threaten~ 
and endangered avian or mammalian species potentially occurring in the La~e Anna region would 
be limited to upland areas, there would be no non-use benefits associated with threatened and 
endangered species as a result of entrainment or impingement at NAPS. 
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3.5.2 Long-lasting or Irreversible Effects on Species Populations 

The Age-1 equivalent and equivalent adult losses in,recreationally impo~nt and forage speci~s 
as a result of annual entrainment at NAPS have not caused an apparent adverse impact to 
populations or the·recreational 'fishery in Lake Anna.. , 

As an example, annual (March through September) entrainment abundance of Largemouth Bass 
was equivalent to 15, 141 Age-1 fish and 9,407 adults (Table 3-36) but the Largemouth Bass 
population index, as measured by proportional stock density and relat,ive stock density, does not 
show any trend from 2001 through 2015 that was consistent with a long-lasting_, irreversible 
decline in the species abundance (Figure 3-3). Gi_llnet sampling by VDGIF provides a 
standardized catch per unit effort (CPUE) time series to examine recent (?001-2015) 9hanges in 
abundance of species entrained at NAPS. 

The CPUE for many fishery species are variable and sometimes cyclic (e.g., Bluegill), but no 
decreasing_ trends consistent with long-lasting, irreversible effects were- present (Figure 3-4). 
Similarly, CPUE trends show no evidence of appreciable harm for forage species (Figure 3-5). 

Based on monitoring by VDGIF, there is no ~vidence that operation of NAPS, and _specifically 
eritrainment, has resulted in long-lasting or irreversible effects on populations of species 
susceptible to entrain!llent in Lake Anna. 

An approximate estimate for the abundance of fishery-vulnerable Largemouth Bass (Ages 2-17) 
in Lake Anna was made· to put the mortalities associated with entrainment and the benefits of 
entrainment reduction technologies, an~ the fishery into context with the scale of the population 
size. The population was reconstructed based on age-spectfic annual rates of fishing and natural 
mortality (Appendix Table A-8), creel-survey estimates of harvest and live-release, and age _ 
composition of the ca,tch (O9enkirk 2016, VD_GIF, unpublished data). The· overall fishery deaths 
in·Lake Anna was taken as,the estimated Fandings (117 fish) and 18% catch-and-release mortality 
of the live-releases (0.18 x 37,425 fish= 6,737 fish) that were expected to die following release 
and_ tot~~ fishery deaths of 6,854 fish (=6, 737 fish + 117 fish). The overall number of Largemouth 
Bass that died from fishing was apportioned across recruited (vulnerabl!3) ages (Ages 2-17) using 

. the age distribution of samples taken from Lake Anna during 1999-2002. The age composition of 
the overall fishery· mortalities for ages 14-17 was not available so these were extrapolated based 
on fishing mortality rates and exp$cied·nurnbers of fish surviving to these ages from younger age 
groups. The average number in the population of Largemouth Bass vulnerable to the fishery (N) 

. in Lake Anna was estimated using the equation: 

(Equation 22) 

where: Ca = overall fishery deaths (harvest and post-release mortalities) at age a,· and 

Fa is the instantaneous fishing mortality during age a. 

This relationship. assumes constant fishing. and natural morta'lify acting on the population 

throughout the year. Though the fishery might be seasonal in Virginia, the sea~onality of natural 
1Tiortality and age composition of the·harvest and live-rele.ase _is unknown. Given these da~ 
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constraints and assumptions, the estimate9 average population size for age 2-17 Largemouth 
Bass in Lake Anna was 178,000 fish. 

The total (direct+ indirect) equivalent number of Largemouth Bass deaths due to fishing had early. 
life stages• of.fish not been entrained at NAPS was estimated to be 1,346 fish (0.8% of the 
population) for the existing CWIS, 1,082 fish (0.6% of the population) with.season flow reductions 
and 309 fish (0.2% of the population) with 2 nim fine-mesh screens. it is estimated that the 
incremental benefits for seasonal flow reductions and 2 mm fine-mesh screens would be that 264 
fewer fish (0 .. 1 % of the population) and 1,037 fewer fish (0.6% of the population) expected to die 
due to fishing, respectively, compared to the existing CWIS. 
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3.5.3 Tables and Figures 
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Figure 3-3. Proportional stock density (PSD) and relative stock density of preferred size 
fish (RSDP) as a population index for Largemouth Bass in Lake Anna 
(Odenkirk 2016). 
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Figure 3-4. Time series of annual mean catch per unit effort (CPUE, number offish per net 
night) of the fishery species entrained at NAPS based on VDGIF gillnet data 
from 2003 through 2015 (Odenkirk 2016). 
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Figure 3-5. Time series of annual mean catch per unit effort (CPUE, number of fish per net 
night) of the forage species entrained at NAPS based on VDGIF gillnet data 
from 2003 through 2015 (Odenkirk 2016). 
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3.6 Social Benefits Valuation 

This section includes information. on the methodology and results of analysis of the social benefits 
of installing and operating two cooling water intake structure (CWIS) alternatives at NAPS. The 
two CWJS altemati_ves are: (1) seasonal flow reductions and (2) 2 mm fine-mesh screens. These 
options are being considered as alternatives for reducing entrainment, mortality at NAPS.14 We 
refer to these collectively as NAPS Entrainment Technology Alternatives. We first provide 
discussions of the overall social benefits methodology and components of benefits, the underlying 
data, and the baseline scen·ario. We then develop the estimates of social benefits. 

3.6.1 Overview of Benefits Methodology 

As noted in the Final §316(b) Rule social benefits represent the "increase in social welfare that 
results from taking an action," including "private benefits and those benefits not taken into 
consideration by private decision makers in the actions they chose .to take" (EPA 2014a, p_. 
48432). We take the stan.dard economic approach of using willingness-to-pay (WTP) to measure 
social benefits. This approach is consistent with the Final §316(b) Rule as well as with sound 
cost-benefit methodology (see, e.g., Boardman et al. 2011) and the approach set forth in tt,e EPA 
Guidelines (EPA 2014b, Chapter 7). · 

·3.6.1.1 Potential Components of Social Benefits 

_ The EPA Guidelines provide a summary of the benefit categories relevant to an assessment of 
ecological improvements, which is the general category of benefits for this '7'SSessment. EPA uses 
these benefit categories as a framework to develop estimates of monetary benefits in the Final 
§316(b) Rule (see EPA 2014d, pp. 4-3 to 4-4). Economic textbooks provide similar frameworks 
for categorizing benefits related to eco~ogical improvements. 15 

1. Market Direct Use Benefits: These benefits are related to goods directly used, and bought 
, and sold in markets; for example, fish caught for eventual sale to consumers. (EPA 2014d, 

p.4-2) 
2. Nonmarket Direct Use Benefits: These benefits consist of goods and services that have 

direct uses, but are not traded in the marketplace. Higher catch rates for. recreational 
fishing provide a typical nonmarket direct use benefit. (EPA 2014d, p.4-2) 

3.- Indirect Use Benefits: These benefits occur through indirect or secondary effects on non
marketed and marketed goods (in primary and secondary markets). For example, an 
increase in the number of forage fish can increase the population of harvested species. 
Reducing entrainment of forage species thus can result in indirect welfare gains for 
commerqial and recreational fishers. (EPA 2014d,.p.4-2) 

4. Non-use Benefrts: These benefits occur when individuals value improved environmental 
quality without any past, present, or anticipated future use of the resources in question. 
(EPA 2014d, p.4-2) 

14 Pursuant to 40 CFR 122.21(r)(ll)(i), the.benefits valuation study must take into account gains to impingement 
due to tlie entrainment technologies if such data are available. We understand that there are no data on potential 
impingement benefits from the entrainment technologies.· · · 

15 See, e.g. Kolstad (2011, -pp. 138-140), Boardman et al. (2011, ~apters 4 and 9), and Freeman (2003, 
_ Chapters 5 and 13). 
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Figure 3-6, adapted from the 2000 EPA Guidelines (EPA 2000) for assessing e90logical benefits, 
provides a useful way of organizing and visualizing these potential benefit categories. 16 The figure 
divides the ecological benefits into two major categories: "use" benefits and "non-use" benefits. 
Use benefits con_sist of gains to those who use the additional resources provided by the various 
alternatives (e.g., commercial fishing), while non-use benefits consist of potential gains to those 
who do not expect any potential use gains (e.g. those who might value the bequest of changes to 
future generations). Use benefits can be further subdivided into three subcategories-market 
benefits, nonmarket, and indirect benefits-resulting in a total of four potentially relevant general 
ecological benefits categories as reflected in Figure 3-6. 

Figure 3-6. Summary of Benefit Classification Scheme from EPA 2000 Guidellnes 

Source: EPA (2000, p. 70); see also EPA (2014b, p. 7-9). 

Our assessment of social benefits from the NAPS Entrainment Technology Altematiyes considers 
each of these categories. We develop mo'netized benefits for the first three categories and provide 
a qualitative evaluation of non-use benefits. 

3.6.1.2 Discounting of Social Benefits 

Social benefits are discounted at social discount rates, We use social discount rates of 3 and 7 
percent, .as recommended in the Final §316(b) Rule (EPA 2014a, p. 48367).17. We develop 
estimates of the net present value for benefits of the NAPS Entrainment T~hnology Alternatives. 

16 
• The 2014 Guidelines provide a similar categorization but do not include this figure. See EPA (2014b, p. 7-

15).. . -

17 The explicit recommendation in the Final §3 l 6(b) Rule is for social cost analyses. Since to be comparable, social' 
costs ·and social benefits should be calculated lli!ing the same discount rate, these two discount rates are appropriate 
for social benefits as well. 
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(To be consistent with the Final §316(b) Rule terminology, we ref~r to the discounted values as 
"net present values.") The benefits are calculated as of January-1, 2020 _over the period from 
January 1, 2020 to December 31, 2043, reflecting the 20-year useful life of the 2 mm fine-mesh 
screens, were they to become operational at the end of 2023 (Section 2.4.4 ). · 

, 3.6.1.3 Biological Benefits lnfonnatlon 
' 

We rely upon biological benefits information developed by Normandeau (Section 3.4 ), which 
includes detailed estimates of changes in recreational fishery catch in Lake Anna due to the NAPS 
Entrainment Technology Alternatives. Normandeau concluded that there was no commercial 
fishery in Lake Anna and thus there are no commercjal benefits (Section 3.4.1.1 ). Recreational 
Biological benefits are developed from estimates of the direct and indirect benefits to the 
recreational fishery from reductions in entrainment. The biological benefits consist of estimates of 
additional recreationar catch, which are calculated from estimates of additional recreational 
harvest (i.e., catch and keep) and estimates of recreational catch r?tes, i.e., the average number 
of fish caught per fish harvested (Section 3.4.1.1 ). Because Normandeau developed biological 
information for all entrained species, it is not necessary to adjust estimates to account for omitted 
species. 

Biologi<?cll benefits for each of the two NAPS Entrainment Technology Alternatives are based on 
the dtfference between (a) recreational catch losses (by species) with the alternative in place and 
(b) catch losses in the baseline scenario, as discussed below. 

3.6.1.4 Basellne Scenario 

The social costs (Section 2.5.1 ), compliance costs (Section 2.5.2), and social benefits estimat~ 
are measured relative to a Baseline Scenario that reflects the future circumstances if neither of 
the two entrainment t~hnologies were implemented. In the absence of the installation of new 
entrainment controls, the study assumes th~t the entrainment losses with the current configuration 
would continue in the future. The curre,nt system in place at NAPS thus represents the Baseli'ne 
Scenario for purposes of developing the economic analysis of the NAPS Entrainment Technology 
Alternatives. 

3.6.2 Biological Fish Benefits 

This section provides Normandeau's estimates of the additional recreational fish catch due to the -
NAPS _Entrainment 1echnology Alternatives. As noted above, for.age fish that are not directly 
caught, and therefore have no direct monetary value, still contribute indirectly to potential use 
benefits of alternatives by providing additiona,\ forage for predator species. Non-harvested game 
fish also contribute indirectly to th'e a.dditional forage available to game fish. Table 3-45 provides 
a list of species classified as either fishery fish Ji.a., possessing some catch value to anglers) or _ 

:forage fish. Seven of the species are marked as fishery species. 
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Table 3-45. Species Cate~orizatlon: Fishery or Forage 

Species· Category 

Black Crappie Fishery, 
Blueback Herring Forage 
Bluegill Fishery 
Channel Catfish Fishery 
Gizzard Shad Forage 
Golden Shiner Forage 
Largemouth Bass Fishery 
Spottail Shiner Forage 
Tessellated Darter Forage 
Threadfin Shad Forage 
White Catfish Fishery 
White Perch Fishery 
Yellow Perch Fishery 

Note: Largemouth Bass was usep as the equivalent predator to consume ent~ined forage species. 
Source·: Table 3-33. 

3.6.2.1 Commercial Fishing Biological Benefits 

As note,d above, there is no commercial fishery in Lake Anna ·and thus there are no commerciaf 
biological commercial benefits associated with the -NAPS Entrainment Tec_hnology Alternatives 
(Section 3.4.1.1 ). Note that this result is consistent with EPA's analy_s~ of benefits for the Inland 
region. EPA does not estimate benefits from commercial fishing harvests for the Inland region in 
their 2014 benefits analysis for ;the Final §316(b) Rule (EPA 2014d, Chapter 6 Commercial Fishing 
Benefits).' EPA's decision to exclude commercial benefits ,for the Inland Region is based upon 
"negligible commercial fishing harvest in this region" (EPA 2014d, p. 6-11 ).· 

3.6.2.2 Recreational Fishing Biologlcal Benefits 

Recreational benefits are represented by the increase in the number of fish potentially caught by 
recreational anglers (i.e., fish harvested, as well as those caught and released) due to the NAPS 
Entrainment Technology Alternatives. · Table 3·-45 provides the direct recreational fishing 
biological benefits (presented in· additional recreational catch) due to each technology for the 
seven ~pecies th~t generate direct benefits. · 
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Table 3-46. Direct Biological Recreational Benefits Due to NAPS Entrainment Technology 
_ Alternatives, by Species (Number of fish) 

Black Channel Largemouth White White Yellow 

CraI!I!ie Bluei:;Il Catfish Bass Catfish Perch Perch 
S_easonal Flow Reductions 

Harvest 1 1 0 3 0 0 0 
Catch and Release l 320 Q 1,039 'Q 22 Q 
Total Catch 2 321 0 1,042 ·o 22 0 

Fine Mesh Screens 
Harvest 0 5 1,791 12 181 0 . ,0 

Catch and Release Q 1,693 4,239 -3,929 428 Q Q 

Total Catch 0 1 698 · 6 030 3 941 609 0 0 

Source: Table 3-40. 

