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EXECUTIVE SUMMARY

In 1891, there were approximately 1,500 routine samples collected at more
than 150 locations, and about 3000 routine analyses performed in support
of the Radiological Environmental Monito: .ng Program (REMP)., The extent
of the sampling met or exceedea the reguirements € the technical
specifications for the Susquehanna Steam Electric Station (SSES) The
types of analyses performed on these samples for the identification and
quantification of radioactivity also met or exceeded SSES technical
specifications requirements. The result of this effort was verification
of the SSES Effluent Monitoring Program data that indicate that the
operation of SSES has no deleterious effect on the health and safety of
the public or the environment.

The amounts of the radionuc]ides detected in 1991 are so small, as in past
years, that the maximum dose to an individual in the general public 1is
only a small fraction of one percent of the dose Yimits established by the
Nuclear Regulatory Commission as stated in 10CFR50, Appendix [. The
maximum potential off-site dose from radionuclides detected in the REMP
was calculated to be less than 0.001 millirem/year attributable to the
SSES operations. This is negligible compared to the public’s exposure
from natural background radiation of approximately 300 millirem/year
effective dose equivalent.

[-1
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Fundamentals of Radiological Environmental Monitoring Programs

Radioactive materials are present in man's envi® .ment as the
result of both natural processes and of man's ‘. wnological
developments. Normally, people and organisms are continually
exposad to naturally occurring radiation and radionuclides from
internal, terrestrial, and cosmic sources. The main contribution
to the exposure of meubers of the general public from man-made
sources is from the medical services field (x-rays, radicactive
medical treatments, etc.).

Background levels vary with time and lncation as they are
influenced by external events such as cosmic ray bombardment,
weapons test fallout, and seasonal variations, These levels also
can vary significantly within relatively short distances due to
variations in the mineral composiiion of the earth’s crust and
other factors. Because of these spatial and temporal variations,
the environmental radiclogical surveys in the vicinity of the
SSES are divided into prenperational and operationa® phases. The
preoperational phase of the program of samp!ing and measuring
radioactivity in various media permits a characterization c¢f the
radiation levels and concentrations prior to plant operation
along with an indication of the degree of natural varia.ion to be
expected. The operational phase of the program obtains data
which, when considered along with the data obtained in the
preoperational phase, assist in the evaluation of the
radiological impact of plant operation.

From a nuclear power plant such as the SSES, there are three
basic pathways in which a member of the public has the potential
to be expo- ' to radioactivity. Figure | depicts these pathways
of radioact.. . material uptake: 1) inhalation (breathing); 2)
ingestion (eating, drinking); and 3) whole body irradiation
directly from the plant or from immersion in airborne effluents.

To effectively monitor the radiocactivity in the environment,
media are sampled which have the potential to affect the human
body either directly or indirectiy. Media normally sampled to
meet radiological environmental monitoring program requirements
may be categorized as either atmospheric or aguatic.
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] - Air is sampled to evaluate potential
radiation exposures from inhaled radionuclides in gaseous
(iodine) or particulate form. Direct radiation and air
submersion exposures are also monitored. Precipitation is
sampled to follow the mcvement of radionuclides from air to
terrestrial and aquatic media.

r mpling - Plant life, primarily in the form of food
products (fruits, vegetables, etc.), is sampled because it is a
primary source for ingestion of radionuc)ides. Common game
animals normally hunted for food (deer, squirrels) are also
sampled.

Dairy products are sampled because they are widely consumed.
Milk is one of the few foods commonly consumed soon after
production which may therefore contain relatively short-lived
radionuclides when consumed.

Soil samples are also collected to provide an additional means of
monitoring the air-to-ground pathway.

Aquatic Sampling - River water is sampled to verify the results
of any liquid releases of radionuclides from the facility, and
drinking water supplies are sampled to identify and evaluate any
potential radiation exposure through ingestion.

Fish are sampled since they are a primary aquatic food source.
Algae and sediment are collected since they are indicators and
accumulators of radionuclides in the aquatic system.

b " ! 3

The objectives of the SSES Operational Radiological Environmental
Monitoring Program are:

1. To identify, measure and evaluate existing radionuclides in
the environs of the SSES, and to determine whether any
significant increase occurs in the concentration of
radionuclides in critical pathways.

2. To verify that SSES operations have adequate reactor effluent
control,

3. To assess actual or potential dose impacts to the public.

4. To verify that SSES operations haye no detrimental effects on
the health and safety of the public or on the environment.

5. To fulfill the obligations of the radiological environmental
surveillance sections of the SSES Technical Specifications.



Regulatory Overview

United States Nuclear Reg.latory Commission (USNRC) regulations
require that nuclear power plants be designed, constructed, and
operated to keep levels of radioactive material in effluents to
unrestricted areas as low as reasonably achievable (ALARA) (10
CFR 5v.34 and 10 CFR 20.1c). 7o ensure that these criteria are
met, each license authorizing reactor operation includes
technical specifications (10 CFR 50.36a) which contain
requirements governing radioactive effluents.

In-plant monitoring is used to ensure that predetermined reicase
limits are not exceeded. However, as a precaution against
unexpected and undefined processes which might allow undue
accumulation of radicactivity in any sector of man’s environment,
a program for monitoring the environment in the vicinity of the
SSES 1s also included in the SSES Technical Specifications. The
regulations governing the quantities of radioactivity in reactor
effluents allow nuclear power plants to contribute, at most, only
a few percent increase above normal background radioactivity.

The SSES REMP was designed on the basis of the USNRC Radiological
Assessment Branch Technical Pos . .on on radiological
envir?fysntai monitoring as described in Revision 1, November
1979. PP&L has expanded the basic program required by the
NRC to aid in the characterization of area radiation levels and
any possible impact from the SSES operation.

Scope of the SSES REMP

The table below summarizes the radioactive materials/radiation
levels and the media in which they were routinely examined by the
SSES Radiolegical Eavironmental Monitoring Program (REMP) during
1991,
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PROGRAK DESCRIPTION

One-hundred fifty-eight locations were included in the SSES monitoring
program for 1991. Environmental sampling locations were divided into
two classes, indicater and cont»al. Indicator samples are those
collected at locations which are expected to manifest station effects,
if any exist, and are selected on the basis of distance from the site,
topography, hydrology, metecrology, demography, and drainage
characteristics. Cont+o)l samples are collected at locations which are
expected to be less li.ely to be affected by station operation. These
cortrol samples provide & basis by which to evaluate fluctuations in
radioactivity at indicator locations in relation to natural phenomena
and fallout. The number and locations of monitoring points were
determinad by considering the locations where the highest off-site
envirunmental concentrations have been predicted from plant effluent
source terms, site hydrology, and site meteorological conditions,
Other factors considered were applicable regulations, population
distribution, ease of access to sampling stations, security and future
program integrity.

The operational environmenta) radiological program for the SSES is
summarized in Table 1. Tables 2 and 3 describe monitoring locations,
associated media, and approximate distances and directions from the
site. Figures 2, 3, 4, 5 6, and 7 illustrate the locations of
sampling stations relative to the SSES.

In addition to the described analytical program, a milk animal,
vegetable garden, and residence survey was performed in j981. This
survey identified the dairy animals within the five-mile radius of the
SSES and the nearest garden and residence in each sector. These land
use parameters are used in the assessment of potential radiclogical

doses to hypothetical individuals and ropulations of the stated
regions,



TABLE 1
(Page 1 of 3)

Annual Analytical Schedule for the
Susquehanna Steam Electric Station (PPAL)
Radiological Environmental Monitoring Program - 199]

\a. of Sample  Analyses
Media & C.de Locations  Freq.(a) Required
Airborne 19 W Gross Beta (c)
Particulates Gross Alpha
Gamma Spectrometry
Airborne 10 N [-131
lodine
Sediment 6 SA Gross Alpha
Gross Beta
Gamma Spectrometry
Fiocculated 2 SA Gross Alpha
Sediment Gross Beta
Gamma Spectrometry
Fish 3 SA Gross Beta
Gamma Spectrometry
(on edible portion)
Surface (d) 9 MC or M Gross Alpha
Water Gross Beta
[-131]
Gamma Spectrometry
Tritium
Well (ground) Water 8 M Gross Alpha
Gross Beta
Gamma Spectrometry
Tritium
Drinking (e) 2 MC Gross Alpha
Water Gross Beta
I-131
Gamma Spectrometry
Tritium
Note: See footnotes at end of table.

111-2

Analysis
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Annual Analytical Schedy' or the

susquehanna Steam Electric . on (PPAL)
Radiological Environmental Monitoring Program 1391
No. of Sample Analyses Analy
Locations Freqg.(a) Required Freq
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TABLE
(Page 3 of 3)

Annual Analytical Schedule for the
Susquehanna Steam Electric Station (PPAL)
Kadiological Environmental Monitoring Program - 1991

No. of Sample Analyses Analysis
Media & Code Lucations Freq.(a) Required Freq.(b)
Direct 92 Q TLD Q
Radiation 1 A TLD A
Algae 2 M Gamma Spectrometry M

(a) W = weekly, BW = bi-weekly, M = monthly, SM = semi-monthly, Q =
quarterly, QC = guarterly composite, SA = semi-annually, A = annually,
MC = munthly composite.

(b) Codes are the same as for sample frequency.

(¢) If the gross beta activity is greater than 10 (ten) times the yearly mean
of the control sample, gamma analysis should be performed on the
individual filter. Gross beta analysis is performed 24 sours or more
following filter change to 21low for radon and thoron daughter decay.

(d) Stations 656 and 657 are checked weekly to ensure autometic composite
sampler operation which is time proportional. Station 652 ie¢ Grab
sampled weekly. Individual composites of the weekly samples are nade
both monthly (MC) and bi-weekly fcr analysis.

(e) Water from stations 12HZ RAW and 12H2 TREATED is collected weekly.
Individual composite samples of the weekly collections are made both
monthly (MC;, and bi-weekly for analysis. 12H2 RAW 15 a time proportional
automatic composite sampler. 12H2 TREATED is a daily grab sample.

(f) Stations 12B3, 1202, 14B1, and 10G]l were analyzed semi-monthly from April
through October.

[11-4




TABLE 2

TLD Monitering Locations for the SSES
Radiclogical Environm ' tal Monitoring Program =~ 1991

Location Distance Direction Description
Code (miles)

Less Than One Mile from the SSEs'"
(6ee Figure 2)
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TABLE 2

TLD Monitorin, lLocations for the BSES
Radiclogical Environmental Monitoring Program -~ 1991

Locetion Distance Direction  Description
Code (miles)

(Bee Pigure 2)

1485 0.5 WNW Eite Pole No. 43996/N34230
1486 0.7 WNW Site Pole No. 41869/N34174
1554 0.6 NW Transmission Line
1585 0.4 NW lFerimeter Fence
1681 0.3 NNW Perimeter Fence (east)
1682 0.1 NNW Perimeter Fence (west)
6A4 0.6 ESE formner State Police Bldg.
7A1 0.4 SE Kline Residence
TA2 0.6 SE Bell Bend FPole No. 44437/N33887
BA3 0.9 S8SE PP&L Wetlands Sign
15A3 0.9 NW Serafin Farm
16A2 ). 8 NNW Rupinski Farm
llﬂi-Qil te l‘!l ﬂ‘]ll “2._;n.~’.‘.GY” L e e
(Bae Figure 3)
1B1 1.4 N Mingle Inn Road
2R3 1.3 NNE Durabond Corporation
2B4 1.4 NNE Durabocnd Corporation
4B1 1.2 ENE Stone Crusher Trail
5B2 1.4 E Pa. Route 239 Intersection
6B2 1.4 ESE Wapwallopen
783 1.7 SE Cauncil Cup
7B4 i.5 SE Peller's Occhard Store
8B2 1.4 SSE Lawall Residence
8BI 1.8 SSE Wapwallopen Post Office

L_cn-
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Page 4 of &
TABLE 2

TLD Monitoring Locations for the 888
Radiological Environmental Monitoring Program - 1991

Location Distance Direction Description
Code (miles)

(Bee Figure 3)

6E1 4.7 ESE 8t. J. ~es Church
7E1 4.2 SE Harwood Trans. Line Pole #2
1181 4.7 EW Thomas Residence
12E1 4.7 WEW Berwick Hospital
13E4 4.1 W Kessler Farm
14E1 4.1 WNW Canouse Farm

R

Greater than Five Miles from the 88ES™
(Bee Figure 4)

2F1 5.9 NNE £t. Adalberts Cemetery
iF1 9.1 NE Valania Residence

IF2 9.9 NE Sheatown lntersection
BF2 8.5 SSE HUff Residence
12F2 5.2 WEW Berwick Suabstation
12F4 5.2 WEW Berwick City Hall (PIC 1)
15F1 5.4 NW Zawatski Farm
16F1 7.8 NNW Hidlay Residence

2G2 10.7 NE Nanticoke Municipal Bldg.

(PIC 4)

3G3 16 NE WB Horton St, Substation
3G4 17 NE WB Service Center

4G1 14 ENE Mountaintop - Industrial Park
7G1 14 SE Hazleton Chem Lab

7G2 12 SE Hazleton (Pole #31852-H)
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FIGURE 4
1981 TLD MONITORING LOCATION
GREATER THAN FIVE MILES FROM THE SSES

1
* P AT S
W’M /"( \ / - . ,‘;'\‘
A" \ j RN
/ \
A | / ¥2. 3 /%

5 3 \ SQUEHANN ot
o - SUSQUEHANNA NANTICOK}
/ " \ RIVER N HIC 4
\ (%)
\
4 \ \ o1 /(IM LYON w i
(5T N f T,
MOCANAQUA

o
-

’ |
,/ (u", 4

“ / \ SHICKSHINN ul

N )(
[ —— POND HILL i \
¥ // - il
13 k)
. v
€1, i /
// (u") I . » \ o
¥ -
6 HERWICK : fe! Rl
, \. NESCOPECK J

1 \ - (y\\/\?t HAM
SR D
N \/\" . o 2
N // \ HAZL
e _ 10 MILES - \ & .
10 i 8 ‘\ ( L5 ¢
9 ™ |




SARpling Locations for the 88ES

Radioclogical ®nvironmental W nitoring Preogranm

Distance
{milen)

4888 Than One Mile fron
(Bee Figure §)
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TABLE

Sampling Locations for the
Radiclogical Environmental Monit

Distance
(miles)

AIR/PRECIPITATION
(continued)

From One 1o Five Miles From the SSES
(Bee Figure 6)

SURFACE WATER




cation Distance Direction Descriptior
de (miles)

l Radicological Environmenta Moniteoring Progran 1991

FLO ULATED BEDIMENT

ROUND WATER

A WSy " )
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TABLE 3
Bampling Locations for the BBES
Radiological Environmental Monitoring Program =~ 1991

Location Distance Direction Description
Code (miles)

(Bee Figure 6)

MILRX
{continued)
12D2 3.7 WEW Dagostin Farn
13E3 5.0 W Dent Farm
BOIL/VEGETATION
9B2 2:3 s Transmission Line east of Rte.
1D4 4.0 N Near Mocanagua Substation
D2 3.4 NE Pona Hili
12E2 4.7 WEW Berwick Hospital
FOOD
7B2 1.5 SE Heller's Orchard Store
10BS 3+8 SSW Bodnar Residence
12B1 1.3 WEW Kisner Farm
sD2 3.2 S Ryman's Farm Product
11D1 . SW Zehner Farm
MEAT, POULTRY, EGGS
12B 5.3 WSW Kisner Farm
10D1 3.0 SSW Ross Ryman Farm
GME“)
2B 1.6 NNE Gould Island
3B 1-2 NE Off-site
8B 1=2 SSE Off-site
9B 1=2 S Off-site

~

i1
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TABLE 3
Sempling Locations for the ESES
Radiological Environmental Monitoring Program -~ 1991

Location Distance Direction Description
Code (miles)

Greater Than Five Miles from the Bite'™
(Bee Figure 7)

BURFACE WATER

12F1 5.3 WSW Berwick Bridge
12G2 17 WEW US Radium Site, Bloomsburg
12H1 26 WEW Merck Co.

DRINKING WATER

12H2R 26 WEW Danville Water Co. (raw)
12H2T 26 WEW Danville Water Co. (treated)
FIgH™
2H 30 NNE Near Falls, Pa.
SEDIMENT'®
2F 6.4 NNE Between Shickshinny and Retreat
State Correctional Institution

12F £.9 WEW 0ld Berwick Test Track

GROUND WATER

12F3 $.2 WEW Berwick Water Co,
AIR/PRECIPITATION

7G1 14 SE Hazleton Chem Lab

12G1 15 WEW PP&L Service Center, Bloomsbhurg
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TABLE 3

Sampling Locations for the BHES
Radiological Environmental Monitoring Program - 1991

Location Distance Direction Descrir "ion
Code (miles)

(Bee Figure 7)

MILK
10G1 14 55W Davis Farm
BOIL/VEGETATION
7G1 14 SE Hazleton Chem Lab
12G3 i8 WEW PP&L Service Center, Bloomsburg
FOOD
7F1 6.7 SE Burger Farm
10F1 5.7 GEW Miller Farm
10F2 6.0 S55W Karchner Farm
11F1 5.6 SW Mangan Residence
12F5 7.5 WEW Seesholtz Farm
12F6 5.8 WEW Montgomery Residence
16F? 7.8 NNW Hidlay Residence
16F3 8.5 NNW Soya Residence
1361 32 W Jacobsen Reslderce
2H1 21 NNE Yalicks Residerce
GAME
15F 5«10 NW Off~-site
16F 5«10 NNW Off-site

a) All distances from the SSES to monitoring locations are
measured from the standby gas treatment vent at 44200/N34117
(Pa., Grid System. The location codes are based on both
distance and direction from the SSES. The letters in the
location codes indicate if t* monitoring locations are on
site (within the site bound: or, if they are not on site,
the approximate distances of che locations from the SSES as
described below:
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MONITORING METHODS
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tritium activities. lodine-13] was analyzed biweekly for composite
samples and monthly for the grab samples. Biweekly compositing was
begun in April at Tocations 656, 657. and 12H1 and in September at
location 655.

Drinking Water

Drinking water (RAW) samples were collected at location 12H2 by means
of a time proportional automatic composite sampler and pi.cked up
weekly in 1991 from the Danville Municipal Water Authority facility
on the Susquehanna River. Daily grab samples (TREATED) were also
taken by Danville Municipal Water Authority personnel, composited,
and picked up weekly. RAW water is taken directly from the
Susquehanna River intake structure while TREATED water is drawn from
the supply line after processing. The Danville Municipal Water
Authority facility is the closest drinking water facility on the
Susquehanna River downstream of the SSES which could be affected by
plant discharges.

RAW and TREATED composite samples were each analyzed monthly for
gross alpha and beta activities, the activities of gamma-emitting
radionuc)lides and tritium activities. RAW and TREATED composite
samples also were analyzed bi-weekly for iodine-13] activities.

Algae

In 1991, algae samples were collected monthly from control location
AG3 and indicator location AG4, Algae is collected passively by
allowing the fiow of Susquehanna River water to deposit it on a
plexiglass collector. During those months when river conditions may
cause samples to be lost or otherwise make sampling impractical,
sampling is not performed. This is typically about five months of
the year,

Fish

Fish sampling on the Susquehanna River was conducted in the spring
and the fall of 1991 at two locations. An indicator location IND
downstream of the SSES and a control location 2H upstream of the SSt.
were selected. Fish samples were also taken by electrofishing from
the indicator location LTAW.

The fish were filleted and the edible portions were analyzed for
gross beta activity and the activity of gamma-emitting radionuc)ides.

Shoreline and Flocculated Sediment

Shoreline sediment (0 to 4 ft. of water) samples were collected in
April and November of 1991 at locations 28, 7B, 11C, 2F, and 12F on
the Susquehanna River and at the LTAW location. Llocations 2B and 2F
are the control Tocations for sediment.

Flocculated sediment was also collected at locations 2B and 7B in
November 1991. Flocculated sediment is the top, loose layer of
sediment in the river, that is easily moved and shifted by the water.
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Air filters were analyzed weekly for gross beta activity, then
composited quarterly and analyzed for gross alpha activity and the
activities of gamma-emitting radionuclides. The charcoal cartridges
were analyzed weekly for i1odine-13].

Precipitaticy

Precipitation samples were collected at least monthly in 1981 from
the same locations as airborne samples were obtained and were
composited quarterly,

Precipitation was analyzed for gross alpha and beta activities, the
activities of gamma-emitting radionuclides, and tritium activity.

Milk

Cow milk samples were collected at nine indicator locations (6C),
903, 1001, 1003, 1004, 12B3, 1202, 13E3, and 14B]) and one control
location (10G1) in 1991. Samples were collected semi-monthly from
April through October at four locations (10G1, 1283, 12D2, and 14B1);
otherwise, samples were collected monthly. In April, location 13£3
was replaced with 6C] and location 903 was discontinued. These were
the two lowest dose potential locations being sampled.

Milk samples were analyzed for the activities of strontium-89,
strontium-90, fodine-131, and gamma-emitting radionuc)ides.

Soil (top and bottom) and Vegetation

Soil (top and bottom) and vegetation samples were collected in
September 1991 at locations 357, 585, 1254, 1554, 982, 104, 302,
1262, 761, and 12G3. Locations 7GIl and 1263 were control locations.

These ~amples were taken by compositing twelve plugs at each
location. The top soil consists of the first two inches of soil, and
the bottom soil is from a depth of two to six inches. These samples
were analyzed for the activities of gamma-emitting radionuc)ides.

Food Products

Various types of fruits and vegetables were collected in 1491 from

fifteen locations within the vicinity of the SSES. These locations
are 782, 10BS, 1281, 902, 1101, 7F1, 10F1, 10F2, 11F), 12F5, 12F6,

16F2, 16F3, 13G]1, and 2Hl. Location 2H] was a control location.