3.6.2.3 Forage Biological Benefits 

Table 3-47 provides the average annual additional largemouth bass catch for both alternatives 
due to indirect effects. · 

Because of the trophic (e.g. foraging) relationships in aquatic fish communities, species without 
direct recreational value provide forage value to species with recreational use valtJe. Changes to 
forage species populations lead to changes in the biomass available in the ecosystem to predator 
species (indirect forage benefits). For this analysis, Normandeau developed estimates of the 
indirect change~ in recreational species due to changes in forage species by translating changes 
in the forage species into increases in an equivalent predator, assumed to be an Age -2 
largemouth bass. Note that Nonnandeau's estimates also include the indirect benefits associated · 
with non-harvested portions of fishery species, as these fish would also provide potential indirect 
use benefits by provi~ing additional forage for predators. , 

. Table 3-47. Indirect Biological Benefits Due to NAPS Entrainment Technology 
Alternatives (Number o~ Fish) 

Seasonal Flow Reductions 

1-Iarvest 
Catch and Release 
Total Catch 

Fine Mesh Screeps 

Harvest 

Largemouth 
Bass 

1 
401 
402 

5 
Catch and Release 1,737 

_T_o_ta_l~Ca~tc_h ________ l_,_, 7_4_2 _ . _ 
Note: Indirect biological benefits include benefits related to forage species. Largemouth Bass was 

used as the equivalent predator to target forage species. · 
Source: Table 3-41 and Table 3-42. 
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3.6.3 Monetized Use Benefits 

This section considers the monetary ben·efits to fishers from implementation of the NAPS 
Entrainment Technology Alternatives, using the biological i~formation discussed in the previous 
section and dollar values described below. 

3.6.3.1 Monetized Commercial .Benefits 

As explained above, there is no commercial fishery in Lake Anna and thus there are no 
commercial benefits from the NAPS Entrainment technology Alternatives. 

3.6.3.2 Moneti:z;ed Recreatlonal Benefits 

3.6.3.2.1 Monetary Values of Recreatlonal Catch 

We use the benefit transfer methodology to value the addn:ional recreational catch due to the 
NAPS Entrainment Technology Alternatives. Benefit transfer is the "process of applying values 
estimated in previo_us studies to new policy cases" (EPA 2014b, p. 7-3). As the basis for 
recreational catch values, we use results from a detailed meta-analysis study developed by EPA 
that provides dollar values.for marginal recreational value per fish by region and species (EPA 
2006, Chapter AS). This study develops a statistical model that combines results from numerous 

, , . " 

recreational fishing studies to provide a means of estimating the marginal value per fish of 
additional catch for species as a function of catch rates and other variables. Note that the EPA 
meta-analysis is based on underlying studies that estimate the value of additional recreational 
fish catch (i.e., catch-and-keep fish----or harvest-as well as catch-and-release fish),· and does not 
develop separate estimates for ~arvested fish and catch-and-release fish. The meta-an~lysis is 
described in EPA's benefits analysis for the Final §316(b) Rule (EPA 2014d, Chapter 7 
Recreational Fishing Benefits). It is our professional opinion that use of the detailed values from 
this study (via benefit transfer based upon the differel")t types of fish and location) is superior to 
developing original estimates for North Anna because: (a) benefit transfer provides substantial 
time and cost savings compared to developing an original study that would estimate values 
speci.fic to North Anna fishers; and (b) the detailed region- and species-specific values in the EPA 
meta-analysis stucfy provide estimates likely to be similar in magnn:ude and reliability to those 
from an original study: (See EPA Guidelines for Preparing Economic Analyses for discussion of 
the benefit transfer approach and when it is appropriate (EPA 2014b, p. 7-45).) 

As noted, EPA's meta-analysis provides values for different species groups and_regions. We used 
the species groups for the Inland region that correspond to the fishery species modeled by 
Normandeau (Table 3-33). Table 3-48 shows the recreational values per fish for t~e species 

· groups relevant to this study, measured in dollars per additional fish caught: 
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Table 3-48. 'Recreational Catch Values by Species (2018$) 

Species 

Black Crappie 
Bluegill 
Channel Catfish 
Largemouth Bass 
White Catfish 
White Perch 
Yellow Perch 

EPA S i G 
Recreational Catch 

pee es roup Value ($/Fish) 

Panfish 
Panfish 
Ptµrlish 
Bass 
Panfish 
Pan:fish 
Panfish 

$1.23 
$1.23 

, $1.23 
$10.48 
$1.23 
$1.23 
$1.23 

Note: Dollar year conxersions based on inflation inforrn~tion from BEA. 
Source: US EPA (2014d, p. 1-23); NERA calculations as explained in text. 

3.6.3.2.2 Annual Recreational Fishing Benefits Estimates 

We calculate the annual recreational benefits of the NAPS Entrainment Technology Alternatives 
for each species group as the product of the estimated increases in recreational catch (i.e., 
harvest plus catch and release) and the recreational value per fish. Table 3-49 provides our 
estimates of annual recreational benefits. 

Table 3-49. Annual Recreational Fishing Benefits (2018$) 

Black Channel Largemouth White White Yellow 
Cra~~ie Blnei;Il Catfish Bass Catfish Perch Perch Total 

Seasonal Flow Reductions 
- Harvest $1 $1 $0 $44 $0 $0 $0 $47 

Catch and Release n· $395 _$_Q $15,098 _$_Q .ru _$_Q $15,521 
Total Catch $2 $396 $0 $15,142 $0 $27 $0 $15,567 

, Fine Mesh Screens 
Harvest $0 $6 $2,210 $181 $223 $0 $0 $2,620 
Catch and Release .$.Q ~ $5;230 $59,389 $528 .$.Q .$.Q $67,236 
Total Catch $0 $2,095 $7,440 $59,569 $751 $0 $0 $69,856 

Note: Values account for direct benefits as w~II as benefits due to forage (i.e. indirect benefits). Values 
may not sum to totals due to rounding. 

Source: NERA calculations as explained in text. 

Since the EPA meta-analysis and unde~ying individual studies are based on .addttional 
recreational catch-and do not provide separate values for catch and keep (harvest) and catch 
and release-we apply the marginal catch value to recreational benefits from both harvested fish 
and catch and release fish. Note that there may be a difference in the yalue that recreational 

, anglers derive from a caught-c!nd-released fish as opposed to a harvested fish. However, we are 
not aware of reliable information 6n relative values that would allow us to account for differences 
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in the value of caught versus kept fish for fish species at North Anna. 18 Thus, we do not adjust 
values to reflect differences between catch that is caught and released and catch that is kept. 

3.6.3.2.3 Present Value Recreational Fishing Benefits Estimate 

Table 3-50 provides our estimates of the net present values of recreational benefits for the two 
NAPS Entrainment Technology Alternatives over the period from 2020 to 2043. The net present 
value of recreational benefits for the seasonal flow reductions are about $269,000 using a 3 
percent discount rate and $186,000 using a 7 percent discount rate. The net present values of 
recreational benefits for 2 mm fine-mesh screens are about $960,000 using a 3 percent discount 
rate and $605,000 using a 7 percent discount rate. 

Table 3-50. Net Present Value of Total Recreational Benefits, 2020 - 2043 (2018$) 

Discount Rate 
Technology 3% 7% 

Seasonal Flow Reductions $268,560 $186,261 
Fine Mesh Screens $960,460 $604,933 

Note: All dollar values are real 2018 dollars. Present values are calculated as of January 1, 2020 for 
benefits accrued from 2020 to 2043. Benefits are assumed to accrue monthly, at the start of 
each month. 

Source: NERA calculations as explained m text 

3.6.4 Evaluation of Indirect Benefits 

This section considers the two indirect categories of social benefits: 

• Market indirect use benefits; and 

• Non-market indirect use benefits. 

For the reasons discussed in the subsequent sections, we conclude that apart from forage-related 
indirect use benefits for recreational fish (which are included in our estimates of recreational 
fishing benefits), no other indirect category is likely to account for benefits that are significant 
relative to the monetary benefits we estimate. 

3.6.4.1 Market Indirect Use Benefits 

Market indirect use benefits are benefits that occur through indirect (or secondary) effects on 
. marketed goods. The following are the specific items listed in EPA's summary of market indirect 
use benefits in its benefits analysis for the Final 316(b) Rule: 

1. Increases in commercially valuable species due to an increase in the number of forage 
fish. 

2. Increases in equipment sales, rental, and repair. 

18 A recent study (Carter and Liese 2012) addressed this issue for several marine species along the Southeast coast 
The study found that gamefish kept were valued at about 3 .3 times those that were caught and released. This single 
study is not necessarily representative of values in other situations, and it does not seem appropriate to use it to 
modify the values for the inland fishery in Lake Anna 
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3. Increases in bait and tackle sales. 
4. Increases in consumer market choices. 
5. Jncreases in choices in restaurant meals. 
6. · Increases in property values near. the water. 
7. Increases in ecotourism (charter trips, festivals, and other organized activities with 

fees such as river walks). (EPA 2014d, p. 4-3) 

As explained in Section 3.6.2.1, since there is no. commercial fishery on Lake Anna, there would 
be no commercial fishing benefits associated wit~ th~ NAPS ·Entrainment' Technology 
Alternatives. Accordingly, there are no indirect benefits to commercially valuable species from · 
increases in forage fish spades due to the NAPS Entrainmenf Technology Alternatives. Because 
no commercial fish are affected, there,are no indirect benefits related to consumer market choices 
or increases in choices in restaurant meals (although such gains w·ould not likely be relevant even 
if there was a commercial fishery). 

The other market indirect use benefits in this list are best. categorized as potential secondary 
markets impacts from the additional recreational catch, i.e., impacts on other markets due to the 
increase in catch by recreational fishennen. Many markets in theory could be affected-increases 
in fishing could increase the demand for fishing boats and equipment, i.yhich in turn could increase· 
the demand for aluminum, which could increa~. the demand for electricity. The question for a 
social benefits study is the following: is it necessary to evaluate these market effects to develop 
estimates of social benefits? 

The economic literature indicates that these secondary market effects can be ignored (for 
purposes of estimating social benefits) as long as markE:lt prices in the affected markets do not 
change (see, e.g., Kolstad 2011, p. 117). As noted in textbooks on this issue, the market for 
fishing equipment is assumed to be a constant' cost sector, i.e., the long-run cost of production 

' , 

does not change as the quantity produced changes (Kolstad 2011, p. 118). Under the assumption 
of constant costs, there will be no effect o_n· prices of recreational fishing equipment due to 
changes in recreatiom~I fishing on Lake Anna. Thus, secondary effects of changes in recreational 
fishing on other markets (e.g., fishing equipment) would"not lead to additional social benefits (i.e., 
·consumer and producer surplus). It is worth noting that EPA in their benefits evaluation for the 
Final 316(b) Rule also does not 'develop estimates of these· secondary market effects, noting data 
constraints a~d lack o_f infonnat!on on the relationship between changes in catch and these 
various secondary impacts (EPA 2014d, p. 4-3). 

3.6.4.2 Non-market Indirect Use Benefits 

Non.market indirect use benefits are benefits that occur through indirect or secondary effects on 
non-market€3d goods. The following are the specific items listed in EPA's summary of non-market 

. indirect ·goods in its benefits study for the Final 316(b) Rule: 

1. Increase in recreaJionally valuable species due to an in_cre.ase in the number of forage_ 
fish. 

2. Increase in value of boating, scuba diving, and near-:-water recreational experiences. 
due. to enjoyi~g/observing fish while boating; scuba diving, hiking or picnicking, and 

· watching aquatic birds fish or catch aquatic invertebrate's. 
3. Increase in boating, scuba diving and near-water. recreational participation. (EPA 

2014d, p. 4-4) 
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The first category of "indirect non-market use benefrts"--benefits due to increases in the number 
of forage fish-are included in the monetary values. Consistent with EPA's benefit assessment in 
the Final 316(b) Rule, we do not develop estimates of changes in trip value or recreational 
participation due to improved boating or birdwatching opportunities (EPA 2014d, p. 4-4). As EPA 
concludes in the context of the national regulation, and based on Normandeau's assessment of 
potential gains to mammals, birds, and other organisms and aquatic habitats provided in Section 
3.8, we conclude that these benefits would be negligible at Lake Anna. Even if those engage9 in 
other recreation on North Anna (e.g., boating) val,ued seeing fish, the changes in fish population.s 
due to the alternatives is negligible. As noted below in Section 3.6.5.5 (see Table 3-51 ), for 
example, largemouth bass mortality from entrainment at NAPS is very small in comparison .to the 
total fishery population (i.e., less thari 0.8 percent of the total Lake Anna largemouth bass 
population). Since entrainment mortality provides an upper bound on the potential bi<?logical 
gains, it seems inconceivable that such a small change in the fish population in Lake Anna could 
have any signtficant effects on the value people derive from boating; bird watching or other 
"indirect non-market use benefits." 

3.6.4.3 Conclusions Regarding Indirect Benefits 

In summary, we do not expect the relatively small increases in fish populations and catch from 
NAPS Entrainment Technology Alternatives to lead to any significant indirect market or non
market benefits. We conclude that omitting any such benefits from the monetized social benefits 
estimates is.unlikely to signtficantly affect the overall results and conclusions of the study .. 