A1l fruit and vegetable samples were analyzed for the activities of
gamm¢ emitting radionuc)ides.

Poultry and Eggs
Duck, chicken, and egg samples were collected in 1991 from locations

1001 and 12B] respectively. The edible portiuns were analyzed for
the activities of gamma-emitting radionuclives.
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Totals of 323 indicator TLD readings and 32 control TLD readings
were obtained from quarterly processings during 1991. The
detailed results of these TLD readings can be found in Table 6.
The means of quarterly 1il readings for 199] are compared to the
ranges and means of the yearly average TLD readings at indicator
and control locations during the preoperational and operational
periods 1978-1981 and 1982-1990, respectively, in the Table below.

Location

Pre-0p
1978-81 1978-81
i8.5-19.2 | 17.3-19.2 15.0-17 9

Mean

18.9 18.2 18.1 16.3 _17.8 1 18.0 |

Refer te Figure 8 which trends both indicator and contraol
quarterly data from 1973 through 1991.

Oak!ey" calculates an ionizing radiation dose equivalent of 82
mrem/year from natural sources other than radon for the Wilkes-
Barre area. Since 0s-ley’'s values represent averages covering
wide geographical areas, the measured ambient radiation averages
of approximately 72 mrem/year for both indicator and contral
locations in the vicinity of the SSES are consistent with Oakley's
observations. Significant variations occur between geographical
areas as a resuit of geological composition and altitude
differences. Variations with time resuit from changes in cosmic
radiation intensity and factors such as ground covar and soil
noisture.

Pressurized lon Chambers

In 1991, pressurized ion chamber (PIC) data were collected
continuously at Tocations in Berwick (12F4/PIC 1), Nanticoke
(3G2/PIC 4), Shickshinny (1E2/PIC 3), and at the Susquehanna
Energy Information Center (2S5/PIC 2). TLD data was also obtained
at these locations. .

PIC measurements at all iocations are currently recorded on paper
strip charts that are periodically reviewed and then archived. An
improved collection method for this data began in December, 1988.
A datalogger was connected to the output of PIC 2 at the Energy
information Center to allow for the digital storage of PIC data.
Near th end of July, 1990, dataloggers were also connected to the
outputs of PICs 1, 3, and 4 at the Be ~ick Town Hall, the
Shickshinny Municipal Building, and the Nanticoke Municipal
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FIGURE 8
ANBIENT RADIATION LEVELS
BASED ON TLD DATA
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FIGURE 12
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FIGURE 13
GRUOSS BETA ACTIVITY IN SURFACE WATER

PREOPERATIONALI OPERATIONAL




SURFACE WATER IODINE-131 ACTIVITIES (pCi/)

Location Indicator

Period Pre-0p Operational

T

Pre-0p Operational

.

| Range 0.24-0.37| 0.17-0.60 | -- 0.29-0.43 | 0.18-1.0 -~
Mean 0.29 0.4 To.w 0.36 0.4 ! 0.06

Note that the 1991 mean iodine-131 activities in the table above
are lower than previous years because of the averaging method
used. Refer to Appendix C for an explanation. The su:face water
iodine-131 activity is not attributed to the SSES operation. It
appears to result from medical waste discharges,

The means of tritium activities in surface water for 1991 are
compared to the ranges and means (medians) of yearly average
tritium activities at indicator and control locations during the
preoperational and operational periods 1978-1981 and 1982-1989*,
respectively, in the table below.

SURFACE WATER TRITIUM ACTIVITIES iiC1‘ii

Location __Indicator Contro!l
Period Pre-0p Operational Pre-0p Operational
Range 101-122 126-366 -~ 119-319 90-212 - -
Mean 109 290 581 171 136 48
(median)** (308) (123) (124)

*1990 results were not averaged with 1982-89 data because the
validity of the 1990 values is questionable in some instances.
Laboratory analysis errvor is suspected. See the 1990 Annual
Report.

**The medians are presented in Section V tables only when there is
a significant difference between means and medians.

Note that the 1991 mean tritium activtty for control locations in
the table above is lower than previous years primarily because of
the averaging .ethod used. Refer to Appendix C for an
explanation,

The tritium activities raported throughout 1991 at locaticn 657,
the cocling tower blowdown discharge line, tend to inflate the
mean activity reported for all indicator locations, iust as the
657 gross beta activities inflated the mean indicator gross beta
activity. If the tritium activities from location 6S7 are




exciused from the data used to calculate the mean indicator
tritium activity, the mean indicator tritium activity tzcomes 110
pCi/liter. This mean would be lower if it weren’'t for an
unusually high result reported in September for an indicator
sample location 17 miles distance from the SSES, near the former
U.S. Radium Site. This is not believed to be due to the SSES
operation or discharges because samples from other indicator
locations closer to the SSES showed no elevated activities, Refer
to Figure 14 which trends tritium activities separately for
surface water indicator and control locations from 1972 through
1991,

In spite of the fact that the tritium activities reported for 657
are from the discharge line prior to dilution in the river, the
highest tritium activity reported at 657 during 1991 is well below
the NRC non-routine reporting levels of 20,000 pCi/liter when a
drinking water pathway exists or 30,000 pCi/liter when no drinking
water pathway exists. The calculated dose to the maximally
expased individual due to tritium released to the Susquehanna
River by way of the discharge l1ine is presented in Section V-L.

No anthropogenic gamma-emitting radionuc)ides were positively
detected in surface water in 1991 that are attributable to the
SSES operation,

In 1983, 1984, 1990, and 1991, cesium-137 was not measured at
levels in excess of the MDC in any indicator or control samples.
Since 1983, cesium-137 has been reported in 11 indicator samples
and 15 control samplec<. The ranges and means of yearly average
cesium-137 activities at indicator and control locations cduring
the operational period 1983-1990 are presented in the table below.

SURFACE WATER CESIUM-137 ACTIVITIES ]

Location Indicator

Cesium-137 is attributed to fallout from previous atmospheric
nuclear weapons testing and the Cherncbyl incident.

DRINKING WATER

Compnsite drinking water samples were analyzed during 1991 from
the Danville Water Company’s facility 26 miles WSW of SSES on the
Susguehanna River. The detailed results of the analyses of the
samples can be found in Tabie 8.
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The naturally-occurring radionuclides beryllium-7, potassium-40,
radium-226 and thorium-22E, were measured at levels in excess of
the MDCs in algae samples in 1891. With the exception of
beryllium-7, which is cosmogenic in origin (produced by the
interaction of cosmic radiation in the atmosphere), these
radionuclides are terrestrial in origin (found in the earth’s
crust).

The means of beryllium-7 activities in algae for 1991 are compared
to the ranges and means of yearly average beryllium-7 activities
at indicator and control locations during the period 1984 through
1990 in the table below.

ALGAE BERYLLIUM-7 ACTIVITIES (pCi/g dr

R o L ke . KA IS W . : S

Location Indicator Control

o TS s .

Range 4.1 - 20.7

Mean 8.2 6.2 7.1 | 5.9

The means of potassium-40 activities in algae for 1391 are compared to
the ranges and means (medians) of yearly average potassium-40 activities
at indicator and control locations during the period 1984 through 1983*
in the table below.

ALGAE POTASSIUN40 ACTIVITIES (pct/g dry)
RERR Al NN ER i e it s,

=3

Lecation Indicator Control

Range 12.0 - 89.7 - 10.6 - 80.8
Mean 29.1 12.6 27.2 11.6
(median) (13.8) (15.1)

*1990 results were not averaged with 1982-89 data because the
validity of the 1990 values is questionable in some instances.
Laboratory analysis error is suspected. See the 1990 Annual
Report.

The means of yearly average radium-226 and thorium-228 activities
at indicator and control locations during the period 1985-1990 are
compared with the means of radium-226 and thorium-228 activities
in algae for 1991 in the tables below.



ALGAE RADIUM-226 ACTIVITIES (p(ﬁxﬁ dary)

Location Indicator Control

Period

Range

Mean

ALGAE

THORIUM-228 ACTIVITIES (pCi/

Location Indicator ‘
;“m

Period 198 ) 1991 1985 - 90 1961

_Range

Mean

ALGAE IODINE-13

Indicator

1984 - 89
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FIGURE 16
\CTIVITY IN AIR PARTICULATES
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PRECIPITATION GROSS ALPHA ACTIVITY (pC1/]




__Range

Mean 3.7 | 4.2 1.9 3.8

the data in the table above do not indicate any gross beta activity
attributable to the operation of the SSES Although the indicator
mean activity is higher than the control mean activity for 1991, it
is sti1ll within the rance of prévious annual mean activities for
control locations

The means of tritium activities in precipitation for 1991 at both
indicator and control locations are compared to the corresponding
ranges and means (medians) during the precperational and operationa)
periods 1980-198]1 and 1983-1989* respectively, in the table below

{ Location Indicator Control

Period Pre-0p | (J‘;»eration_g_.ln.__T Pre-0p T _Operational

Range

PRECIPITATION TRITIUM ACTIVITIES (pCi/

1980-81
99 - 135 | 92 - 530

1980-81
119 - 213

Mean 166 136(128) | 4% 117 196 (137) |

*1990 results were not averaged with 1982-89 data because the
validity of the 1990 values s guestionable in some instances.
Lahoratcry analysis error is suspected. See the 1990 Annual Report

The 1991 mean tritium activities above are lower than previous years
primarily because of the averaging method used. Refer to Appendix (
for an explanation. The data in the table above do not indicate any
tritium activity attributable to the operation of the SSES.

Gamma spectrometry was first performed on precipitation samples in
1980. The only gamna-emitting radionuclides in precipitation in 199]
were the natutally-occurring beryllium-7 and potassium-40. These
radionuciides were observed in one sample.

Cesium-137 was not measured at levels exceeding the ClLs in any
indicator precipitation samples or control samples in 1991. Cesium
137 has been in precipitation samples from inaicator and/or contro)
locations previously in 1981, 1985, 1986, 1987 1988, and 1989 The
cestum-137 activity during the years it has been reported is
attributable to previous atmospheric nuclear weapons tests.

MILK

Milk was sampled at a total of nine indicator locations and one

control location in 1991 The frequency of .ampling was monthly,
V-32
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MILK POTASSIUM-40 ACTIVITIES (pf

Indicator Control

f);mr ationa

685-90
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MILK CESIUM-137 ACTIVITIES

Location Indicator Control
W

Period | Pre-0p Operationa ) Operational
1978-81 1982-9( 1991 197 1982-90 | 1991
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SOIL (TOP AND BOTTOM) AND VEGETATION

S011 (top and bottom) was sampled once ai each of eight REMP
indicator locations and two REMP control locations during 199)
Vegetation, usually grass, was sampled at all ov the locations from
which soi] was obtained except one. Vegetation could not be
collected at one control location because there was not enough
growing there. The locations for sampling soil and vegetation are
the same as those for sampling air. The soil and vegetation samples
were analyzed by gamma spectrometry. The detailed results of these
analyses can be found in Tables 16 and 17.