' . , 

3.6.5 Evaluation of Non-Use Benefits 

This s~ction provides background on non-use· benefits and our evaluation of potential non-use 
benefits for the entrainment technology alternatives at NAPS . 

. 3.6.5.1 Background on Non-Use Benefits 

Non-use benefits may arise if people value the change fn an ecologicalTesource apart from the 
prospect of using the resource or enjoying the option to use it· in the future. EPA's 2014 Guidelines 
for Preparing Economic.Analysis, for example, note that ther~ are various possible types of non
use values for an individual. 

1. Bequest value, in which the individual pla~ a value on the av.ailability of a resource to 
future generations; . . 

2. Existence value, in which the individual values the mere knowledge of the existence of a 
good or resource; and 

3. Paternalistic altruism, in which the individual places a value on others' enj~yment of the 
resource (EPA 2014b, p. xiv). 

The 2014 · Guidelines note that environmental policies· may ·h_ave non:.use benefits fr~m 
improvements to "relevant species populations, communities,. or ecosystems" (EP.A 2014b, p. 7-
9). In terms of improvements to relevant species- populations, for instance, people may ~ttach 
non-use benefits to preserving an end!=1ngered species (EPA 2014b, p. 7-18). 

' ' 

With respect to the 316(b) reg1:1lations, Ef>A de~cribes non-.use benefits as including the value 
that individuals place on !<f1owing that increased fish protection would enable a species_ to exist 
o_r an aquatic·ecosysterh to be healthy (EPA 2014a, p. 48350,,,EPA 2014b, p. 4-7) .. 
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3.6.5.2 Overview of Assessment of Potential Non-Use Benefits from NAPS Entrainment 
Technology Altematlves · 

In accordance with economi~ principles and the guidance of EPA's 2014 Final §316(b) R.ule1 our 
assessment of non-use benefits from NAPS Entrainment Technology Alternatives proceeds in the 
following four steps: (1) detennine whether existing information is available to provide a monetary 
estimate of the non-use benefits due to reduced entrainment at NAPS, either directly or through 
benefits transfer; (2) if no existing infonnation is available, use guidance from the economic 
literature to determine whether non-use benefits are likely to be significant; (3) given the results 
of the economic assessment, detennine whether it would be appropriate to develop an 
independent study of non-use benefits; _and (4) if no study is available or warranted to provide a 
monetary valuation, provide a non-monetary evaluation (qualitative or quantitative) of non-use 
benefits. The results of these steps allow us to provide conclusions regarding non-use benefits 
from NAPS Entrainment Technology Alternatives .. 

3.6.5.3 Assessment of Existing Information 

EPA indicated in the Final §316(b) Rule that non-use benefits should be monetized if suitable 
.results exi.st from a direct study or a study that could be used as the basis for benefit transfer. ,We 
were unable to identify an existing study of non-use benefits related to NAPS has ~een performed. 

We thus focused on detennining if there were existing studies that could be used as the basis for 
benefit transfer. 

As a threshold matter, benefit transfer analysis is only a valid approac~ when a prior study has 
evaluated a,C(?mparable commodity, where comparability _includes the nature 9f the environmental 
changes (in this case, potential increases in various fish populations) and the location of the 
change. (in this case, Lake Anna). EPA has noted this element of the benefits transfer approach, 
cautioning that· "th~ less similar are the commodities valued in the existing ecological benefit 
studies ... the less valid will be the transfer of the resulting value estimate or function (EPA 20,14b, 
p. 7-19). In its Guidelines for Preparing Economic Analyses, EPA states: 

Study cases potentially suitable for use in benefit transfer should be similar to the 
policy case in their: (1) definition of the .. environmenta,I commodity being valued 
(include ~cale and presence of . substitutes); (2) baseline and extent of 
environmental changes; and (3) characteristics of affected populations. Analysts 
should avoid 1,1sing benefit transfer in cases where the policy or study case is 
focused on a "goo.d" with unique attributes or where the rpagnitude of the change 
or improvement across the two cases differs substantially (EPA 2014b, p. 7-46). 

Therefore, we performed a literature review of potential studies that might be used· as .the basis 
for benefit transfer. Consistent with the EPA recommendation to "dev~lop an explicit set of 
selection _criteria to. evaluate each of the potentially relevant studies for quality and applicability to 
the policy case," NERA used the following two criteria for an appropriate non-use benefit study to 
be used as the basis of benefit transfer (EPA 2014b! p: 7-45): · · · ·. 

1. Ttie non-use study pertains to a comparable comrpodity and environmental change 
(potential increases in fish populations that are similar to those ·relevant ·at ·NAPS); and 

2. "fhe non-use study pertains to a comparable she (i.e., the site is sufficiently·similar to Lake. 
Anna). 
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We conducted a systematic review of existing literature to identify a study ·(or studies) that could 
serve as a valid basis for benefit transfer. This review relied on electronic databases included in 
Google and Google Scholar, and included the following search terms: "non-use benefit valuation," 
"bequest value," "existence value," "altruistic value," "non-market value," "stated preference 
survey," "contingent valuation," and "willingness-to-pay." In terms of geographic criteria, we 
searched for _studies pertaining to similar lakes in Virginia and surrounding states. We did ·not 
uncove~ any non-use study that provided an acceptable basis for benefits transfer·. We thus 
conclude that no_ studies are appropriate to use as the basis for benefits transfer to develop non-
use-values for NAPS Entrainm~nt Technology Alternatives. · 

3.6.5.4 Economic Criteria for Likely Significance 

The economics literature on non-use valuation provides some guidance on situati_ons in which 
non-use values are likely to be significant. We use this literature to structure a qualitative 
assessment of the likely significance of non-use benefits. due to the installation .of alternative 
technologies' at NAPS. 

In his ·text on measuring environmental and resource values, Freeman (2003) reviews the 
literature on non-use values, considering the situations in which non-use values- are likely to be 
important: · 

Another important question is, when are non-use values likely to be imp_ortant? 
The long literature on non-use values emphasizes the uniquen_ess or specialness 
of the resource in question and the irreversibility of loss or injury. For example, 
economists have suggested that there are important non-use values in preserving 
the Grand Canyon in its natural state and in preventing the global or local extinction 
of species and the destruction of unique ecological communities. In contrast, 
resources such as ordinary streams and lakes or a subpopulation of a widely 
dispersed wildlife species are not likely to generate significant non-use values 
because of the availability of close substitutes. Moreover,.the literature does not 
suggest that non-use values are likely to be .important where recovery from an 
injury is quick and complete, _either through natural processes or restoratio~ 
(Freema·n 2003, pp. 156-157, emphasis added). 

, ' 

Thus, Freeman's (2003) review of this literature suggests two operative ciiteria for evaluating 
whether non-use value fQr fish protection is likely to_ be ,important_: 

1. The resource effect is unique, in contrast to effects on a widely dispersed wildlife species; 
and 

2: th~ loss would be irreversible or subject to a long rec9very ~riod. 

Freeman (2003) recognizes that there is no genera-lly accepted method of determining ~hether a 
_ resource is sufficiently unique or a resource change is of sufficient duration to generate important 
non-use values (p. 157). But he suggests that unless the two criteria mentioned above ~re met, 
non-use values are unlikely to b'e important. Freeman (2003) also notes that stated preference 
methods should be used cautiously, as it is extremely- difficult to perform such studies well (p._ 

. 183) .. 
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3.6.5.5 lmplicatlons for Potenti~I Significance of Non-use Benefits at NAPS 

The Freeman criteria described above are used to evaluate the potential significance of non-use 
benefits from the installation of the alternative technologies at NAPS. We consider the two factors 
(uniqueness and irreversibility) in terms of the changes in threatened and endangered (T&E) 
species and other species. 

Threatened and Endangered Species 

Normandeau provides a discussion of potential T&E species at NAPS ·(see Section 3.5.1 ). 
Normandeau did not identify any fish species relevant to the NAPS geographic region that have 
been ident!fied at the federal and/or Virginia state level as T&E or of special concern. 

The only aquatic organisms listed under the protection of the federal Endangered Species Act 
(ESA) or analogous state laws that.could potentially occur in NAPS are two invertebrates: the 
federally and state endangered Dwarf Wedgemussel (Alasmodonta heterodon) and state 
threatened Gr~en Floater (Lasmigona subviridis). However, based on the 1972,.1972, 1991, 2004-
2005, and 2008 mussel surveys described in the information addressing §122.21(r)(4)(vi), these 
species we_re not identified as occurring withiri the NAPS action area. USFWS supported this 
determination, stating: "there are no federal or state-listed species that potentially occur within the 
action area, therefore were [there] will be no further discussion· on species descriptions or 
potential impacts to listed-species" (USFWS 2005). 

Subsequent to addressing §122.21(r)(4)(vi), yellow lance (Elliptio /anceo/ata) became listed as a 
. threatened mussel under the Endangered Species Act on April 2, 2018. As discussed in Section 

3.5.1, we conclude that entrainment at NAPS is unlikely to cause direct and/or indirect impats to 
yellow lance. 

Thus, the biological information provided by Norman_deau· (see Section 3.5.1) indicates that th~ 
installation of entrainment technology alternatives at NAPS would not lead to protection of a_ 
unique resource, based upon impacts on T&E species. If there were no such effects, there w.ould 
be no effect on long-term sustainability of _T&E _species. Thus, by Freeman's (2003) criteria, non
use benefits of NAPS Entrainment Technology Alternatives would not likely be significant as . ' 

judged by impacts on T&E species. 

· Other Species 

Normandeau also assessed the potential effects of NAPS entrainment qn the viability of other 
species (i.e., those. other than T&E) and.we rely upon these assessments (See Section 3.5.2). 
Normandeau reports. two types of historical information: (a) population stock· density for 
largemouth bass at NAPS over time; and (b) standardized catch per unit effort ("CPUE") for fishery 
fish .and forage fish based on gillnet sampling performed by VDGIF. Based on review of this 
information, Normandeau concludes that "there· is rio evidence that ope.ration of NAPS, and 

-' specifically entrainment, has resulted in long-lasting or irreversible effects on populations 
susceptible to entrainment on Lake Anna; therefore, entrainment reduction technologies would 
have little to no significance to preventing irreversible harm to those species" (Section 3.5.2). 

In addition, Normandeau developed estimates of the gross largemouth bass entrainment mortality 
under each CWIS alternative in co'rT')parison to the estimated total Lake Anna largemouth bass 
pop1:1lation ·(178,000 fish). As Table 3-51 shows, the total baseline CWIS ·entrainment mortality is 
small as a percentage of the total fishery_ P,Opulation (0.8%). Tabl~ 3-52 provides information on . I 
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the potential reductions in fishing mortality for largemouth bass due to the two NAPS Entrainment 
Technology AltematiVes in comparison to the total estimate~ largemouth bass fishery population. 

-The reduced deaths were 264 fish for seasonal flow reductions and 1,03.7 for the 2 mm fine-mesh 
screens;· relative to the average population of 178,000 largemouth bass, these values represent 

· only about 0.1 % and 0.6%, respectively. These small percentages provide further evidence the 
entrainment technologies would not have any noticeable effect on the NAPS recreational fishery, 
and thus that non-use benefits from the entrainment technologies are not likely to be significant. 

Table 3-51. Gross· Largemouth Bass Entrainment Mortality as Percentage of Lake Anna 
Largemouth Bass Population 

LMB Mortality · Lake Anna Mortality/ 
Seecies from Entrainment LMB Poeulation Poeulation {%} 
Baseline CWIS 1,346 178,000 0.8% 
Seasonal Flow Reductions 1,082 178,000 0.6% 
2 mm Fine-Mesh Screens 309 178!000 0.2% 
Note: Values include both direct and indirect entrainment mortality. "LMB" is an abbreviation for 

Largemouth Bass. · 
Source: Section 3.5.2 

Table 3-52. Largemouth Bass Entrainment Mortality Benefits as Percentage of Lake Anna 
Largemouth ~ss Population 

LMB Mortality Lake Anna Mortality/ 
Seecies from Entrainment LMB Poenlation Poeulation {%} 

: Seasonal Flow Reductions 264 178,000 0.1% 
2 mm Fine-Mesh Screens 1!037 178;000 0.6%· 
Note: All values are relative to the baseline CWIS entrainment mortality. Values include both direct and 

- indirect entrainment mortality. "LMB" is an abbreviation for Largemouth Bass. - · 
Source: Section 3.5.2 

These results anq conclusions indicate that the benefits of entrainment technology alternatives at · 
NAPS would not constitute a "uniqueD resource, as describ~ by Freeman (2003), based upon 
the criteria of impacts on non-T&E species. Instead, the potential gains would be to a 
"subpopulation of a widely dispersed wildlife species," which Freeman notes would not be· likely 
to generate significant non-use values. Moreover, if impacts would cease at the point at which 
NAPS would discontinue operation, then any adverse effects of NAPS would _be reversib!e. 

In ·summary, the· biological benefits at NAP.S wouid not constitute unique resowces and, indeed, 
would not prevent irreversible damage. Thus, by Freeman's (2003) criteria, non-use benefits of 
alternative technologies at NAPS would not likely be significant as judged by impacts on non-T&E 
species. 

· Appropriateness of Developing a Stated Preference Study to Monetize Non-Use Benefits 

In principle, a well-designed stated preference study could be used to measure the potential non
use benefits associated with reduced entrainment at NAPS. As noted in EPA (2014b) Guidelines, 
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however, obtaining reliable results from a stated preference study is very difficult. Indeed, we are 
not aware of any instance in which non-use benefits have been estimated for changes in 
entrainment in the context of a site-specific 316(b) benefits valuation study. 

Accounting for the substantial costs and difficulty of developing a site-specific assessment of non
use benefits, as well as the conclusion that non-use benefits are not likely to be significant in this 
situation, we conclude that it is not appropriate to develop a stated preference study to assess 
non-use benefits from NAPS Entrainment Technology Alternatives. This conclusion is consistent 
with EPA Guidelines (2014b, e.g., See C.7). 

3.6.5.6 Conclusions Regarding Non-Use Benefits from NAPS Entrainment Technology 
Alternatives 

Based upon the available relevant biological information, the absence of an existing study of non
use values directly related to entrainment at NAPS, the absence of a study that could be used 
appropriately as the basis for benefit transfer, and the overall cost and difficulty of developing an 
independent study of non-use benefits, we conclude that It is appropriate to provide a non
monetary evaluation of potential non-use benefits from NAPS Entrainment Technology 
Alternatives. Based on the economic criteria outlined above and the biological information and 
conclusions related to T&E species and non-T&E species provided above, we conclude that the 
non-use benefits are not likely to be significant. 

3.6.6 Total Monetized Benefits 

Table 3-53 provides net present values of the benefits of each alternative over the study period 
as of January 1, 2020, using annual discount rates of 3 percent and 7 percent. Values are 
presented in 2018 dollars. As Table 3-53 reports, the net present value of recreatior:ial benefits 
for the seasonal flow reductions are about $269,000 using a 3 percent discount rate and $186,000 
using a 7 percent discount rate. The equivalent net present values of recreational benefits for 2 
mm fine-mesh screens are about $960,000 using a 3 percent discount rate and $605,000 using 
a 7 percent discount rate. 

Table 3-53. Net Present Value of Total Monetized Social Benefit, 2020 - 2043 (2018$) 

Discount Rate 
Technology 3% 7% 

Seasonal Flow Reductions $268,560 $186,261 
Fine Mesh Screens $960,460 $604,933 
Note: All dollar values are in 2018 dollars. Present values are calculated as of January 1, 2020 for 

benefits accrued from 2020 to 2043. Benefits are assumed to accrue monthly, at the start of each 
month. 

Source: NERA calculations as explained in text 

3. 7 Prior Mitigation Efforts 

Creation of artificial reefs and several stocking programs were mitigation efforts to enhance the 
recreational fishery in Lake Anna that were made prior to October 14, 2014, and were described 
in response to §122.21 (r)(4) and §122.21 (r)(5). 
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Artificial structures placed in Lake Anna would be expected to provide two principal fishery 
benefits: ( 1) attract fish and thereby increase catch rates or angling success, and (2) increase 
production (recruitment) to the fishery by providing relief from predation pressure and potentially 
improved foraging success. The contribution of nearby artificial reefs to productivity of game fish 
in Lake Anna are reflected in the entrainment abundance data, and the incremental entrainment 
reduction from the NAPS Entrainment Technology Alternatives associated with artificial reefs are 
already included in this assessment of indirect and direct fisheries benefits. While many species 
found in Lake Anna may have origins from stocking during the 1970s, the stocking of hatchery
reared Striped Bass and saugeye (Sauger x Walleye hybrid) have enhanced recreational fishing. 
Surveys conducted by VDGIF indicate the abundance and size structure of stocked Striped Bass 
support a strong recreational fishery and local marina sponsored fishing tournaments (Odenkirk 
2016). 

The potential direct benefits to saugeye and Striped Bass due to entrainment reduction 
technologies were not quantified In this assessment because (1) saugeye and Striped Bass were 
not entrained, (2) saugeye and Striped Bass are not a self-sustaining population in Lake Anna 
because the hatchery-reared juveniles are sterile and are not able to reproduce, and (3) indirect 
forage benefit to saugeye and Striped Bass would be equal to the benefit to Largemouth Bass 
given the equal monetary value assigned to these two game species by EPA. While an increase 
in forage species from entrainment reduction would not contribute to increased reproductive 
success of these stocked sterile species, improved growth that may result was accounted for in 
this evaluation by the trophic transfer to Largemouth Bass. As a result, the potential indirect 
benefits associated with these important game species if these alternatives were implemented to 
reduce entrainment of forage species were quantified. 

3.8 Other Benefits 

For the technology alternatives investigated in this report, no other significant benefits from the 
NAPS Entrainment Technology Alternatives are expected to accrue to the environment and local 
communities, including but not limited to improvements for mammals, birds, and other organisms 
and aquatic habitats. Implementation and operation of fine mesh screens or seasonal flow 
reductions may result in a reduction in entrainment abundance and incremental increase fish 
species but are not likely to result in a biologically meaningful impact to mammals, birds, other 
organisms, and aquatic habitats with exception of potentially increasing available forage for bald 
eagle, osprey, herons, cormorants and other fish-eating birds. While the link between food supply 
and survival and breeding success offish-eating bird populations is well established, EPA (2004) 
concluded that impingement and entrainment by cooling water intake structures have not resulted 
large-scale die offs or reproductive failures and assert any potential impacts would be subtle. 

In summary, and as discussed in Section 3.5.1, we do not expect the relatively small increases in 
fish populations from the NAPS Entrainment Technology Alternatives to lead to any significant 
indirect benefits due to improvements for mammals, birds, and other organisms and aquatic 
habitats. We conclude that omitting any such benefits from the monetized social benefits 
estimates is unlikely to significantly affect the overall results and conclusions of the study. 
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3.9 Summary 

This section has presented estimates of the net present values of social benefits due to the NAPS 
Entrainment Technology Alternatives consistent with the requirement of Section 122.21(r)(11). 
The dollar benefits are based upon estimates of the potential increased recreational catch due to 
implementation of the technologies, including direct and indirect (forage) gains. Note that there is 
no commercial fishery in Lake Anna and thus the entrainment reduction alternatives at NAPS 
would have no benefits to commercial fishers. Potential non-use benefits due to the NAPS 
Entrainment Technology Alternatives were assessed qualitatively; based on relevant biological 
infonnation, it was concluded that non-use benefits are not likely to be significant at NAPS. 
Similarly, we concluded that other potential indirect market and non-market effects are unlikely to 
be significant (beyond the indirect benefits related to forage fish). 

Table 3-53 provides a summary of the social benefit results. The net present value total monetized 
social benefits for the seasonal flow reductions are about $269,000 using a 3 percent discount 
rate and-$186;000 using a 7 percent discount rate for benefits accrued from 2020 to 2043. The 
equivalent net present values of total monetized social benefits-for 2 mm fine-mesh screens are 
about $960,000 using a 3 percent discount rate and $605,000 using a 7 percent discount rate. 
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4 Non-Water Quality Environmental And Other Impacts Study (40 CFR § 
122.21 (r)(12)) 

4.1 § 122.21 (r)(12) Requirements: 

This section addresses the following §122.21 (r)(12) application requirements for facilities with 
cooling water intake structures. §122.21 (r)(12) of the Final §316(b) Rule requires submittal of a 
Non-Water Quality Environmental and Other Impacts consistent with the following requirements:· 

_ "For an existing facility that withdraws greater than 125 MGD AIF, submit a detailed 
facility-specffic discussion of the changes in non-water quality environmental and 
other impacts attributed to each technology and operational measure considered 
in§ 122.21.(r)(10), including both impacts increased and impacts decreased. The 
study must include the following: 

(i) Estimates of changes to energy consumption; including but not limited to 
auxiliary power consumption and turbine backpressure energy penalty; 

(ii) Estimates of air pollutant emissions and of the human health and 
environmental impacts associated with such emissions; 

(iii) Estimates of changes in noise; 

(iv) A discussion of impacts to safety, including documentation of the 
potential for plumes, icing, and availability of emergency cooling water; 

' ' 

(v) A discussion of facility reliability, including but not limited to facility 
availability, production of steam, impacts to production based on process 
unit heating or cooling, and reliability due to cooling water availability; 

(vi) Significant changes in consumption pf water, including a facility-specific 
comparison of the evaporative losses of both once-through cooling and 
closed- cycle recirculating systems, and documentation of impacts 
attributable to changes in water consumption; and 

(vii) A discussion of all reasonable attempts to mitigate each of these factors." 

4.2 Flow Reductions via Flow Modifications 

. Flow reductions achieved through planned spring refueling outages and seasonal flow 
modifications would combine to reduce flow and proportionally reduce entrainment. 

NAPS's planned spring outages, typically occurrin.9 in mid-March to early April, align with the 
beginning of higher seasonal entrainment.. Reducing t_he amount of cooling water volume 
withdrawn_ during ~utages results in a proportional reduction in impingement .and entrainment. 

Entrainment density is highest from May to July with a peak in July; therefore, entrainment 
reduction may be significant if intake flow can b_e reduced during this time. The percentage of flow 
reduction that is allowable during these months depends upon Lake Anna water temperature and 
the design and operating margin of the condensers at NAPS. Seasonal flow reductions at NAPS 
could be implemented by throttling and/or securing individual CW pumps during portions of the 
peak entrainment season, thus reducing the total volume of water withdrawn from Lake Anna. 
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The resulting reduction in entrainment would be proportional to the reduction in cooling water 
withdrawn. 

The construction-related activities, and operational effects resulting from flow reductions were 
considered to assess the potential for environmental impacts. The impacts to aquatic ecology 
resulting from entrainment and impingement and impacts to water quality from water withdrawals 
and discharges are not addressed in this section, however, this discussion does address the 
impacts of water consumption. 

4.2.1 Construction-related Impacts 

Refueling outages already occur at NAPS, so this TOM is already implemented and no additional 
construction or modification is required. Refueling outages for each unit occur in the spring once 
every three years. · · 

The implementation of seasonal flow reductions by taking individual CW pumps offline can be 
achieved with no new construction or modifications. Individual CW pumps could be removed from 

. service during portions of the entrainment season in the same way that pumps are currently 
secured for routine maintenance. 

Because flow reductions require no new construction or modification, the implementation of these 
technologies would not result in construction-related impacts. Therefore, their implementation 
would not result in construction-related air or noise impacts, loss of terrestrial habitat, or impacts 
to historic sites. 

4.2.2 Operational-related Impacts 

Since spring refueling outages at NAPS already align with higher entrainment times and no 
changes to the planned refueling outages are being proposed, there are no operational impacts 
associated with the planned spring outages. 

However, 'the implementation of seasonal flow reductions by removing and/or throttling pumps 
during the months of May and June has the potential for incremental environmental impacts. 
While implementation of seasonal flow reductions w9uld not result in air emissions, water 
consumption, or visual impacts, flow reductions would reduce generating· capacity. Details are 
discussed in the following sections. 

4.2.2.1 Air. Quality. and Atmospheric Im pacts 

Securing and throttling electrical pumps during May and June would nominally reduce parasitic 
power demand and reduced run time could also reduce maintenance frequency. Nominal 
reduction in .electricity demand and maintenance would likewise reduce any associated air 
emissions during the times of year the pumps were offline or throttled. Therefore, no negative 
impacts to air quality are anticipated, and implementation of this technology is not expected to 
pose a regulatory concern. 

4.2.2.2 Noise 

The practice of achieving flow reductions by securing and/or throttling CW pumps durir:1g the 
months of May and June would serve to reduce the existing level of noise at the intake during 
those monfhs. Because ·no additional equipment or modifications are required for the 
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implementation of this technology, the potential net impact to the existing noise level as a result 
of implementing the seasonal flow reductions.technology would be a slight decrease during those 
months. The noise impact from operation of the plant as a whole with the exception of boiler 
blowdown was characterized as not perceptible to offsite receptors (Reference 4.4.1 ). The slight 
reduction in noise levels for these two months would not change that assessment. 

4.2.2.3 Water Consumption and Wastewater Discharge Impacts 

The current cooling system at NAPS draws water from Lake Anna into th.e intake tunnels and 
discharges heated water into the WHTF via the discharge canal. Generally, the same amount of 
water is withdrawn from and discharged to the lake. 

The implementation of the seasonal flow reductions technology would not alter the existing 
configuration of how NAPS draws water from Lake Anna and discharges it back to the lake via 
the discharge canal. Instead, the seasonal flow reductions technology would only serve to reduce 
the amount of water that is withdrawn and passed through the existing cooling system. Since the 
existing cooling system discharges all of the water that is withdrawn, there are- no water 
consumption impacts associated with the implementation of seasonal flow reductions. 

The flow modifications would not introduce new chemicals or pollutants into the discharge. 
Reduced cooling water flow would result in an incremental increase in the temperature of the 
water discharged to the WHTF in the immediate vicinrty of the station. However, there would also 
be a reduction in total discharge flow, consistent with- the reductfon in cooling water flow. The 
results ~f the PEPSE model runs were evaluated to verify that the thermal discharge limit in the 
station's existing VPDES permit (a British thermal unit (Btu)/hour limit) is not anticipated to be 
exceeded. 

4.2.2.4 Visual Impacts 

Flow reduction technologies would not result in the addition or modification of equipment or 
structures and therefore, would not alter the appearance of NAPS. Operation of these 
technologies would not result in impacts to the Lake Anna viewshed. 

4.2.2.5 Energy Consumption and Net Reduction in Energy Output 

Implementing seasonal flow reductions at NAPS via securing or throttling CW pumps during the 
months of May and June would d~crease generating capacity of the plant. Reduced themial 
efficiency (i.e. operational losses) due to decreased CW flow rates through the condensers would 
result in a reduced gross generating capacity. Although removing CW pumps from service or 
throttling pumps would reduce the total electricity demand and parasitic losses of the plant, the 
operational losses are significantly larger than the reduction in parasitic losses, resulting in a net 
generation loss. 