Sixteen indicator soil samples and four control soi! samples were
collected in 1991. Half of the soil samples were “top" samples taken
from the top two inches of soil The other half of the so01) samples
were gathered from a depth of two to six inches and are called
“bottom" samples.

Naturally-occurring potassium-40, radium-226, and thorium-228 were
measured at levels exceeding the MDCs in all indicator and control
soil samples in 199] except one. Radium-226 was not measured above
the MDC in one indicator sample. The means of the activities of
potassium-40, radium-226 and thorium-228 in soil for 199] are
compared to the corresponding ranges and means of the yearly average
activities of these radionuclides at indicator and control locations
during the preoperational and operational periods 1979 & 1981 and
1982-1990 respectively, in the tables below.

SOIL POTASSIUM-40 ACTIVITIES (pCi

Location

Period

Indicator Control
Pre-0Op Operational | Pre-0p Opsrational
1979481 1979481 1984-90 ] 1991
0.5 11.2 __ll.z 10,1 10.7 10.1

Pre-0p

Operationa)

Pre-ip

Control

Operational

. ! 1 199 -
1979481 1984-90 1691 1979181 1984-90 1991
Range 0.8 - 1. 0.8 - 2.5 .- .8 - /.2 .
Mean 1.1 1.7 1.4 1.0 1.7 1.7 |
V-36



SOIL THORIUM-228 ACTIVITIES (pCi/g dry







Location
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Indicator

Operationa)

1982-89

Raﬁge

Mear

S

)

S

tontro!

1

1961 198081 1982

R b B0 i S S, e il S & e A i

Operational

89 1991

by e e




-~ 2ib LS FEREL o U

GANE POTASSIUM-40 A

AU 4 S ERACE Y s

CTIVITIES (pCH

(nA“t { ( fIIUH 137 | i ! :‘l’ | ', wil

i"\".r[i("d? ona Operational







b

Vi DEVIATIONS FROM THE TECHNICAL SPECIFICATIONS SAMPLE SCHEDULE AND
LLDs -~ 1991







was not restored to operation until the third of June. Beginning about
the middie of September, a pump problem rendered the 12H2R ACS
incperable urtil a new pump was installed in the latter half of October.
During this period grab sampling was performed. The pump was also down
for a relatively brief period during the first half of December.

The ACS at 12H2R also was shutdown intentionally once in July for
equipment installation and once in December for maintenance. The dowr
time in July was drawn out to a little more than two days because tho::
installing the equipment fargot to restart the pump. The shutdown
period in December »as for less than 2 hours.

On several other occasions, although the ACS continued to operate,
either too little or too much sample was obtained. For a period of
about 5 days in October, following the installation of a new pump to
supply water to the ACS, insufficient water was collected because the
ACS was set to sample too infrequently and because the water that was
collected darained from the collection Jug through a spigot that was left
partially open. Once in January and again in November the ccllection
Jugs overflowed, resulting in brief periods when. effectively, the water
was not being sampled although the ACS continued to function.

Focd Products

The 1990 Land Use Census identified the Lupini farm, 8.3 miles WSW of
the SSES, as one of two locations within 10 miles of the SSES that was
using water from the Susquehanna River downstream of the SSES discharge
for irrigation purposes. The SSES Technical Specifications require that
food product samples be obtained from any area which is irrigated by
water into which waterborne effiuents from the SSES have been
discharged. Although sample collection personnel were directed to
investigate the possibility of collecting samples there, food product
samples were not obtained from this location. The other location using
Susquehanna River water from downstream of the SSES discharge for
irrigation was sampled as required. That was the Zehner farm, 3.3 SW of
the SSES, designated as location 11D1.

The impertance of obtaining samples from the Lupini farm in 1992 and for
as long as it continues to irrigate with Susquehanna River water has
been stressed with the personael responsible for sample collection.
Sample collectors will be informed that this sampling is required by
SSES Technical Specifications. Specific reference to the requirement to
sample the Lupini farm will be included in 1992 monthly sample schedules
throughout the harvest season.
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PROGRAN CHANGES - 199)
Sample Analysis

PPAL obt-‘red a new contract with another radioanalytical laboratory
to analy.¢ REMP samples during 199]1. Samples were sent to one
laboratory for the first two months of the year and another
laboratory for the remainder of the year. This was done because of
concerns about the frequency with which the original laboratory was
not meeting some of the required analysis sensitivities. Another
concern was the unusually leng times that transpired in man cases
between the laboratory's receipt of sampies and the transmission of
analysis results to PPAL.

Sampling Locations and Frequencies

Milk Sampling

The total number of milk sampling locations decreased by one, from
nine to eight, during 1991. One of the least sensitive (lowest dose
potential) locations (903), the droyan farm, for sampling milk was
e\ iu nated in April 1991 foilowing a review of 1990 meteorological
data 4 the availabie sampling locations as indicated by the 1990
Land Use Lensus. This change was prompted by an effort to control
the overall costs of the monitorin? program, which were raised by
icreases in the frequency of sampling and analyses of surface water
during 199,

Other changes also took place in milk sampling during 1991. Two milk
sampling locations were replaced. Location 804, the Chapin farm, was
lost because the farmer went out of business in January 1991. It was
replaced with the Kishbaugh farm, designated as location 10D4.
Location 13E3, the Dent farm, also was replaced by the Durwood Moyer
farm, designated 6C1, in April. This change was initiated because of
the greater monitoring sensitivity provided by location 6Cl.

In addition, a review of the locations that were sampled semi-monthly
for milk in 1990 indicated that some changes should be made. When
semi-monthly milk sampling began again in April (semi-monthly

sampling takes place from April through October each year), locations
1061, 12B3, 12D2, and 14Bl were selected.

Location 12B3, the Young farm, repiaced 12B2 as & semi-monthly
location bhecause the Schultz farm went out of business in October
1990. Llocation 1202 was added to the list of semi-monthlies because
of its relatively high dose potential. Overall there was a net
reduction in the semi-monthlies from six locations in 1990 to four in
1991. four locations (903, 1001, 1003, and 13E3) that were sampled
semi-monthly in 1980 were not sampled semi-monthly in 1991,

As noted before, locations 903 and 13£3 were no longer sampled at all
by April 1991. With the exception of location 10G1, the Davic farm

vil-1
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TABLE 4
SUMMARY OF DATA FOR THE SSES
OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM - 1961
NAME OF FACILITY: SUSQUEHANNA STEAM ELECTRIC STATION
LOCATION OF FACILITY: LUZERNE COUNTY, PENNSYLVANIA
REPORTING PER DECEMBER 31, 1990 to JANUARY ¢ ez
Page 2087

A " 4]
TOTAL NUMBER
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TABLE 4
SUMMARY OF DATA FOR THE SSES
OPEP ATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROMRAM - 1991
NAME OF FACILITY: SUSQUEHANNA STEAM ELECTRIC STATION
LOCATION OF FACILITY: LUZERNE COUNTY, PENNSYLVANIA
REPORTING PERIOD: DECEMBER 31, 1990 to JANUARY 6, 1995
!_«, i i 7

e XRAT VSIS AN T IDGER TR

UM OR PATHWAY  TOTAL NUMBER OF ALL INDICATOR LOCATIONS LOCATION WITH HIGHES
SAMITLED OF ANA'YSES  DETECTION MEAN() 3 NAME

UNIT OF MEASUREMENT] PERFPORMEIN 1) (LLD) {2) RANGE DISTANCE ANT

|

15 miles WHWw

< \’

Vegetation Camma Sper

i1/ g wel

He

Food /Garden

Crops

![i |/ g wet)




por Afeue sopduses Jo ragquuni

SUSHEOGIINAS [EIRIIaL 241 Ul pogipads are spas Funsodas NS ¢
SN SIS YPUR e U0 PISEG AR SUBAHE ‘SISATRUR 194{30 504
41 Jo) synsas Jisod jo ofies 2 i ) Ajuo sishnnae eunred 0§ SHNATOE JGEIIIep uadn paseq ase saffue) pue suUBsSiy ¢
Sqeospide usym UIAR i (FT] suopesgads Eoiagost . 7
ssdpeue poreadss o sids 10 sseoRdnp spnppus ou S0P SI6[BUR JO UL {2301 4] |

Lvyoa MNN ol 9f < Leoi

0 €/l e 491 Ki/siwz =1 OF N
WPy Sy 104
Adwes suoneg D090 MNN S9f 0] < 9020 0) o B 710d)
O Joyesipuy Ajug E£/190 491 Ci/elc o <l LET-8D s{zunuy
TR INAWNAN SV N ANV AONVH NOLL)GEHK] (INY ZONVISIO FONVH 2l aTy ("IWHORIAS UNIWIUNSYIN 40 LN
TAINOP NV AN RNV N AWVN ENINY N NOLLYALAT  SISATVNY 40O GITIWVS

ANLLOOHNON  NOLLVOXOYT JOMINOD NVIAR T30S WA SOV SNOOVTT HOIV NI TR 40 HIEWAN TVIOL AVMELIVA MO WOHTIN
—td SCUNON SN NEAOT  ONY SISUIVNY peiagn

' pm—

Ly ey
T661 "9 AHVIINVI® 91 0661 ‘1 HIEWIOL GOMEd ONLLHOd
VINVATASNN Ad “AINN OO INHLZTT "5&8- 40 NOLLVIOT

¥ amEvi



CENSUS

USE

(-
Z
L
—d




LAND USE CENSUS

he USNRC
ny
. L
hat d
etermine
reater t
»
egetatic
Km \5 m
naiucted
reater
esigence
f
] €
able
esidencs
rameteyr
il { A
vidua

t
Bras

ronmental

Census

the

va

1 4

'3 4

ra
e




Sectnr
Direction
PNcarest
esidence vacyey
Garden

kens r
aisec

veq A
getab)e:

ons




REFERENCES

X1.