Various combinations of securing and throttling . pumps were considered for optimizing 
entrainment reduction while minimizing reductions to net power production.- As discussed in 
Section 2.3.3.1, It was determined that an entrainment reduction of approximately 10% could be· 
achieved by throttling three pumps for Unit 1 (81.25% flow operation) and securing one pump for 
Unit 2 (75% flow operation) during the months of May and June. Flow reductions would be 
constrained by condenser operating limits such as backpressure and hot well temperature limits. 
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Typically, flow reductions are most readily achievable in the winter and spring, when water 
temperatures tend to be cooler. Achievable flow reductions and the resulting power generation 
losses will vary with river temperature. Using river temperatures from 2911-2016, the combined 
net reduction in generating capacity for both units is an estimated average of 13. 7 MWe for the 
month of May and 23.6 MWe for the month of June for the combination of throttling three pumps 
at Unit 1 and securing one pump at Unit 2 (Section 2.3.3.1 ). Assuming a utilization factor of 91. 7% 
(average five-year capacity factor from the values presented in the §122.21(r)(8) Operational 
Status report), these operational losses result in a total loss of electricity supplied to the grid of 
9,347 MWhr during May and 15,582 MWhr during June (Section 2.3.3.9). 

Dominion's planning to meet the power demand of its customer base includes the continued 
operation of NAPS at current operating capacity (Reference 4.4.3). Therefore, these operational 
losses would have to be replaced in the electrical supply grid by alternative soutces of power to 
continue to meet power supply demand. Dominion considers a variety of power supply source 
alternatives in its annual planning (Reference 4.4.3). 

4.3 Fine-Mesh Screens 

The construction-related activities, and operational effects and emissions of retrofitting NAPS with 
2 mm fine-mesh screens were considered to assess the potential environmental impacts. The 
impacts to aquatic ecology resulting from entrainment and impingement and impacts to water -
quality are not addressed in this section, however, this discussion· does address the impacts of 
water consumption and discharges. 

Implementation of this TOM, fully described in Section 2.4.2, includes construction of an 
expanded intake structure, relocation of four circulating water (CW) pumps, new CW tunnels to 
connect the new intake structures to the existing CW tunnels, modifications to the existing intake 
structure walls to allow two through-flow traveling screens to provide flow to a single circulating 
water pump, installation of concrete retaining walls directly in front of the existing intake structure, 
and the installation of a fish handling return system (FHRS). 

4.3.1 Construction-related Impacts 

Implementation of the fine-mesh screen tect:mology would involve dredging and 
demolition/construction in the existing intake bay, construction of structures along the shoreline, 
and onshore ground disturbance to install new tunnels to tie into the existing CW tunnels. The 
construction duration is estimated at 15 months. The construction activities would disturb the 
intake bay bottom and require onshore ground disturbance, which has the potential to impact 
terrestrial and aquatic communities and impact water quality. 

Dredging and construction will require a joint permit(s) issued by the United States Army Corps 
of Engineers (USAGE), Virginia -Marine Resources Commission (VMRC), and the Virginia 
Department of Environmental Quality (VDEQ) for dredging, in water construction, and 
shoreline/onshore work. The USAGE would be a CWA Section 404 permit (e.g., Individual Permit 
or under Nationwide Permit) and the VDEQ's Virginia Water'Protection Permit Program serves 
as Virginia's Section 401 certification program for federal CWA Section 404 permits. As part of 
the permit application process, a project description and project plans would be placed on public 
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notice and open to public comment. Consultation with state and federal fish and wildlife agencies 
would likely be required under the USAGE permi_tting process. 

In addition, other environmental pennitting would be required. For instance, any ground 
disturbance of. one or more acres ~equires a construction stonnwater pennit under the VDEQ 
Construction General Pennit Number VAR10, which grants authorization to discharge· under the 
Virginia Stonnwater Management Program and the Virginia Stormwater Management Act. The 
construction stonnwater pennit specifies best management practices (BMPs) to reduce erosion 

caused by stonnwater runoff, thereby mir:iimizing the risk of pollution from soil erosion and 

sediment, and potentially from other pollutants that· the stonnwater may contact,. minimizing 
impacts. to adjacent aquatic habitat. · 

A site plan review would be required by Louisa County to ensure. that the woposed development 
would comply with County Codes and Ordinances. This· process would include a site plan review 
by the County, zoning and building pennits, and a land disturbance pennit. Land disturbance 
permits are required when greater than 10,000 square feet (0.23 acres) of land would be 
disturbed .. In addition, becausf3 the project footprint is within the 100-year .floodplain, Louisa 
County would require approval of the project by the County floodplain administrator. See Section 
2.4.3.fffor additional discussion of required pennits. . 

Much of the C?nstruction activities would be in-water work which provides .little or no opportunity 
to generate fugitive dust. For ground disturbance activities with the potential to generate fugitive 
dust, control measures such as wetting work areas and roads and covering soil piles would be 
i,mplemented to minimize fugitive dust. Some additional vehicle-related air emissions can be 
expe~ed from workforce personal vehicles and project construction vehicles and equipment. 
Also,. there may be some emission · sour~s on temporary offshore platfonns or barges. 
Construction supplies and inshore fine screen intake and piping-related equipment deliveries 
would also contribute to vehicle emissions in the early phases of construction. Using control 
measures, any air quality impacts would be small, localized, and temporary. 

· Construction-related noise impacts would include t_he operation of vehicles, earthmoving. 
equipment, and other equipment such as generators and compressors used in the construction 
of the facility. These noises would be intennittent and last for the duration of construction activities. 
Lake Anna residents may be temporarily impacted by nois~ resulting from con~tructioh. While the 
distance of most residents from the proposed construction areas will help attenuate the noise 
impacts to these sites, there are few barriers to noise -to lakeside residents .between the 
construction site• and these locations. Other sensitive receptors such as persons in schools, 
churches, and parks would be a greater distance' away from the noise and likewise would not be 
impacted by· construction noise. Construction activities would be conducted in compliance with 
any local noise regufation. Wildlife may disperse to adjacent habitats' because of noise associated 
with construction activities. Significant noise impacts are not'anticipated. 

Construction activities would be restricted to previously deyeloped land and open water habitat. 
Therefore, no impacts to upland· terrestrial habitat would result from construction activities. 
Complian-ce with the required federal,, state, and local permits and associated conditions and 
BMPs will minimize impacts to aquatic communities and minimize impacts to surface water quality 
from runoff and construction activities. In addition, the pennitting process would consider the 
potential to impact protected species. Given the absence of protected species in Lake Anna as . ' . 
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indicated by previous surveys, and compliance with permit conditions as well as the temporary 
nature of construction activities, impacts. to ecological communities would be small and impacts 
to protected species are not expected. -

Construction would occur on previously developed land; however, the discovery of unknown 
potentially. hazardous substances or materials is possible. Should potentially hazardous materials 
or substances be identified during construction, appropriate measures for protecting _ the 
environment and workers would be implemented which may include a work stoppage and/or 
remediation activities. 

No impacts to cultural resources are anticipated because construction would occur on previously 
developed land. However, given the nur:nber of historic and cultural .resources located in 
immediate vicinity ofthe NAPS site, inadvertent discovery of cultural sites or artifacts is possible. 
Should such event occur, appropriate measures such as ceasing construction activities in the . 
immediate area and contacting the appropriate agencies (e.g., Virginia State Historic Preservation 
Office) would be implemented. 

4.3.2 Operational-related Impacts 

Once operational, implementation of. fine-ll)esh screens would not result in significant air 
emissions, water consumption, or visual impacts. However, fine-mesh screens would redu_ce net 
electricity output by consuming energy for its op~ration. Details are discussed in. the fol.lowing 
sections. 

4.3.2.1 . Air Quallty and Atmospheric Impacts 

The pumps and motors involved in this TQM are electrical, so the air emissions _associated with 
their operation would be those from power generation and maintenance activities. Existing CW 
pumps and motors are being relocated for use in the new intake structures; therefore, there would 
be no net increase iri emissions due to the operation of those pumps. The air emissions 

.. associated with the operation of the new dual-flow traveling water screen motors and screenwash 
pumps would be incremental to existing emissions. The electrical power source would be NAPS 
which as a nuclear power plant has minimal air emissions and likewise air emissions due to 
periodic -m_aintenance on the pumps and motors would be minimal: These minimal incremental 
additions in air emissions are not anticipated to be noticeable; therefore, no negative impacts to 
air quality are anticipated, and implementation of this technology is not expected to pose a 
regulatory concern. 

4.3.2.2 Noise -

Noise from an intake structure generally consists of sounds created by the motors, the speed· 
reducUon or power transmission units,, ahd various pumps ( circulating water, screenwash, service . 
water). BeGause existing CW pumps and- motors are being relocated for use in the new i~take 

· structures, there would be no net increase in noise due to the operation of these pumps. The 
operation of the new dual-flow traveling water screen motors and screenwash pumps would 
produce noise that would be incremental to existing level of noise at the intake structure. Noise 
would also be generated by th~ operation of the screenwash nozzles, although this noise would 
be contained to within the intake structure (at the surfc:=ice of the traveling water screens) and 
would be somewhat minimized. However, the incremental increase in noise due to the operation 
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of the equipment in the new intake structures is not expected to be of significant concern to the 
surrounding population or environment due to the location of the equipment, which is very near 
to the rest of the plant's buildings and equipment. The noise impact from operation of the plant as 
a whole with the exception of boiler blowdown was characterized as not perceptible to offsite 
receptors (Reference 4.4.1 ). 

4.3.2.3 Water Consumption and Discharge Impacts 

The curre,nt cooling system at NAPS draws cool water from Lake Anna into the .CW system and 
discharges heated water into the WHTF via the discharge canal. Generally, the same amount of 
water is withdrawn and discharged to the lake. 

The retrofitting of NAP.S with fine-mesh traveling· water screens would not alter the existing 
configuration of how NAPS draws water from Lake Anna and discharges to the WHTF or increase 
the capacity of the station to withdraw water from Lake Anna. Instead, implementation of fine
mesh screens would only serve to expand the footprint of the intake structure through which 
cooling water is withdrawn. Since the cooling system and the new FHRS discharge all of the water 
that is withdrawn, there are no ~ater consumption impacts associated with the implementation of 
fine-mesh screens. 

All discharges would be returned to Lake Anna, either in the vicinity of the station and existing 
CWIS or downstream of the station via the WHTF. Discharge flow from the screenwash sprays 
would either fall into the screenwell, upstream of the CW pumps, or be returned to Lake Anna via 
the FHRS. Discharge from the cooling system would flow through the discharge canal to the 
WHTF. 

No change to thennal discharge to the WHTF is anticipated because the configuration of the 
intake and discharge system will not be fundamentally different from current operations. 

4.3.2.4 Visual Impacts 

As described in Section 2.4:2.2, each of the new intake structures would be 109 feet long and 
approximately as tall as the existing intake structure. The new intake structures would be 
constructed alongside of the existing intake structure on the shoreline. The new intake structures 
would be surrounded by Dominion property, and would be somewhat concealed from view from 
across the lake by a peninsula housing the main parking lot for the station. Therefore, retrofitting 
NAPS with fine-mesh screens would not create significant visual impacts for the surrounding 
areas. The final detailed design would minimize any visual impacts, to the extent practical. 

4.3.2.5 Impacts on Availability of Emergency Cooling Water 
' , ' -

Emergency. cooling water must be available i!l the event of an emergency or accident for proper 
plant cooling, avoiding unplanned radiological emissions and their subsequent environmental 
impacts. NAPS's service·water reservoir is the primary source for emergency cooling water. 
Sufficient service water is available in the Service Water Reservoir a minimum of 30 days 
operation without makeup. Makeup water would be available from the North Anna Reservoir via 
the auxiliary service water pun:,ps. (Reference 4.4.2, Section 9.2) Implementation of fine-mesh 
screens would not alter this em~rgency cooling water configuration and therefore would not 
impact the availability of emergency cooling water. 
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4.3.2.6 Energy Consumption and Net Reduction in Energy Output 

Retrofitting NAPS with fine-mesh screens would decrease net generating capacity of the station 
due to parasitic losses resulting from the operation of the new dual-flow traveling water screens, 
screenwash pumps, and trash rake system. Parasitic losses are defined as power consumption 
necessary to operate the plant, which therefore reduce the net generating capacity of the plant. 
As discussed in Section 2.4.3.10, an additional 316 kW of parasitic losses is estimated as a result 
of new equipment required to operate the new fine-mesh screens. Assuming a utilization factor 
'Of 91.7%, the parasitic losses would result in 2,538 MWhr of losses annually. Dominion's planning 
to meet the power demand of its customer base includes the continued operation of NAPS at 
current operating capacity (Reference 4.4.3). Therefore, these opera_tional losses would have to 
be replaced in the electrical supply grid by alternative sources of power to continue to meet power 
supply demand. Dominion considers a variety of power supply source alternatives in its annual 
planning. (Reference 4.4.3). 

4.4 References 

4.4.1. Generic Environmental Impact Statement for License Renewal of Nuclear Plant 
Supplement 7 regarding North Anna Power Station, Units 1 and 2. NUREG-1437, 
Supplement 7. November 2002. 

4.4.2 . North Anna Power Station Updated Final Safety Analysis Report, Revision 53.03 

4.4.3 Virginia Electric and Power Company's Report of Its Integrated Resource Plan, May 1, 
2018 
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Commonwealth of Virginia 

VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY 

Matthew J Stnckler 
SecretaryofNatura!Resources 

Mr. Ken Roller 
Manager, Environmental 

P 0. Box 1105, Richmond, Virginia 23218 
(800) 592-5482 

www.deg.vircinia.gov 

September 16, 2020 

Dominion Energy Environmental Services 
120 Tredegar Street 
Richmond, VA 23219 

DaVJd K Paylor 
Director 

(804) 698-4000 

RE: North Anna Power Station, Operating License Renewal Response to request regarding Section 401 
Certification 

Dear Mr. Roller: 

Thank you for contacting us regarding the relicensing of the North Anna Power Station and requesting 
correspondence regarding Clean Water Act §401 certification. The Virginia Department of Environmental 
Quality (DEQ) has reviewed your request. 

The State Corporation Commission (SCC) granted a license to Virginia Electric and Power Company in 
1969 to construct the Lake Anna Dam for the purpose of impounding the waters of the North Anna River. 
That license also required a minimum instantaneous water release of 40 cubic feet per second ( cfs) from 
the lake at the Lake Anna dam. The same release rate was required in a February 11, 1972, 21b Certificate 
and an August 29, 1973, 401 Certificate both issued by the State Water Control Board. In 2000, the 
Virginia General Assembly amended the State Water Control Law to require the maintenance of the lake 
level to protect both upstream (lake) and downstream beneficial uses. With the issuance of the VPDES 
permit in 2001 that incorporated new release schedules developed as a result of the Lake Level 
Contingency Plan legislation, both the previous 21b and 401 certificate were revoked. The new release 
schedules have been maintained with each reissuance of the VPDES permit and are in the current VPDES 
permit. 

VWP permit 10-2001, issued on April 9, 2012, incorporated the Lake Level Contingency Plan release 
schedule from the facility's VPDES permit based upon existing Units 1 and 2, along with necessary 



Mr. Ken Roller 
September 16, 2020 
Page 2 of2 

modifications and additions to account for the water withdrawal associated with the proposed Unit 3. As a 
result of the issuance of the Part III VWP permit (10-2001), two active permits are in place with Lake 
Level Contingency Plan requirements. In accordance with Part I.A.I of the VWP permit (10-2001), "The 
VPDES permit shall govern releases from the Lake Anna Dam until such time as the permittee has 
notified DEQ of its intent to implement a permanent increase of three inches in the normal target pool 
elevation of Lake Anna to support Unit 3 and implements the increase, as provided in Part I.I. I". As of 
the date of this letter, Dominion has not notified DEQ of its intent to implement a permanent increase of 
three inches. Therefore, the Lake Level Contingency Plan requirements found within the 2014 VPDES 
reissuance continue to govern flow releases from the Lake Anna Dam. 

Pursuant to§ 62.1-44.15:20 D. of the Code of Virginia, "[i]ssuance of a Virginia Water Protection Permit 
shall constitute the certification required under § 401 of the Clean Water Act'' except for certain natural 
gas transmission pipeline projects. Therefore, the VWP permit issued to North Anna Power Station, VWP 
permit 10-2001, which includes the incorporated Lake Level Contingency Plan release schedule from the 
facility's VPDES permit based upon existing Units 1 and 2, along with necessary modifications and 
additions to account for the water withdrawal associated with the proposed Unit 3, is the commonwealth's 
§ 401 Certification for the North Anna Power Station. If you have any questions please contact me at 804-
698-4099 or Scott Kudlas at 804-698-4456. 

Cc: Jeffery Steers, DEQ 
Melanie Davenport, DEQ 
Tom Faha, DEQ 
Scott Kudlas, DEQ 
DWR 

Sincerely, 

Jutta Schneider, Director 
Water Planning Division 
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LETTER FROM C. FORBES TOD. HEACOCK, DATED JULY 1, 2002, 
RE: PERMIT JO OPERATE AUXILIARY BOILERS 

AND EMERGENCY GENERATORS 

Virginia Electric and Power Company 
(Dominion Energy Virginia) 

North Anna Power Station Units 1 and 2 



COMMONWEALTH of VIRGINIA 

W. Tayloe Murphy, Jr. 
Secretary ofNatural Resources 

Mr. D. A. Heacock 
Site Vice President 

DEPARTMENT OF ENVIRON}.(ENTAL QUALITY 
806 Westwood Office Park 

Fredericksburg, Virginia 22401 

(540) 899-4600 Fax (540) 899-4647 
www.deq.state.va. us 

July 1, 2002 

North Anna Nuclear Power Station 
Virginia Electric and Power Company 
5000 Dominion Boulevard 
Glen Allen, Virginia 23060 

Dear Mr. Heacock: 

FS0-278-02 

Robert G. Burnley 
Director 

Gregory L Clayton 
Regional Director 

Attached is a permit to operate two auxiliary boilers and five emergency generators in 
accordance with the provisions of the Commonwealth of Virginia State Air Pollution Control 
Board's (Board's) Regulations for the Control and Abatement of Air Pollution. The attached 
permit supersedes your permits dated May 18, 1983, June 18, 1998, and October 20, 1993, as 
amended August 1, 1994, and November 30, 1998. 

This permit contains legally enforceable conditions. Failure to comply may result in a 
Notice of Violation and civil penalty. Please read all permit conditions carefully. 

In the course of evaluating the application to operate two auxiliary boilers and five 
emergency generators and arriving at a final decision to approve the project, the Department of 
Environmental Quality (DEQ) deemed the application complete on April 16, 2002. Written 
public comments were solicited by placing a newspaper advertisement in the The Central 
Virginian on May 23, 2002. The required comment period, provided by 9 V AC 5-80-1020 A 
expired on June 24, 2002. 

This approval to operate two auxiliary boilers and five emergency generators shall not 
relieve Virginia Electric and Power Company of the responsibility to comply with all other local, 
state, and federal permit requirements. 

The Board's Regulations as contained in Title 9 of the Virginia Administrative Code 5-
170-200 provides that you may request a formal hearing from this case decision by filing a 
petition with the Board within thirty days after this case decision notice was mailed or delivered 
to you. 9 V AC 5-170-180 provides that you may request direct consideration of the decision by 



Mr. D. A. Heacock 
July 1, 2002 

Page2 

the Board if the Director of the DEQ made the decision. Please consult the relevant regulations 
for additional requirements for such requests. 

As provided by Rule 2A:2 of the Supreme Court of Virginia, you have thirty days from 
the date of service of this decision (the date you actually received this decision or the date on 
which it was mailed to you, whichever occurred first), within which to initiate an appeal of this 
decision by filing a Notice of Appeal with: 

Robert G. Burnley, Director 
Department of Environmental Quality 
P. 0. Box 10009 
Richmond, VA 23240-0009 

In the event that this decision is served on you by mail, three days are added to the period 
in which to file an appeal. Please refer to Part Two A of the Rules of the Supreme Court of 
Virginia for information on the required content of the Notice of Appeal and for additional 
requirements governing appeals from decisions of administrative agencies. 

If you have any questions concerning this permit or any other air pollution issue please 
feel free to contact the regional office at (703) 583-3847 or Mr. Dahlgren Vaughan at (540) 899-
4508. 

CDF/fHD/ ADV /02103SOP 

Attachments: State Operating Permit 

Charles D. Forbes 
Regional Permit Manager 

Cc: Director, OAPP ( electronic file submission) 
Manager, Data Analysis (electronic file submission) 
Chief, Air Enforcement Branch (3AP12). U. S. EPA, Region III 



W. Tay\oe Murphy, Jr. 
Secretary of Natural Reaources 

COMMONWEALTH of VIRGINIA 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

806 Westwood Office Parle 
Fredericksburg, Virginia 22401 

(540) 899-4600 Fax (540) 899-4647 
www.deq.statc.va. us 

STATIONARY SOURCE PERMIT TO OPERATE 

FS0-103-02 

Robert G. Burnley 
Director 

Gregory L Clayton 
Regional Director 

This permit supersedes your permits dated May 18, 1983; June 18, 1998; and October 20, 1993, 
as amended August 1, 1994, and November 30, 1998. 

In compliance with the Federal Clean Air Act and the Commonwealth of Virginia Regulations 
for the Control and Abatement of Air Pollution, 

is authorized to operate a 

Virginia Electric and Power Company 
North Anna Power Station 
5000 Dominion Boulevard 
Glen Allen, Virginia 23060 
Registration No.: 40726 
AIRS ID No.: 51-109-0025 

Nuclear Powered Electric Generation Station 

located at 

North end of Route 400, Louisa County, Virginia 

in accordance with the Conditions of this permit. 

Approved on .:,.\ \ \ 0 ;l 

n Robert G. Burnley 
tr'° Director, Department of Environmental Quality 

Permit consists of 8 pages. 
Permit Conditions 1 to 24. 
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PERMIT CONDIDONS - the regulatory reference or authority for each condition is listed in 
parentheses ( ) after each condition. 

APPLICATION 

I. Except as specified in this permit, the permitted facility is to be operated as represented in the 
permit application dated February 13, 2002, including amendment information dated March 
7, 2002, and as represented in the permit application dated August 30, 1993, as amended 
May 2, 1994, and September 28, 1998. Any changes in the permit application specifications 
or any existing facilities which alter the impact of the facility on air quality may require a 
permit Failure to obtain such a permit prior to construction may result in enforcement 
action. 
(9 VAC 5-80-830 and 9 V AC 5-80-1 OD) 

PROCESS REQUIREMENTS 

2. Equipment List - Equipment to be operated at this facility consists of: 

- Two Riley auxiliary boilers (Emission Units ES-I and ES-2), rated at 90. 7 million 
Btu/hour each; 

- One Caterpillar 3600 Series Blackout diesel engine/generator (Emission Unit ES-3) 
rated at 36.6 million Btu/hour; 

- Four Fairbanks Morse, Inc. emergency diesel engines/generators (Emission Units ES-
4 through ES-7), rated at 35.1 million BTU/hour each. 

Equipment List - Insignificant equipment to be operated at this facility consists of: 

- Security emergency generator (Emission Unit ES-8) rated at 235 HP; 
- Diesel generator for dam (Emission Unit ES-9) rated at 235 HP; 
- Fire pump emergency diesel generator (Emission Unit ES-I 0) rated at 360 HP; 
- Fire pump emergency diesel generator (Emission Unit ES-11) rated at 360 HP; 
- Spent fuel storage emergency generator (Emission Unit ES-12) rated at 81 Kw or 136 

Hp. 

3. Monitoring Devices -The boilers and generator engines shall be equipped as follows: 

- Two Riley auxiliary boilers (Emission Units ES-1 and ES-2), shall be equipped to 
measure the total hours of engine operation on a monthly basis. 

- One Caterpillar 3600 Series Blackout diesel engine/generator (Emission Unit ES-3) 
shall be equipped to measure the total homs of engine operation on a monthly basis. 
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- Four Fairbanks Morse, Inc. emergency diesel engines/generators (Emission Units ES-
4 through ES-7) shall be equipped to measure the total hours of engine operation on a 
monthly basis. 

Each monitoring device shall be installed, maintained, calibrated and operated in accordance 
with approved procedures which shall include, as a minimum, the manufacturer's written 
requirements or recommendations. Each monitoring device shall be provided with adequate 
access for inspection and shall be operational when the boiler or engine is operating. 
(9 V AC 5-80-850) 

4. Monitoring Device Observation - The devices used to determine 1) the boiler (Emission 
Units ES-1 and ES-2) hours of operation, 2) the blackout diesel engine/generator (Emission 
Unit ES-3) hours of operation, and 3) the four emergency diesel engines/generators 
(Emission Unit ES-4 through ES-7) hours of operation shall be observed and the 
measurement shall be recorded by the permittee at the conclusion of each month. The 
recorded data shall be maintained on site for a. minimum of five years. 
(9 V AC 5-80-850) 

OPERATING/EMISSION LIMITATIONS 

' 5. Operating Hoon - The two auxiliary boilers (Emission Units ES-1 and ES-2), combined, 
shall not operate more than 500 hours per year, calculated monthly as the sum of each 
consecutive 12 month period. 
(9 V AC 5-80-850) 

6. Operating Ho11D -The blackout diesel engine/generator (Emission Units ES-3) shall not 
operate more than 500 hours per year, calculated monthly as the sum of each consecutive 12 
month period. 
(9 VAC 5-80-10 H) 

7. Operating Hoon -The four emergency diesel engines/generators (Emission Units ES-4 
through ES-7), combined, shall not operate more than 1000 hours per year, calculated 
monthly as the sum of each consecutive 12 month period. 
(9 V AC 5-80-850) 

8. Fuel - The approved fuel for the two auxiliary boilers (Emission Units ES-1 and ES-2) and 
the four emergency diesel engines/generators (Emission Units ES-4 through ES-7) is Number 
2 distillate oil, also known as diesel fuel oil. The approved fuel for the blackout diesel 
engine/generator (Emission Unit ES-3) is Number 2 distillate oil, also known as diesel fuel 
oil. A change in the fuel may require a pennit to modify and operate. 
(9 V AC 5-80-850 and 9 V AC 5-80-10) 

9. Fuel - The distillate oil shall meet the specifications of ASTM D396 for numbers 1 or 2 fuel 
oil. The maximum sulfur content of the distillate oil fuel burned by the auxiliary boilers 
(Emission Units ES-1 and ES-2) and the four emergency diesel engines/generators (Emission 
Units ES-4 through ES-7) shall be no more than 02 percent per shipment. The maximum 
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sulfur content of the distillate oil fuel bmned by the blackout diesel engine/generator 
(Emission Unit ES-3) shall be no more than 0.5 percent per shipment. 
(9 V AC 5-80-850 and 9 V AC 5-80-10) 

10. Fuel Certification - The pennittee shall obtain a certification from the fuel supplier with 
each shipment of distillate oil :Each fuel supplier certification shall include the following: 

a The name of the fuel supplier; 

b. The date on which the distillate oil was received; 

c. A statement that the distillate oil complies with the American Society for Testing and 
Materials specifications for numbers 1 or 2 fuel oil; 

cl The volmne of oil delivered in the shipment; and 

e. The sulfur content of the distillate oil. 