'lll\laslll'llll

®

c L g







A BITH *T : ~

o

I'I'bl!"l"!"l!'l




'l'lall|-'l..l'llll'_




v
ad
-l
oS0
«I
—
-
—
=L
=

=y
—
»<




TABLE 6
ENVIRONMENTAL THERMOLUMINESCENT DOSIMETRY RESULTS (1)
SUSQUEHANNA STEAM ELECTRIC STATION - 1991
Results are in mR/std. qtr. +/-2s

Page ! of 8B
Location First Quarter Second Quarter Third Guarter Fourth Quarter
1/10/91 3/20/91 6/25/91 9/30/91
to to to to
3/22/91 6/25/91 10/2/91 1/13/92
TiDs WITHIN PP&L PROPERTY BOUNDARY
v + 152 17.7+1.4 18.341.5 18.6%1.9 21.4+1.0
o 252 17.640.5 17.6%1.2 18.4+1.1 19.6+1.0
+ 253 17.540.7 17.120.7 18.2+41.0 19.740.7
2S5(EIC) 13.0+0.8 14.041.5 13.440.4 15.840.8
3S2 ; 17.542.1 17.8+1.4 1.2¢1.2 18.4+1.7
353 14 .5+1.0 16.242.1 15.320.4 17.941.7
+ 354 16.440.8 16.240.8 16.740.3 18.5+0.8
451 13.04¢1.0 13.940.7 14.7+1.1 15.8+1.6
+ 453 19.441.3 20.2+1.0 19.4+0.6 23.4+1.1
551 13.6+1.2 i14.2+¢1.0 14.710.8 16.441.3
554 14.7+1 .4 16.1%0.8 16.320.7 17.840.4
+ 587 15.8+¢1.1 16.340.2 15.841.1 18.3+1.0
+ 654 20.740.8 20.9+40.8 20.9+1 .4 24.2+¢1.0
6S8 15.140.3 15.740.6 15.1#0.2 17.9:1.7
+ 659 19.2+0.9 18.2+¢1.3 19.5+#1.1 21.540.8
+ 756 18.8+0.9 18.941.2 i8.6%1.0 21.740.8
+ 852 20.1+1.8 18.7+#1.3 19.6+1.1 22.140.4
+ 952 23.582.2 23.142.4 23.2%1.5 27.4+1.1

See footnotes at end of table



TABLE 6

ENVIRONMENTAL THERMOLUMINESCENT DUSINETRY RESULTS (1)

no1

SUSQUEHANNA STEAM ELECTRIC STATION - 1991

Resulis are in mR/std r. +/-2s
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TABLE 6
ENVIRON».. AL THERMOLUMINESCENT DOSIMETRY RESULTS (1)
SUSQUEHANNA STEAM ELECTRIC STATION - 189]

Results are in mR/std. qtr. +/-2s
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TABLE 6
ENVIRCNMENTAL THERMOLUMINESCENT DOSIMETRY RESULTS (1)
SUSQUEHANNA STEAM ELECTRIC STATION - 1991

Kesults are in mR/<2d. qtr. +/-2s

Page 5 of 8
Location First Quarter Second Quarter Third Quarter Fourth Quarter
1/10/91 3720791 6/25/91 9/30/91
to to to to
3/22/91 6/25/91 12/2/91 1/13/92

3-4 MILES OFFSITE
+ 1D2 17.6+1.9 17.9+¢1.5 iB8.3¢1.4 20.3+¢1.5
+ 301 17.341.2 18.640.3 19.4+]1.6 21.340.9
+ 803 17.0+2.3 17.2¢1.0 18.0+1.6 19.5+0.4
+ 9D4 17.7¢1.2 18.34¢2.6 19.240.5 19.5¢1.8
+ 1002 17.3%2.7 17.340.8 17.8+1.8 19.8+0.3

1202 18.4+1.1 19.1+0.1 16.8:1.6 21.3%1.6
4-5 KILES OFFSITE

IE} 15.7¢.7 14 .9¢1.1 15.940.6 16.7+0.5

1€2 N/A 13.94¢1.3 N/A N/A
+ 4F1 17.2¢1.9 17.4+1.9 18.4+1.6 20.740.7
+ 5E2 17.442.2 17.4+1.8 19.1+1.6 20.340.3
+ BE] 19.440.4 19.5+] .4 21.0+0.7 22.4+1.2
+ TE 18.340.7 JR.4+1.7 19.2+1.0 21.0¢1.8
+ 11E] 14.04¢1.3 14.0+1.2 14.040.8 i7.0%1.2
+ 12E] 16.4+1.0 17.0+1.8 17.440.5 18.3+1.2

See footnotes at end of table



TASLE 6
EXVIRONMENTAL THERMOLUMINESCENT DOSIMETRY RESULTS (1)
SUSQUCHANNA STEAM ELECTRIC STATION 1991

Resu'ts are in mR/std. qtr. +/-2s
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TABLE 6

ENVIRONMENTAL THERMOLUMINESCENT DOSIMETRY RESULTS (1)

SUSQUEHANNA STEAM ELECTRIC STATION

Results are in mR/std. qtr




TABLE 6
ENVIRONMENTAL THERMOLUMINESCENT DOSIMEYRY RESULTS (1)
SUSQUEHANNA STEAM ELECTRIC STATION - 1991

Results are in mR/std. qtr. +/-2s
7age 8 of 8

(1) Uncertainties for individual measurements are two standard ¢ itions of the
average of four readings per station.

(2) TLD Missing.

(2) Uncertainties of column sverages are two standard deviations calculated from the
mean of each.

(4) Mean is average of 3 TLD elements.

(5) Mean is average of Z TLD elements.

= (+) Tech Spec Locations
(*) NRC Co-located Stations: 2B4 (1), 1B1(2), 16B2(3), 15B1(4), 14B1(5), 13B1(8&),

x 12B5(7), 11C1(8), 10B4(9), 3F2(19), 4Bi(23), SB2(24)
6B2(25), 7B4(26), 8B3(27), 7G2(35).

wah/chd1521{25)
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TABLE A-1
INTER-LABORATORY COMPARISONS - 1991
TELEDYNE ISOTOPEE

Page 1 of 3

Collection Sequence Teledyne Normalized Devia - ‘on All Participants
Dats No. Media Nuclide EPA Results(a) isciopes Resultsh) Grand Avg.  Known Mean ¢ 2s.d
0171179} 561 Warter Sr-89 5.00 ¢ B.66 5.00 ¢ 9.00 0.08 0.00 50+ 358
Sr-90 5.00 8.66 5.00 ¢ 0.06 0.05 0.0¢ 50+ 3.02
02/08/91 565 Water Co-60 400 ¢ 8.66 39.33 2 9.18 0.24 0.22 4004 £+ 5.74
Zn-65 1490 + 2598 147.00 % 3.00 0.31 0.23 14971 ¢+ 21.36
Ru- 106 i88.00+ 3291 176 67 + 52 68 1.38 0.85 191.83 + 39.86
Cs-134 8.0 ¢ 8.66 7.33 % 1.74 0.26 0.22 B0O9 + 396
Cs-137 8.0 % 8.66 7.67 # 9.62 -0.48 0.12 906 + 3.18
Ba-133 5.0+ 1386 7567 £+ 16.53 0.33 0.14 74.14¢ 11.72
02/15/91 563 Water i-131 750 31386 8000 + 1587 0.65 1.08 7700 1L.78
02/22/91 564 Water H-3 44180 + 7656 4500.0 £ 519.63 0.24 0.32 4437.54 +565.58
03/29/91 568 Alr Filter Gross Alpha 25uvu ¢+ 10.39 4267 % 1.74 (<) 373 5.10 2073 + 11.86
= Groas Beta 1240 + 10.39 12667 ¢+ 11.54 0.99 077 136.1% + 27.2D
5 Sr-90 400+ B65 3700+ 300 0.80 104 39.30 + 10.42
Cs-237 40.0 ¢ 8.66 4300 + 15.87 0.56 1.04 4461 ¢+ 1524
04/16/61 570 Water Gross Alpha 540+ 2425 5967 ¢+ 12.12 .23 0.70 4971 + 22.86
Lab Pert. Gross Beta 1150+ 2944 110.00 0.00 0. i4 0.51 10860 + 27.74
Sr-89 280 ¢ 8.66 31.00 = 3.00 1.82 1.04 2574 2 1290
Sr-90 26.0 8.6¢ 21.00 # 6. 00 0.90 1.73 2361 + 654
Cs- 134 240 ¢ 8.66 2500 % 3.00 071 0.35 296+ 4.12
Cs-137 25.0 ¢ 8 66 24 00 + 519 0.52 035 2549+ 4.28
04/26/91 571 Milk Sr-89 320 ¢ 8.66 24.00 = 900 (d) 1.06 2.77 2707 £+ 15.06
Sr-90 320 1 8 66 26.33 1 6.24 0.59 1.9¢ 2802 ¢+ 10.28
1-131 600+ 10.39 53.33 # 6.93 2.26 1.92 61.17 + 11.58
Cs-137 49.0 ¢ B.66 5267 1 4.59 ¢ 46 1.27 5135+ 7.46
X 1650.0 + 143.76 1590.00¢ 24555 1.32 -1.25 165309 +324 44



TABLE A-1

ABORATORY COMPARISONS

TELEDYNE ISOTOPES
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TABLE A-1
INTER-LABORATORY COMPARISONS - i199]
TELEDYNE ISOTOPES

Page 3 of 3}

Cobection Sequunce Teledyne Ne-maiized Deviation All Participants
Date No. Medis Nuclide EPA Resultsis) isotopes F “sultsa(b) Crand Avg.  Xnown Mean ¢ 2s.d.
10/04/91 582 Water Co-60 200+ 866 3035+ 624 0.18 0.46 2983t 6.00
Lab Perf. Zn-65 730+ 12.12 7267 + 2127 -0.47 -0.08 7457 ¢+ 13.28
Ru-106 1990 + 34 54 19767 + 2253 0.30 0.12 194 .21 + 41.84
Cs-134 100+ 866 10.33 ¢ 1.74 014 0.1 993+ 364
Cs-137 00+ 865 11.33 ¢ i.74 0.18 0.46 1086 ¢+ 362
Ba-123 980+ 17.32 9700+ 26.16 0.25 017 6556 + 14.88
10/ 18/9) 583 Water H-3 2454.C £ 611.4) 2333.33 £ 173.22 0.98 -0.59 2531.91 +677.04
10/22/91 586 Water Gross Alpha 8200 + 36.37 5500+ 1308 () 1.70 -2.23 6064 + 32.10
Lab Perf. Gross Beta 650+ 17.32 56.00 + 3.00 0.08 1.56 5078 + 12.64
Sr-89 100+ B66 1087 ¢+ 924 0.30 0.23 1884 + 10.24
Sr-90 100 = 8.68 9.33 % 1.74 0.26 0.23 444+ 404
Co-60 20.0 ¢ B.66 1967 ¢ 1.74 -0.19 0..2 2022+ 426
Cs-134 10.0 B .66 10.33 ¢ 924 0.26 0.12 749+ 288
Cs- 137 11.0 1 5.66 1367 = 1.74 0.42 0.92 594+ 3.10

1

“w  01/31/92 588 Water Gross Alpha 3000+ 13.8F 2500+ 1200 0.21 1.08 2404 + 1558
Gross Beta 3000 ¢ B & 31.67 2 1.74 0.62 0.58 2088 + 10.54

Footnotes:
fa) EPA Results - Expected laboratory precision (3 sigma). Units are pCi/i for water and milk except K 15 tn mg/!
(b} Teledyre Results - Average t 3 sigma. Units are pCi/] for water and milk except K is in mg/!. Units are total pCt for alr particulate filters.

{c} The sample presents a differznt counting geometry. The FPA deposits activity in a 3/4 inch diameter circle. on a plastic disk approximately 1732
inch thick. A special calihration for EPA filters will be pc:irmed. The laboratory has obtained blank filters from the Las Vegas facility, and will
simulate their ueposits.

(d) The cause for the deviation is believed to be erroncously high stronttum ytelds, probably caused by incomplete separation of calctum. The
laboratory has investigated carrier concentrations and pipeting techniqu=s and have found them io be correct. Furher aspecis of analysts
techniqu=s are being tested. The laboratory has recetved a new strontium extraction material developed at Argonne Nationa Lahoratory.
Experiments with this method to achieve better separation of calitum were completc® and procedure PRO-032-105 was tmplemented on 2/1/92.

(¢} There is no apparent cause for the low K-40 results. Two other 1sotopes spiked in the sample were in good agreement with EPA values. Unit
conversions were reviewed and found to be Jrrectly applied. Posstbie Dackground errors in geometry were investigated and found 1o have an
insignificant effect.

(fi  Probable fatlure to transfer ali sample residue to the counting planichel. 7 nalysts are being testing using in-house and other £PA spikes
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TLD MEASUREMENTS

During the four quarters of 1986, a PPl dosimetry system was used which
consists of a Panasonic UD-710 reader and UD-801 badges. The UD-80! badges
have two elemer*s of )ithium borate (Cu) and two elements of calcium sulfate
(Tm). Only the calcium sulfate (Tm) elements are used for environmental
measurements. This phosphor was chosen for its characteristic high light
output, minimal thermally induced signal loss (fading) and negligible seif-
dosing.

In handling, the badges are kept clean, and the element phosphors are not
touched. The badges are stored and transportec in plastic bags or other
containers,

Before going to the field, the dosimeters are read twice (separated by one
hour) in which the second reading is used as an inherent (backgrounc, reading
for each element. After the inherent read, the badges are placed in sealed
pla tic bags, to aid in preventing moisture contacting the TLDs, labeled with
the sampling location and taken immediately out to the field. Upon removal
from the field, the TLDs are inspected for any damage and read out

ir. idiately. In-transit TLDs are not used tecause of the short time period

ween the inhar nt reading and field placement.

An element correction factor has been calculated for each element, and the
reader 15 calibrated using TLDs exposed to a cesium-137 source.
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DETERMINATION OF GROSS ALPHA AND/OR GROSS
TELEDYNC ISOTOPES

ONTROL




~'1 nlanchets are rounted in low background gas-flow proportional counters.
Calculation of gross alpha activities includes the use of an empirical self-
absorption correction curve. No corrections are made for self-absorption in
the calculation of gross beta activities. It 1s assumed that the beta self-
absorption is negligible with the massss of residue involved.

Quarterly composites ¢<f the weekly air particulate filters are counted for
gross alpha activities, Preparation Tor counting involves the dissoiution of
the filters and the vventual transfer of the residue from filter deposits onto
stainless steel planchets. As with the calculation of other gross alpra
activities, corrections are made for sample self-absorption of alp~a particles
during counting.

CALCULATION OF THE SAMPLE ACTIVITY

j“. + KN
o~ b
[ iC ] " t
C ) | _E . ‘:\"“: - ’ .
p - "~ Rp— e SR = -
unit volume or mass 2.221V) (&) 2.22(\V) (E)

net activity random uncertainty

where: ( total counts for sample

t count time for sampie/background (minutes)
R, = background count rate of counter (cpm)

2 dpm

pui

V(M) = volume or mass of sampie analyzed

£ = efficiency of the counter (cpm/dpm)

Lasd
~o
L]

Calculation of the Minimum Detectable Concentration (MDC) Value

- ————

4.66y 2
MDC = A
;.2{ \ »} \A'_")
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RADIOCHEMICAL JETERMINATION OF I-131
IN MILK ‘ND WATER SAMPLES

TELCYDYNE ISOTOPES

A four liter aliguot of sample is first equilibrated with stable iodide
carrier. Following a period o time sufficient for equilibration, anion
exchange resin is added to the aliquot to captuie the iodide io.s present.

The iodide ion 1s subsequently removed from the resin using sodium
hypochlorite. Hydroylamine hydrochloride is then used to produce free iodine.
The resulting free 1odine is then extracted from the aqueous phase by
dissolution in carbon tetrachloride. This is followed by a reduction back to
the iodide form using sodium bisulfite and back-extraction to the aqueous
phase. Once in the aqueous phase again, the iodide is precipitated as
palladium ‘odide fcllowing the addition of palladium chloride.

Another aliquot of the sample is used to determine the stable 10dide content
of the milk by tne use of a specific-ion electrcde. This information is then
used to correct the chemical yield determined from the mass of the Cried
pracipitate obtained.

The dried precipitate is beta counted on a low-level counter
CONTROLS FCR ENVIRONMENTAL POLLUTION

Different methods are used for the analyses of water and milk samples by
Controls fo. Environmental Pollution (CEP).

Stable iodice carrier is added to four liter alicuots of each water sample
together with sodium nitrite and carbon tetrachloride. Free iodide is
produced *hat then preferentialiy dissolves in the carbon tetrachloride
portion of the mixture. Hydrazine soluticn is then added to the portion
containing the f.ee iodine and carbon tetrachloride, effectively pulling the
iodine out of solution in the carbon tetruchloride and back to the agueous
phase. From the aqueous phise, the iodins is precipitated as silver iodide.

Stable iodide carrier is addad to four liter aliquots of each milk campie
together with anion exchange resin which captures the iodide iuns that are
present. Th~ {fodide ions are subsequently removed from the resin with sodium
perchlorate. The iodine is then precipitated as silver iodide.

The dried precipitites resulting fron the procedures for both water and milk
analyses described above are beta counted on low-level counters,

B-5



CALCULAVION OF THE SAMPLE ACTIVITY

g

BCi i T \~ ¢
! 2.22(V) (y) (DF) (&) 2.22(V) {y) (DF) (E)
net activity raindom uncertainty
where: C = total counts from sample
t = counting time for sample (min)

Ry « background count rate of counter (cpm)
2.22 = dopm
pCi
V = volume of sample analyzed (liters)
y = chemical yield of the mount or sample counted
OF = gecay factor from the collection tu the mid count time

E = efficiency of the counter for the 1-131 betas.

Note: Efficiency is determined by countirg an 1-131 standard.

Caiculation of the MOC

%,
3

MDC = 4.66 , \ -
2.22(V) (y) (DF) (E)
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DETERMINATION OF TRITIUM BY GAS COUNTING
TELEDYME ISOTOPES

A2 ml aliquot is reduced into hydrogen gas and collacted in an activated
charcoal trap. The hydrogen is then transferred ~to a previously evacuated
one liter proportional counter. Non tritisted hydrogen and ultra-high purity
methane is added and the mixture is counted. Backgrounds and standards are
counted in the same gas mixture as the samples.

Calculation of the sample activity:

: 3.234% (TN NxV ISR
et pe ’C-j- B e ¥ [(cpy, - BKG 2 2 Y G + B
onit vol. BM <V, J

the tritium units of the standard

»

where: (TU)N

V~ = volume of the standard used to calibrate the efficiency
of the detector - in psia
Vs = volume of the sample loaded into the detector - in
psia
(CPM)N = the cpm activity of the stan® rd of volume VN

——
)
©
=
e
o
B

the gross activity of the sample of volume VS and the
detector background

8KG = the background of the Jetector in npm

3.234 = conversion factor c.anging TU to pCi/l
t = counting time for the sample
% = standard deviation of the gross activity of the sample
and the detector backgrcund, in cpm
8 = standard deviation of the background, in cpm
B-,



Calculation of the MOC

where:

Sa

G

8

stancard deviation of the gross activity of the sampla and
the detector background, in cpm

standard deviation of the background, in cpm
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DETERMINAT(ON OF T7ITIUM IN WATER
BY LIQUID SCINTILLATION COUNTING

TELEDYNT ISOTOPES

Teledyne Isotopes uses electrolytic enrichment of the sample prior to liquid
scintillation counting to increase the sensitivity of the analysis.
Approximately 55 milliters of the sample undergoes enrichment by
electrolysis.. MWater molecules containing only protium (hydrogen with a mass
number of one) decompose electrolytically at a faster rate than those
tritiated water molecules. The non-electrolyzed water which remains becomes
enriched in tritium as a result. Electrolytic enrichment typically produces 3
to 5 milliliters of water in which the tritium is concentrated.

Afier the enriched watar is distilled for purification purposes, three
milliliters is mixed with 1iquid scintillation material and counted for
typically 100 minutes to determine its activity.

CALCUL... IO OF THE SAMPLE ACTIVITY FOR TRITIUM

~
i
L

C J
£z % B .
'[t i L - v
2.22(V) (EF) (B) (=£) 2.22(V) (EF) (E) (==£)
v, v,

net actiivity random uncertainty

total counts from sample

count time for sample (minutes)

background count rate of counter (cpm)

= dpm

pCi

initial volume before enrichment (liters)
enrichment factor (unitless)

efficiency of the counter for tritium (cpm/dpm)
volume counted by liquid scintillation

final volume at the end of enrichment

where,

Nfﬁﬁ
o
~

»

MM
- n -y

E

r

MDC = o
-~ P {
(2.22) (V) (EF) (B) (33)
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CONTROLS FOR ENVIRONMENTAL POLLUTION

Electrolytic enrichment 1! not currently available to Controls for
Environmental Pollution (CEP). Consequently, larger aliquots of sample and
longer counting times are employed to achieve the same sensitivities as
Teledyne. CEP first filters and/or distills an aliquot of each zample,
depending on the samnles’ appearances and the likelihood that contaninants ave
present that might interfere with ‘“e liquid scintillation process. Following
any purification steps that may be m-loyed, © milliliters of the sample is
typically counted for 1,000 minutes.

CALCULATION OF THE SAMPLE ACTIVITY FOR TRITIUM

R

1'\ -
i gt 5 |
" ol -y &
pci . _|E, tbl i \ "t
¢ 2.22(V) (DF) ~ 2.22(V) (D) (E,)

+

R, +R,

net activity random uncertainty

0
4

where: sauple count rate (cpm)

background count rate (cpm)

sample counting efficiency (cpm/dpm)

background counting effiziency (cpm/dpm)

dpm

pCi

volume of aliguot counted (liter)

decay factor from collection to mid-count time (unitless)

sample/background count time (minutes)

Calculation of the MDC

. T e
~

~

s BN

-0 < ~N T m
-y
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DETERMINATION OF GAMMA EMITTING RADIOISOTOPES
TELEDYAE ISOTOPES AND CONTROLS FOR ENVIRONMENTAL POLLUTION

Gamma emitting radionuclides are determined with the use of a Tithium-drifted
germanium (Ge(Li)) and high purity germanium detectors with high resolution
spectrometry .n specific media, such as, air particulate filters, charcoal
filters, milk, water, vegetation, soil/sediments, biological media, etc. Fach
sample is prepared and counted in standard geometries such as one liter or
four liter wrap-around Marine'li rontainers, 300 ml or 150 ml botties, two-
inch filter paper source geometries, etc.

Samples are counted on larce ( 55 cc volume) germanium detectors cunnected to
Nuclear Data 6620 data acquisition and computat.o. systems. A1l resultant
spectra are stored on magnetic tape.