(9 V AC 5-80-850 and 9 V AC 5-50-260) 

11. Emission Limits - Emissions from the operation of two auxiliary boilers (Emission Units 
ES-1 and ES-2) shall not exceed the limits specified below: 

Sulfur Dioxide 

Nitrogen Oxides 
(asNOi) 

Per Boiler 
18.4 lbs/hr/boiler 
0.203 lbs/MMBtu/boiler 

13.0 lbs/hr/boiler 
0.143 lbs/MMBtu/boiler 

Two Boiler Total 
4.6tons/yr 

3.2 tons/yr 

Exceedance of the operating limits shall be considered credtble evidence of the exceedance 
of emission limits. 
(9 V AC 5-80-850) 

12. Emission Limits - Emissions from the operation of the blackout diesel engine/generator 
(Emission Unit ES-3) shall not exceed the limits specified below: 

PM-10 

Sulfur Dioxide 

Nitrogen Oxides 
(as NOi) 

Carbon Monoxide 

1.8 lbs/hr 

18.5 lbs/hr 

157 .2 lbs/hr 

29.9 lbs/hr 

1.0 tons/yr 

4.6 tons/yr 

39.3 tons/yr 

10.4 tons/yr 



Volatile Organic 
Compounds 

(9 V AC 5-50-260) 

6.7 lbs/hr 
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1.7 tons/yr 

13. Emission Limits - Emissions from the operation of four emergency diesel 
engines/generators (Emission Units ES-4 through ES-7) shall not exceed the limits specified 
below: 

Nitrogen Oxides 
(as NOi) 

Per Engine Four Engine Total 
56.2 tons/yr 112.4 lbs/hr/engine 

3.2 lbs!MMBtu/engine 

Exceedance of the operating limits shall be considered credible evidence of the exceedance 
of emission limits. 
(9 V AC 5-80-850) 

14. Visible Emission Limit - VisI'ble emissions from each boiler and each of four emergency 
engine/generators (Emission Units ES-1, ES-2, and ES-4 through ES-7) shall not exceed 20 
percent opacity except during one six-minute period in any one hour in which visible 
emissions shall not exceed 30 percent opacity as determined by the EPA Method 9 (reference 
40 CFR 60, Appendix A). Visible emissions from the blackout emergency engine/generator 
(Emission Unit ES-3) shall not exceed 20 percent opacity except during one six-minute 
period in any one hour in which vi.stole emissions shall not exceed 30 percent opacity as 
determined by the EPA Method 9 (reference 40 CFR 60, Appendix A). This condition 
applies at all times except during startup, shutdown, and malfunction. 
(9 V AC 5-80-850 and 9 V AC 5-50-80) 

RECORDS 

15. On Site Records - The permittee shall maintain records of emission data and operating 
parameters as necessary to demonstrate compliance with this permit. The content and format 
of such records shall be arranged with the DEQ, Fredericksburg Office. These records shall 
include, but are not limited to: 

a Total annual hours of operation of the two auxiliary boilers (Emission Units ES-1 and 
ES-2), calculated monthly as the sum of each consecutive 12 month period. 

b. Total annual hours of operation of the blackout diesel engine/generator (Emission Unit 
ES-3), calculated monthly as the sum of each consecutive 12 month period. 

c. Total annual hours of operation of the four emergency diesel engines/generators 
(Emission Units ES-4 through ES-7), calculated monthly as the sum of each consecutive 
12 month period. 



d. All fuel supplier certifications. 

e. Scheduled and unscheduled maintenance. 
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f. Results of all stack tests, visible emission evaluations and performance evaluations. 

These records shall be available for inspection by the DEQ and shall be cmrent for the most 
recent five years. 
(9 V AC 5-80-900) 

16. Testing/Monitoring Ports - The permitted facility shall be constructed so as to allow for 
emissions testing upon reasonable notice at any time, using appropriate methods. Test ports 
shall be provided when requested in accordance with the applicable performance 
specification (reference 40 CFR Part 60, Appendix B). 
(9 V AC 5-80-930) 

GENERAL CONDITIONS 

17. Right of Entry - The permittee shall allow authorized local, state, and federal 
representatives, upon the presentation of credentials: 

a. To enter upon the permittee's premises on which the facility is located or in which any 
records are required to be kept under the terms and conditions of this permit; 

b. To have access to and copy at reasonable times any records required to be kept under the 
terms and conditions of this permit or the State Air Pollution Control Board's 
Regulations; 

c. To inspect at reasonable times any facility, equipment, or process subject to the terms and 
conditions of this permit or the State Air Pollution Control Board's Regulations; and 

d. To sample or test at reasonable times. 

For purposes of this conditio~ the time for inspection shall be deemed reasonable during 
regular business hours or whenever the facility is in operation. Nothing contained herein 
shall make an inspection time unreasonable during an emergency. 
(9 VAC 5-170-130) 

18. Notification for Faclllty or Control Equipment Malfunction - The permittee shall furnish 
notification to the DEQ, Fredericksburg Office of malfunctions of the affected facility or 
related air pollution control equipment that may cause excess emissions for more than one 
hour, by facsimile transmissio~ telephone or telegraph. Such notification shall be made as 
soon as practicable but not later than four daytime business hours of the malfunction. The 
perm.ittee shall provide a written statement giving all pertinent facts, including the estimated 
duration of the breakdown, within 14 days of the occurrence. When the condition causing 
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the failure or malfunction has been corrected and the equipment is again in operation, the 
permittee shall notify the DEQ, Fredericksburg Office in writing. 
(9 VAC 5-20-180 C) 

19. Violation of Ambient Air Quality Standard - The permittee shall, upon request of the 
DEQ, reduce the level of operation or shut down a facility, as necessary to avoid violating 
any primary ambient air quality standard and shall not return to normal operation until such 
time as the ambient air quality standard will not be violated. 
(9 VAC 5-20-180 I) 

20. Maintenance/Operating Procedures - The permittee shall take the following measures in 
order to minimiu the duration and frequency of excess emissions: 

a Develop a maintenance schedule and maintain records of all scheduled and non
scheduled maintenance. 

b. Maintain an inventory of spare parts. 

c. Have available written operating procedures for equipment. These procedures shall be 
based on the manufacturer's recommendations, at a minimum. 

d. Train operators in the proper operation of all such equipment and familiarize the 
operators with the written operating procedures. The permittee shall maintain records of 
the training provided including the names of trainees, the date of training and the nature 
of the training. 

Records of maintenance and training shall be maintained on site for a period of five years and 
shall be made available to DEQ personnel upon request. 
(9 V AC 5-50-20 E) 

21. Permit Suspension/Revocation - This permit may be suspended or revoked if the pennittee: 

a Knowingly makes material misstatements in the application for this permit or any 
amendments to it; 

b. Fails to comply with the terms or conditions of this permit; 

c. Fails to comply with any emission standards applicable to the equipment listed in 
Condition 2; 

d. Causes emissions from this facility which result in violations o:t: or interferes with the 
attainment and maintenance of: any ambient air quality standard; 

e. Fails to operate this facility in conformance with any applicable control strategy, 
including any emission standards or emission limitations, in the State Implementation 
Plan in effect on the date that the application for this permit is submitted; 
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f. Fails to comply with the applicable provisions of 9 V AC 5-80-10, and Article 8 and 
Article 9 of 9 VAC 5 Chapter 80. 

(9 VAC 5-80-1010 and 9 VAC 5-80-10 K) 

22. Change of Ownenhip - In the case of a transfer of ownership of a stationary source, the new 
owner shall abide by any current permit is.sued to the previous owner. The new owner shall 
notify the DEQ, Fredericksburg Office of the change of ownership within 30 days of the 
transfer. 
(9 V AC 5-80-940 and 9 V AC 5-80-10 0) 

23. Registration/Update-Annually the permittee will be required to provide information to the 
DEQ or the Board, which will be used to maintain the currency of the stationary source 
emission database. The information requested may include, but is not limited to process and 
production data; changes in control equipment; and operating schedules. Such requests for 
information from the DEQ will either be in writing or by personal contact The availability 
of information submitted to the DEQ or the Board will be governed by applicable provisions 
of the Freedom of Information Act,§§ 2.1-340 through 2.1-348 of the Code of Virginia,§ 
10.1-1314 (addressing information provided to the Board) of the Code of Virginia, and 9 
VAC 5-170-60 of the State Air Pollution Control Board Regulations. Information provided 
to federal officials is subject to appropriate federal law and regulations governing 
confidentiality of such information. 
(9 VAC 5-80-900 and 9 VAC 5-170-160) 

24. Permit Copy - The permittec shall keep a copy of this permit on the premises of the facility 
to which it applies. 
(9 V AC 5-80-860 D and 9 V AC 5-170-160) 



Enclosure 5 
Attachment 2 

Serial No.: 21-004 
Docket Nos.: 50-338/339 

LETTER FROM J. WILKINSON TO J. JENKINS. DATED JUNE 13, 2019, 
RE; AMENDMENT TO STATE OPERATING PERMIT 

Virginia Electric and Power Company 
(Dominion Energy Virginia) 

North Anna Power Station Units 1 and 2 



·COMMONWEALTH of VIRGINIA 
Matthew J. Striclder 

Secretary ofNatuml Ralourccs 

Mr. James Jenkins 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
NORTIIERN.REQIONAL OFFICE 

'13901 Crown Court, Woodbridge, Virginia 22193-1453 
(703) 583-38Q0 

www.deq.virginia.gov 

June 13, 2019 

Director, Nuclear Salety and Licensing 
Virginia Electric and.Power Company 
5000 Dominion Blvd. 
Glen Allen, VA 23060 

David K. Paylor 
Director 

Thomas A Fa4a 
R.egionalDirtctor 

Location: Louisa County 
Registration No.: 40726 

Dear Mr. Jenkins: 

Attached Is a minor amendment to. your State Operating Permit dat.ed· July 1, 2002, to 
operate·dlesel fuel burning ~uJpment at Domil"!iQn's North Anna Power Station ·(Louisa County), 
in accordanqe with t_he provisions of the Virginia State Air Pollution Control Board Regulations ·_ 
for the Control and Abatement of Air Pollution. The purpose of this permit_ amendment is to 
remove the two (2) auxllltuy boilers (Ref. N9. ES-1 ano ES-2) from the state operatiqg permit as 
Dominion-requeste.d in the permit application dated March 21, 2014, and to limit the hours of 
operation from the facility's Statio·n Blackout Generator (ES-3) as Dominion requested in the 
permit· application dated February 4, _2019. · 

Effective the date of this permit, Dominion shall cease operations.of the two (2) Riley· 
auxiliary boilers. No future operations of such boilers at.Dominion's-North Anna Power Station 
shall occur until the owner h.as obtained a ~rmit·pu_rs_uant to 9 VAC 5 Ch~pter 80. Any use of 
the bolle~ ijt this site-~ubsequ~nt to the date of this letter shaJI be considered equivalent.to 
constructiQn and operation of a new emissions unit ·and will subject Dominion to the requirement 
to obtain.a permit.pursuant to applicable provi~ions of 9 VAC !? Chapter 80 in the Regulations. 
This amended permit document supersedes your permit docyment d~t!OO J~ly 1._ 200~. 

The Department of Environmental Quality (DEQ) deemed the appll~tlon complete on 
March 31, 2014 and March 12, 2019, and has determined that the applications meet the 
requirements pf 9 VAC 5-80-980 A for a minor amendment to_ a state operatinQ p~ram 1?9rmit 

This permit contains legaJly enforceable.condition~. Fa!l~re lo cq_mgly may ~suit in a 
Notice ofViolatlon and/or civil charges. Please read all permit conditions carefully. 
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This permit approval to modify and operate shall not relieve Virginia Electric and Power 
Company of the responsibility to comply with all other local, state, and federal permit 
regulations. 

Please note that the diesel engine generator sets at the facility may be affected facilities 
under 40 CFR Part 63, National Emission Standards for Hazardous Air Pollutants for Source 
Categories (MACT) Subpart ZZZ2. (Stationary Reciprocating Internal Combustion Engines). As 
the owner/operator of the potentially affected units, DEQ advises you to review the MACT to 
ensure compliance with applicable emission standards, operational limitations, and the 
monitoring, notification, reporting and recordkeeplng requirements. Applicable notifications shall 
be sent to EPA, Region Ill. The MACT may be found at www.ecfr.gov. 

The Board's Regulations as contained In Title 9 of the Virginia Administrative Code 5-
170-200 provide that you may request a formal hearing from this case decision by filing a 
petition with the Board within 30 days after this case decision notice was mailed or delivered to 
you. Please consult the relevant regulations for additional requirements for such requests. 

As provided by Rule 2A:2 of the Supreme Court of Virginia, you have 30 days from the 
date you actually received this permit or the date on which It was malled to you, whichever 
occurred first, within which to initiate an appeal of this decision by filing a Notice of Appeal with: 

David K Paylor, Director 
Deparbnent of Environmental Quality 
P.O. Box 1105 
Richmond, VA 23218 

If this permit was delivered to you by mail, three days are added to the thirty-day period 
In which to file an appeal. Please refer to Part Two A of the Rules of the Supreme Court of 
Virginia for information on the required content of the Notice of Appeal and for additional 
requirements governing appeals from decisions of administrative agencies. 

If you have any questions concerning this permit, please contact Mr. K. Dean Gossett at 
(703) 583-3926. 

TAF/JAW/KDG/2019-juneSOP 

Attachment Permit 

ilkin 
·r Permit Manager 

cc: DEQ NRO Regional Air Compliance Manager (pdf copy via email) 



Matthew J. Stnckler 
Secretary of Natural Resources 

COMMONWEALTH of VIRGINIA 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

NORTHERN REGIONAL OFFICE 
13901 Crown Court, Woodbridge, Virgima 22193-1453 

(703) 583-3800 
www.deq.virginia.gov 

STATIONARY SOURCE PERMIT TO OPERATE 

This permit document supersedes your permit dated July 1, 2002. 

David K. Paylor 
Director 

Thomas A. Faha 
Regional Director 

In compliance with the Federal Clean Air Act and the Commonwealth of Virginia 
Regulations for the Control and Abatement of Air Pollution, 

Is authorized to operate 

located at 

Virginia Electric and Power Company 
5000 Dominion Blvd 
Glen Allen, VA 23060 
Registration No.: 40726 
AFS ID No.: 51-109-00025 

diesel fuel burning equipment 

Dominion's North Anna Power Station 
End of State Route 700 
Louisa, Virginia 
(Louisa County) 

In accordance with the Conditions of this permit. 

Approved on 
Amended on 

Permit consists of 8 pages. 
Permit Conditions 1 to 20. 