The analysis of each sample consists of calculating the specific activities of
all detected* radionuclides as well as the minimum detectable concentration
for a standard list of nuclides. The germanium detection systems are
caliorated for each standard geometry using certified radionuclide standards
traceable to the National Bureau of Standards.

CALCULATION OF THE SAMPLE ACTIVITY
(C-B] 2 yC+B

Net pCi/voel or mass =

. 1 =Y
2.22(V) (E) (GA) (DF) (t) 2.22(V) (E) (GA) (DF) ()

net activity random uncertainty

where: C = area, in counts, of a spectral region containing a gamma
emission of the nuclide of interest

Note: 1if the detector exhibits a peak in this region
when counting a blank this background (BB) is
subtracted from N before using the above egquation.
RE is the count rate of the blank in the
background peak.

B = background counts in the region of interest, calculated
by fitting a straight line across the region connecting
the two adjacent regions.

t = counting interval of sample (minutes)

2.22 = dpm/pCi

v = volume or mass of sample analysed

3 = efficiency of counter at the energy region of interest



GA = gamma abundance of the nuclide at the gamma emission
energy under consideration

DF = decay factor from sample collection time to midpoint of
the counting interval

Calcylation Of The MDC

4.66/
2.22 (V) (B) (GA) (DF) (t)

MDC (pCi/veol or mass) =

The width of the region around the energy where an emission is expected is
calculated differently for MDCs than it is for the width of a peak that is
actually identified. Conseauently, the value of C used in the two equations
may differ.

* The analyst's judgement is exercised in the decision to report an activity,

The agreement between various spectral lines of the same nuclide, and

possible interference from other nuclides, are considered i~ this decision.



DETERMINATION OF GROSS BETA MINUS K-40
ACTIVITY IN MILK SAMPLES

TELEDYNE ISOTOPES

This procedure describes a radiochemical method for measuring the gross beta
activity of milk after removing natural K-40.

One fourth liter of milk sample is curdled by adding trichloroacetic acid
(TCA) solution. The curd is removed by vacuum filtration. Radicactive
species are co-precipitated with natural calcium as oxalates by addition of
oxalic acid and ammonia (leaving potassium in solution). The precipitate is
collected by vacuum filtration on a polycarbonate (Millipore) filter, then is
ashed in a muffle furnace to remove organic material. The ash 1s dissolved in
hydrochloric acid and solids are removed by filtration. Oxalates are again
precipitated and collected on a polycarbonate filter. After drying, the
precipitate is removed from the filter and crushed to a powder, the placed in
a 2-inch stainless steel counting planchet.

Precipitate mass is determined by weighing the planchet before and after
mounting the sample. The planchet is counted for beta activity on an
automatic proportional counter. Results are calculated using an empirical
salf-absorption curve which allows for the change in effective counting
efficiency caused by the residue mass.

CALCULATION OF THE SAMPLE ACTIVITY
TELEDYNE ISOTOPES
[5 nb" P EF A

pci . |t . t
t  Z.22M (B ~ Z.22(N (B)

net activity random uncertainty

C = total counts from ample (count-)
t = counting time for sample (min)
R,» background count rate of counter (cpm)
22 = dom
pCi
Y = volume of sample analyzed (liters)
E = efficiency of the counter (cpm/dpm)

Establishing and repor*ing activities that are equal to or less than the
detection limit:
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RADIOCHEMICAL DETERMINATION OF STRONTIUM-S0 IN MILK
CONTROLS FOR ENVIRONMENTA! POLLUTION
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RADIOCHEMICAL DETERMINATION OF STRONTIUM-89 IN MILK
CONTROLS FOR ENVIRONMENTAL POLLUTTOR

Solution saved from the strontium-90 procedure is evapurated and the residue
is wet ashed with nitric acid and hydrogen peroxide to remove organics. The
strontium is precipitated as a nitrate, redissolved, and precipitated once
again. After redisolving again, the struntium is finally precipitated as an
oxalate., The precipitate s counted in a low background beta counter for
total strontium. Strontium-89 activity is determined from the difference
betw2en the count of the total strontium and the strontium-90 count.

CALCULATION OF SAMPLE ACTIVITY

8]

pei | 1= B - 114(D) (By) 18y | © :
2:88%

t) (V) (E) (DF) (Yg,) 2.22 (V) (E) (DF) (Y,

8]

where: = total counts for the sample

C
B = background counts
2.22 = dpm

pCi

count time for sample/background (minutes)

volume of sample aliquot analyzed (liters)

counter efficiency for strontium-89 (cpm/dpm)

decay factor from collection to midpoint of count (unitless)
= yield (recovery) of strontium (unitless)

= yttriun-90 ingrowth into strontium-83 portion {(unitless)

= strontium-90 counting efficiency

Ngo = net strontium-90 counts

Calculation of the MUC

B + [1+(2) (E90) | N-90]
E&

(V) (B) (DF) (¥,,)
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APPENDIX C
DATA REPORTING CONVENTIONS

Results of analyses are generally reported to two significant figures. Random
uncertainties of counting are reported to the same decimal place as the
result.

In Tables 6-20 presenting analytical measurements, a calculated value is
reported with the random uncertainty of counting at 2 s*andard deviations (2s)
calculated by considering both the sample and background count rates. The
uncertainty of an activity is influenced by the volume or mass of the sample,
the background count rate, the count times, the method used to round off the
valuc obtained to reflect its degree of significance,and other factors. The
uncertainties of activities determined by gamma spectrometric analyses are
also influenced by the relative concentrations of the radionuclides in the
sample, the energies and intensities of the gammas emitted by those

radionucl ide, and the assumptions used in selecting the radionuclides to be
quantitativ v determined.

Results repo ~.d as less than (<) in Tables 7-20 are below the minimum
detectable concentration (MDC) or the critical level (CL), depending on the
analysis type. The MDC is an estimate of the detection capabilities of the
overall measurement method, taking into account not only the counting system,
but also the characteristics of the sample being counted. When the MDC is
used as the level to decide whether or not to enter a measured value into a
table, there is a 50% chance that the value will be entered when the actual
sample activity is equivalent to the MOC. There is only a five percent chance
that a value representing a fluctuation in background 2 *“*vity will be entered
as sample activity in such an instance.

When the CL (equivalent to one-half the MDC) 1s used as the leve' to decide
whether or not to enter a measured value in the table, the chance .ecomes 95%
that a measured value will be entered in the table when sample activity is
equivalent to the MDC. The CL criterion was applied to the data for the
results of most specific radionuclide analyses. CLs were not used for gross
alpha and beta analyses.

With the exception of gamma spectroscopic analysis results, the averages for
indicator and control locations reported in Table 4, which summarizes the
entire year’'s results for the SSES REMP, were calculated using all measured
values, whether or not they were reported in Tables 6-20. Values below the
MPCs and CLs, even zeroes anu negatives, were part of the averaging process
for these analysis results.
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FOREWORD

The Susquehanna Steam Electric Station (Susquehanna SES) consists of two
boiling water reactors, each with & net electrical generating capacity of
1,050 megawatts The 1,500 acre site is located in Salem Township, Luzerne
County, Pennsylvania approximately five miles northeast of Berwick,
Pennsylvania. Under terms of an agreement finalized in January 1978, 90% of
the Susquehanna SES 1s owned by the Pennsylvania Power and Light Company
(Licensee) and 0% by the Allegheny Eleciric Cocperative, Inc.

The 1991 Annual! Environmental Operating Report (Nonradiological) for Units |
and 2 describes results of programs necessary to meet requirements of Section
2F of the Operating License, Protection of the Environment, and Appendix B,
Environmental Protection Plan, as well as commitments in the Final
Environmental Statement related to operation (NUREG-0504), June 198] This
report discusses environmental commitments and impacts from January i, 1991,
through December 31, 1991.









TABLE OF CONITENTS

SECTION PR UG, ; | | ) SE—— PACE N
4.2.1.1 Herbicides Used 4.2
§4.2.1.2 Records 4.2
4.2.1.3 Types of Maintenance Reported §4-3
4.2.2 Aquatic Programs 4-4
5.0 Environmental Protection Plan Reporting

Requirements 5-)
$.1 Review and Audit 5-1
5.2 Records Retenticn 5-1
5.3 Changes in Environmental Protection Plan o-1
5.4 Plant Reporting Requirements 5-2
§.4.1 Routine Reports $-2
$.4.2 Nonroutine Reports §-2

Exhibit NO.
Amer:can Shad Impingement Letter i
TABLES
Number litle
4.2-1 Maintenance of Transmission Line Corridors, Selected Herbicide
Application
§4.2-2 Maintenance of Transmission Line Corridors
FIGURES

Number Title
5.1-1 Auditing Organization Chart



3 g .
: ] R g 1 gr—






ENVIRONMENTAL ISSUES




2.0 ENVIRONMENTAL 1SSUES
2.1 AOYATIC ISSUES

The aguatic monitoring program for operation of the Susquehanna SES is divided
into two phases. Phase 1 includes effluent monitoring required by a National
Pollutant Discharge Elimination System (NPDES) permit icsued by the
Pennsylvania Department of Env.ronmental Resources (PaDER). Monthly discharge
monitoring reports are submitted to the PaDER as part of the permitting
requirements. The station operational NPDES permit No. PA-0047325 was
reissued on Janua " 22, 1990, and expires on January 21, 1995. Thase 2 of the
aquatic monitoriyn < ogram deals with programs listed in the FES involving
environmental monity .ng.

The PaDER in Phase 1 is responsible for regulating the water quality permit
for the Susquehanna SES. The NPDES permit deals with discharge parameters for
the Susguehanna SES sewage treatment plant, cecoling tower blowdown, and
miscellaneous low volume waste discharges. The cooling tower blowdown also
includes in-piant process streams which discharge to the Susquehanna River,
Various low volume waste sumps discharge to the storm sewers which flow into
Lake Took-a-while, and eventually into the Susquehanna River.

The parameters monitored in the sewage treatment plant effluent limits are as
follows:

Flow

pH

Total Suspended Solids (TSS)

Carbonaceous Biochemical Oxygen demand (CBOD-5)
Fecal Coliforms

In-plant process effluents combine with the cooling tower blowdown before
being released to the Susquehanna River. These process effiuents are
monitored for flow, 7SS, and oil and grease. Parameters monitored in the
combined cooling tower blowdown to the Susquehanna River are:

Flow

pH

Free Available Chlorine
Chromium

zinc

The parameters monitor=Z in the various low volume waste sumps and drains that
discharge to storm sewers leading to Lake Took-a-while are:

Flow

pH

158§

0i1 and Grease

Phase ¢ of aguatic monitoring programs, identified in the FES and Appendix B
of the Operating License for the Susquehanna SES, included monitoring algae

2-1



and benthic macroinvertebrates both above the intake from and below the
discharge to the Susquehanna River. Requirements for these activities were
compieted in 1988,

In the spring of 1991, the Susquehanna Anadromous Fi-h Restoration Committee
directed the capture of 27,227 American shad in the two fish 1ifts below the
Conowingo Dam on the Susquehanra River. Of these, 24,662 shacd were
transported and stocked upstream of all major dams, with less than 3%
mortality (Ref, 2.1-1). River flow was extremely low from May through October
1991 because of the drought in Pennsyivania. Consequently, there was little
chance that any of these fish migrated upriver beyond Berwick, Pennsylvania,
The autumn monitoring program for impinged juvenile American s’ ad at the
Susquehanna SES river intake was, therefore, cancelled in 1991 (Exhibit 1)
with the concurrence of Richard St. Pierre, Susquehanna River Coordinator for
the U.S. Fish and Wildlife Service.

The monitoring program for the asiatic clam, Corbicula fluminea, continued in
199]1. However, the program was expanded to include monitoring for another
biofouling mollusk, the zebra mussel, Dreissena polymporpha. Young of this
species was reported in the Susquehanna River near Johnson City, New York, in
July 1991. Specific techniques for zebra mussel monitoring at Susquehanna SES
will include: examination of water samples, natural and artificial
substrates, and a side-stream sampler to be installed at the River Intake
Structure.

2.2 TERRESTRIAL ISSUES
2.2.1 STUDIES PREVIOUSLY COMPLETED

Terrestrial environmental studies completed prior to 1989 included cooling
tower bird impaction and sound level surveys.

2.2.2 MAINTENANCE OF THRANSMISSION LINE CORRIDORS

During 1991, trees and brush in the transmission line corridors were
maintained with herbicides and by manual clearing. The terrestrial monitoring
program for the Susquehanna SES transmission lines was initiated in response
to commitments in Section 5.2.5 of the FES. Three major transmission lines
are associated with the Susquehanna SES: 1) Stanton-Susquehanna No. 2-500 kV
line, 2) Sunbury-Susquehanna No. 2-500 kV line and 3) Susquehanna-Wescosville
500 kV line (former Susquehanna-Siegfried line). These lines may be operated
at either 230 kV or 500 kV. The maintenance program for transmission line
corridors is discussed in detail in subsection 4.2.1 of this report.

The schedule fur conducting periodic erosion control inspections of these
lines and access roads is based on the age of the line. Su=squehanna’s
transmission lines are inspected twice per year by foot patrols and three
times per year by helicopter patrols. A comprehensive overhead inspection is
performed once every five years.

In 1981, the three transmission lines and corridors were inspected by
helicopter and foot patrols with no adverse impacts reported,

2-2
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CONSISTENCY REQUIREMENTS






10.

1.

12.

discharge to the river. This was the preferred di_posal route for
treatment. A total of 3000 gallons was diccharged over a two-week
period. This activity was included in the NPDES permit application
submitted to the PaDER.

Discharge of Nitrited Water to Cooling Tower Basin - Closed cooling
system water containing nitrites and slimicide C-68 was aischarged tc
the Cooling Tower and then to the river. This activity has been
previously reported to the PaDER, and we do not expect any additional
impacts not addressed in the NPDLS permit application.

Lonstruction of Storage Building - An ash storage facility capabie of
providing storage for 300 to 5CU tons of ash for use as snti-shid
material was to be located near the S-2 Pond access road. A wetlands
evaluation determined this facility would not impact on any wetland
areas. This project has since been cancelled.

Testing of Water Treatment Chemicals - No impact was expected from
testing chemicals to support the station circulating water system
chemical treatment program. Chemicals tested included dispersants,
scale inhibitors, ancd carbon steel corrosion inhibitors. The maximum
amounts of chemical from each category, respectively. to be
discharged daily, as active reagent was 0.08, 0.04 and 0.06 1bs/day.
The FaDER was provided the details of the tes. ~lan.

Discharge of Fire Hydrant Water to Storm Drains - There will be a
discharge of 75,000 gallons of water to storm drains during the
annual fire hydrant test. Any treaiment chemicals in the water wculd
be dissipated prior to entering onsite Lake Took-a-while, the
recreation pond about 0.75 miles away. This activity was similar to
number one above. Also, the PaDER approved this discharge activity.

Installation of Blowdown Flow Instrumentation - Installation of Unit
] and Unit 2 blowdown flow instrumentatic. will repiace existing
cooling tower blowdown flow meters for improved reliability.

Flow Tests Using Dye - Periodic use of Rhodamine WT liquid dye for
flow tests and environmental studies. The U.S. Envir nmental
Protection Agency indicated Rhodinine WT was safe in drinking water
up to 100 ppb. We will not exceed this level in tests or studies.

Upgrade of Production Facility - Consiruction activities for upgrade
of this facility will be within protected areas onsite previously
addressed in the construction permit. There is no additional impact
from construction activities.

None of these activities required U.S. iluclear Regulatary Commission
approval.

3-2
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4.2 ENVIRONMENTAL MONITORING
4.2.1  MAINTENANCE OF TRANSMISSION LINE CORRIDORS

4.2.1.1 HERBICIDES USED

A1l herbicides utilized to control incompatible vegetation within the

Susquehanna SES transmission line corridors are approved for use by the U,
all major manufacturers or

Environmental Protection Agency. In addition,
formulators have had these products registered for distribution by the

Commonwealth of Pennsylvania under the authority of the Pennsylvania Pesticide

Control Act of 1973.

The following herbicides are specified for use in the Licensee’s programs and

are applied according to the instructions on the label.

e 7 Bk
Commercial Active Regt sct'rlat ion
Name ingredients Nuimber

Krenite UT fosamine Ammonium 352-395

Tordon 101 2, 4-0, Picloram 464-306
Tﬁ;athway 2, 4-D, Picloram 62719-31

i (Formerly Tordon RTU)

Garlon 3A Triclopyr 62719-37

Access Triclopyr, Picloram 464-576

Garlon 4 Triclopyr 464-554

Accord Glyphosate 524-326-AA

Additional herbicides may be needed if the level of control (i.e.,
new/different species, sudden increases, resistance¢ to established chemicals)
changes.

4.2.1.2 RECORDS

Rezords of herbicide use are maintained for a period of at least five years in
appropriate Divisian Offices of the Licensee. These records include the
folliowing:

1. Copies of labels of specified herbicides which designate commercial
names, active ingredients, rates of application, warnings, and
storage and handling requirements

2. Concentrations of active ingredient formulations diluted for field
use

3. Diluting substances (carriers)

4-7






4.2.2 AQUATIC PROGRAMS

The aquatic monitoring requirements, identified in the FES and Appendix B of
the operating license for the Susquehanna SES, have been completed ana confirm
that effects on aguatic biota and water quality due to plant operation were no
greater than predicted

&
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TABLE 4.2-1

HUSBSQUERAWNA EBEE
Maintenance of Transsmission Line Corridors Pase 4 of 9
Balective Herbicide Application

- Susguehanna-Wescosville 500 KV <

Line Nawes Division
Herbicides | Additives Carriler
[ Spec. Amt. Spec. Amt. Spec. Amt.
Alt. Commercial Active Acid Per 100 Gal Commercial Per 100 Gal Per 100 Gal
_No, _Name Ingredient Eguiv. __Sclution _Mame  _ Solution | Name . Solution
1 Garlon 3A Ti iclopyr ifjGal 1/2 Gal. Cloan Cut 1/4 Gal. Water 98-3/4
Tordon 121 Piclcram .54#/Gal i/2 Gal. (Arborchem)
2,4-D 2¥/Gal
E) Accord Giyphosate 3#/cal 1 Gal. Agquatic 1/2 Gal. Water 98-1/2
Surfactant
{Arborchem;
Application Data
Total Application Totail To:al Pounds Pounds
Ait. No. of Gallons Rate Gallons Ratas Acid Per
No, Acres Solution  _ Gal./A = Concentrate Gal./A _Eguivalent _Acxe
1 23.6 157% 66.7 Garl.--7.9 «33 Triclopyr-23.7 1.00
Torden-7.9 .33 Picloram - 4.3 .18
2,4-D -15.8 .67
13 6.6 100 15.1 Accord-1.0 « &S Glyphosate-3.0 .45
Alt. Ko. Application Date Location By Grid No.
From To From To
e e —$J/10/9) . SJ2XNJSY  f . 44113N33916 = _44656KJ3295(RT 2]9)
P D ___$/10j91 _6/33/93 | 44136N32589  _SUSQUEHANNA RIVER

&
Line Clearance Forester PRBRI b ¥ b | © Lo Y ¢ L P.O. Box 158, Montoursville, FA 17754 l
Title Phone » hddress
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a SUSQUERANNA SESB
E Maintenance of Transsission Line Corridors
i Selective Herbicide Application
;‘ 1221 Supbuly-Susguehanna f< susguehanna
5 Year Line Names o islon
I 1
Herbicides Additives arrier " 4
2 A - — vy— - - — - - —
; Spe« Amt : pe Amt Spe« Amt .
Alt mmer ~ Act.ve Acid Per 100 Gal ommercial Per 0 Gal Per 100 Gal
NQ Nape lngxedient Equiy Selution Name solution Name selution
>arlon 3A Triclopy i#i1Gal 1/2 Gal ean t 4 A wWater 38-1/4
Tordon 101 Picloras 54#/Gal 2 Gal {Arborchens
2.4-D 2 F al
:
4
; 3 2 rd yphosate & 3 3 Aguat 5 Wat 3R .
/ - o
ADg 3 at -
—- Y P ——— —— - s 4 I —— . —
Tota Applicat n Total Tota i r F nds
Al M £ =38 RPate allons Rate A ) Per
N ACres solusion @l /A concentrate cal./A sguivaler Acre
= TI M. 6 BE 4 ar r s 4 14 PY 4 .
Tordor 4 v ram
ES - B
A . % 2 ) A .. € ph eat .
:
- ——
A. NoO APs atior ate I ation B ~
- —— " i - i ;
From T Frome T
# . CiANIZA 2 4 E "; ‘;p Au\’- .b‘ - ‘-)‘&""b -
i . 6/10/91 [30/3] 44101N139]¢ 25791N24173
:
B
b
< %
l'f_ T T e ™ e~ -
v " .
£ Li Clearance forestel i B-5219 i x 158, Mopntoursville, PA 1 3
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From To
60457 /847964 60424/54 '
60457 /847964 60474/547980
60499 /547815 60457/547964
60499 /S47819% 60457 /547964
60457 /547944 60499/547819
60495 /S47819 50452 S47964
60210/548965 60241 /54894¢
60141/549046 60110/5451¢
60781/550456 60697 /S5S501265

S47041 60742/847154

&

s e

i
!
;

fre« Removals

Grid Location
Frome To
IS4T713137 616 . 4/547 )2
IS46919 60777 /5470

S46822 608BB6/546

“

B LT St

§TTT T A I LSS 7 5D . T B AR N R w‘]




EPP REPORTING REQUIREMENTS







G ER B S EE O B B Y S G B EE B D B S .S =e

- *
x = ¢ :
> . - . )
- o - S
ox - A
> - - - b=
ve -
- X o - o -
. - z
-7 - o <r i



3

Figure 5.1-1
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