July 1, 2002 
June 13, 2019 

Thomas A Faha 
Regional Director 
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This permit approval is based on and combines permit terms and conditions in accordance with 
9VAC5-80-820 Band 9VAC5-80-1255 from the following permit approvals and the respective 
permit applications: 

Permit Program: Application 
App II cation 

Approval/Amendment Date __ _Signature Date __ Supplemental. 
- - - -- - Information Date-

Minor New Source Review (mNSR) Permit: 
February 28, 1983 

Mav 18 1983 
mNSR Pennit: October 20, 1993 Auaust 30 1993 

Amended mNSR Permit: August 1, 1994 May 2, 1994 
Exclusionary General Permit (EGP): 

April 30, 1998 
June 18, 1998 

Amended mNSR: November 30, 1998 September 28, 1998 
State Operating Pennit (SOP): Julv 1, 2002 AprilB,2002 

SOP Minor Amendment: June 13, 2019 
March 13, 2014 

March 12, 2019 February 4, 2019 

Any changes in the permit application specifications or any existing facilities which alter the 
impact of the facility on air quality may require a permit Failure to obtain such a pem1it prior to 
construction may result in enforcement action. In addition, this facility may be subject to 
additional applicable requirements not listed In this pem1lt. 

Words or tenns used in this permit shall have meanings as provided in 9VAC5-10-20 of the 
State Air Pollution Control Board Regulations for the Control and Abatement of Air Pollution. 
The regulatory reference or authority for each condition and the most recent effective date (if 
different from the date of this combined permit) for a tenn or condition Is listed In parentheses () 
after each condition. 

Annual requirements to fulfill legal obligations to maintain current stationary source emissions 
data will necessitate a prompt response by the permittee to requests by the DEQ or the Board 
for information to Include, as appropriate: process and production data; changes in control 
equipment; and operating schedules. Such requests for Information from the DEQ will either be 
in writing or by personal contact. 

The availability of information submitted to the DEQ or the Board will be governed by applicable 
provisions of the Freedom of Information Act, §§ 2.2-3700 through 2.2-3714 of the Code of 
Virginia, § 10.1-1314 (addressing information provided to the Board) of the Code of Virginia, and 
9VAC5-170-60 of the State Air Pollution Control Board Regulations. Information provided to 
federal officials is subject to appropriate federal law and regulations governing confidentiality of 
such lnfom1ation. 
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Equipment at thts facility subject to SOP conditions consists of t;he foUowlng: -. -
- . 
. . 

Refere.nce ~quipment Description 
Rated -Delegatei;t Federal 

No. ' 
, Ca1>aclty,, -Requ_lrements 

One (1) diesel fuel fired Caterpillar model 
3,400 kW 

ES-3 3600 Series Blackout emergency 
4,640 bhp 

-
Qenerator set 

ES-4 Four (4) diesel fuel fired Fairbanks Morse, 
3,000 kW 

Through 3,600 bhp -
ES-7 

Inc. emergency generator sets (each unit) 

UnpeJ'.ffl~ Equipmern; ~t ttifs.-~clllty ~tsts: of tbe.Jpl.iowb19: · 
~ '• - .. . ' 

- - -- -- --- ----- - - -~, - - --- ------ --~- .J' -- - --

ES-9 One (1) diesel fuel fired emergency 
enerator set for dam 

ES-10 
One ( 1 ) dlesel fuel fired emergency fire 

um enerator set 

ES-11 
One {1) diesel fuel fired emergency fire 

um enerator set 

ES-12 
One {1) spent fuel storage emergency 

~=tor set 

235 bhp 

360 bhp 

360 bhp 

81 kW 
136 bh 

Specifications included in the above tables are for informational purposes only and do not form 
Enforceable terms or conditions of the pennit. 

PROCESS REQUIREMENTS 

1. Monitoring Devices - The emergency generator sets shall be equipped as follows: 

., One (1) diesel fuel fired Caterpillar 3600 Serles Blackout generator set (Emission 
Unit ES-3) shall be equipped to measure the total hours of engine operation on a 
monthly basis. 

- Four (4) diesel fuel fired Fairbanks Morse, Inc. generator sets (Emission Units ES-4 
through ES-7) shall be equipped to measure the total hours of engl ne operation on a 
monthly basis. 

Each monitoring device shall be installed, maintained, calibrated and operated in 
accordance with approved procedures which shall include, as a minimum, the 
manufacturer's written requirements or recommendations. Each monitoring device shall be 
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provided with adequate access for inspection and shall be operational when the engine is 
operating. 
(9 VAC 5-80-850) 

2. Monitoring Device Observation - The devices used to detennine the Blackout diesel 
generator set (Emission Unit ES-3) hours of operation and the four Fairbanks Morse, Inc. 
generator sets (Emission Unit ES-4 through ES-7) hours of operation shall be observed and 
the measurement shall be recorded by the permlttee at the conclusion of each month. The 
recorded data shall be maintained on site for a minimum of five years. 
(9 VAC 5-80-850) 

OPERATING/EMISSION LIMITATIONS 

3. Operating Hours - The Blackout diesel generator set (Emission Unit ES-3) shall not 
operate more than 350 hours per year, calculated monthly as the sum of each consecutive 
12 month period. 
(9 VAC 5-80-850) 

4. Operating Hours -The four diesel generator sets (Emission Units ES-4 through ES-7), 
combined, shall not operate more than a combined 1000 hours per year, calculated monthly 
as the sum of each consecutive 12 month period. 
(9 VAC 5-80-850) 

5. Fuel -The approved fuel for the Blackout diesel generator (Emission Unit ES-3) and the 
four diesel generator sets (Emission Units ES-4 through ES-7) is Number 2 distillate oil, also 
known as diesel fuel oil. A change In the fuel may require a permit to modify and operate. 
(9 VAC 5-80-850) 

6. Fuel - The distillate oil shall meet the specifications of ASTM D396 for numbers 1 or 2 fuel 
oil. The maximum ·sulfur content of the distillate oil fuel burned by the four emergency diesel 
engines/generators (Emission Units ES-4 through ES-7) shall be no more than 0.2 percent 
per shipment The maximum sulfur content of the distillate oil fuel burned by the blackout 
diesel engine/generator (Emission Unit ES-3) shall be no more than 0.5 percent per 
shipment 
(9 VAC 5-80-850) 

7. Fuel Certification - The permittee shall obtain a certification from the fuel supplier with 
each shipment of distillate oil. Each fuel supplier certification shall include the following: 

a. The name of the fuel supplier; 

b. The date on which the distillate oil was received; 

c. A statement that the distillate oil complies with the American Society for Testing and 
Materials specifications for numbers 1 or 2 fuel oil; 

d. The volume of oil delivered in the shipment; and 



e. The sulfur content of the distillate oil. 

(9 VAC 5-80-850 and 9 VAC 5-50-260) 
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8. Emission Limits - Emissions from the operation of the Blackout diesel generator set 
(Emission Unit ES-3) shall not exceed the limits specified below: 

PM10 
Sulfur Dioxide 
Nitrogen Oxides (as NO2) 
Carbon Monoxide 
Volatile Organic Compounds 

1.8 lbs/hr 
18.5 ibs/hr 
157.2 lbs/hr 
29.9 lbs/hr 
6.7 lbs/hr 

(9 VAC 5-80-850 and 9 VAC 5-50-260) 

0.32 tons/yr 
3.24 tons/yr 
27.51 tons/yr 
5.23 tons/yr 
1. 17 tons/yr 

9. Emission Umi~ - Emissions from the operation of the four emergency diesel 
engines/generators (Emission Units ES-4 through ES-7) shall not exceed the limits specified 
below: 

Nitrogen Oxides (as NO2) 

(9 VAC 5-80-850) 

Per Engine 
112.4 lbs/hr 
3.2 lbs/MMBtu 

Four Engines (Total) 
56.2 tons/yr 

10. Visible Emission Limit - Visible emissions from the Blackout diesel generator set 
(Emission Unit ES-3) and each of the four emergency diesel generator sets (Emission Units 
ES-4 through ES-7) shall not exceed 20 percent opacity during one 6-minute period In any 
one hour in which visible emissions shall not exceed 30 percent opacity as determined by 
EPA Method 9 (reference 40 CFR 60, Appendix A). This condition applies at all times 
except during startup, shutdown and malfunction. 
(9 VAC 5-80-850 and 9 VAC 5-50-80) 

RECORDS 

11. On Site Records - The permlttee shall maintain records of emission data and operating 
parameters as necessary to demonstrate compliance with this permit The content and 
format of such records shall be arranged with DEQ's Northern Regional Office. 

These records shall include, but are not limited to: 

a. Total annual hours of operation of the Blackout diesel engine/generator (Emission Unit 
ES-3), calculated monthly as the sum of each consecutive 12 month period. 

b. Total annual hours of operation of the four emergency diesel engines/generators 
. (Emission Units ES-4 through ES-7), calculated monthly as the sum of each consecutive 



12 month period. 

c. All fuel supplier certifications. 

d. Scheduled and unscheduled maintenance. 
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e. Results of all stack tests, vlslble emission evaluations and performance evaluations. 

These records shall be available' for inspection by the DEQ and shall be current for the most 
recent five years. 
(9 VAC 5-80-900) 

GENERAL CONDITIONS 

12. Testing/Monitoring Ports-The permitted facility shall be constructed so as to allow for 
emissions testing upon reasonable notice at any time, using appropriate methods. Test 
ports shall be provided when requested in accordance with the applicable performance 
specification (reference 40 CFR Part 60, Appendix B). 
(9 VAC 5-80-930) 

13. Right of Entry- The permittee shall allow authorized local, state, and federal 
representatives, upon the presentation of credentials: 

a. To enter upon the permittee's premises on which the facility is located or in which any 
records are required to be kept under the terms and conditions of this permit; 

b. To have access to and copy at reasonable times any records required to be kept under 
the terms and conditions of this permit or the State Air Pollution Control Board 
Regulations; 

c. To inspect at reasonable times any facility, equipment, or process subject to the terms 
and conditions of this permit or the State Air Pollution Control Board Regulations; and 

d. To sample or test at reasonable times. 

For purposes of this condition, the time for inspection shall be deemed reasonable during 
regular business hours or whenever the facility is in operation. Nothing contained herein 
shall make an inspection time unreasonable during an emergency. 
(9 VAC 5-170-130} 

14. Notification for Facility or Control Equipment Malfunction - The permittee shall furnish 
notification to DEQ's Northern Regional Office of malfunctions of the affected facility or 
related air pollution control equipment that may cause excess emissions for more than one 
hour, by facsimile transmission, telephone or telegraph. Such notification shall be made as 
soon as practicable but no later than four daytime business hours after the malfunction is 
discovered. The perrnittee shall provide a written statement giving all pertinent facts, 
including the estimated duration of the breakdown, within two weeks of discovery of the 
malfunction. When the condition causing the failure or malfunction has been correct~d and 
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the equipment is again in operation, the permittee shall notify the DEQ's Northern Regional 
Office. 
(9 VAC 5-20-180 C) 

15. Vlolation of Ambient Air Quallty Standard - The permittee shall, upon request of the 
DEQ, reduce the level of operation or shut down a facility, as necessary to avoid violating 
any primary ambient air quality standard and shall not return to normal operation until such 
time as the ambient air quality standard will not be violated. 
{9 VAC 5-20-180 I) 

16. Maintenance/Operating Procedures - The permlttee shall take the following measures in 
order to minimize the duration and frequency of excess emissions: 

a. Develop a maintenance schedule and maintain records of all scheduled and non
scheduled maintenance. 

b. Maintain an inventory of spare parts. 

c. Have available written operating procedures for equipment. These procedures shall be 
based on the manufacturer's recommendations, at a minimum. 

d. Train operators in the proper operation of all such equipment and familiarize the 
operators with the written operating procedures, prior to their first operation of such 
equipment. The permittee shall maintain records of the training provided including the 
names of trainees, the date of training and the nature of the training. 

Records of maintenance and training shall be maintained on site for a period of ftve years 
and shall be made available to DEQ personnel upon request. 
(9 VAC 5-50-20 E) 

17. Permit Suspension/Revocation - This permit may be suspended or revoked if the 
permittee: 

a. Knowingly makes material misstatements In the permit application or any amendments 
to it; 

b. Fails to comply with the conditions of this permit; 

c. Fails to comply with any emission standards _applicable to a permitted emissions unit; 

d. Causes emissions from the stationary source which result in violations of, or interfere 
with the attainment and maintenance of, any ambient air quality standard; or 

e. Falls to operate in conformance with any applicable control strategy, Including any 
emission standards or emissions limitations, in the State Implementation Plan in effect at 
the time an application for this permit is submitted. 

(9 VAC 5-80-1210 G) 
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18. Change of Ownership- In the case of a transfer of ownership of a stationary source, the 
new owner shall abide by any current permit Issued to the previous owner. The new owner 
shall notify DEQ's Northern Regional Office of the change of ownership within_ 30 days of the 
transfer. 
(9 VAC 5-80-940 and 9 VAC 5-80-1240)' 

19. Registration/Update-Annually, the pennittee will be required to provide information to the 
DEQ or the Board, which will be "Used to maintain the currency of the stationary source 
emission database. The information requested may include, but Is not limited to process 
and production data; changes in control equipment; and operating schedules. Such 
requests for information from the DEQ will either be in writing or by personal contact. The 
availability of information submitted to the DEQ or the Board will be governed by applicable 
provisions of the Freedom of Information Act, §§ 2.1-340 through 2.1-348 of the Code of 
Virginia, §10.1-1314 (addressing information provided to the Board) of the Code of Virginia, 
and 9 VAC 5-170-60 of the State Air Pollution Control Board Regulations. Information 
provided to federal officials is subject to appropriate federal law and regulations governing 
confidentiality of such Information. 
(9 VAC 5-80-900 and 9 VAC ~170-160) 

20. Permit Copy - The permittee shall keep a copy of this permit on the premises of the facility 
to which- it applies. 
(9 VAC' 5-80-860 D and 9 VAC 5-170-160) 




