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EXECUTIVE BUMMARY

The 199] Radiological Environmental Operating Report provides the
results of data collected and analyzed for the Radiclogical
Environmental Monitoring Program (REMP) during 1991.

The objective of the REMP is to verify that the South Texas Project
Electric Generating Station (STPEGS) is cvperating within its design
parameters and to assure effluent release into the environment do
not result in a significant dose to incividuals off-site. This
objective is accomplished by thoroughly evaluating known and
predictable relationships between the plant and the environment
vhile performing additional evaluations where unique relationships
exist. Approximately 2,000 analyses of air, water, soils,
sediments, vegetation, and meat products were performed during
1991.

Ne nuclides of interest or elevated levels of radioactivity were
measured in samples taken from the enviromnment around the plant
site. This has special significance since the analysis
sensitivities were significantly lower than required. The tritium
level measured on-site in the Main Cooling Reservoir (MCR) was one
third the predicted concentration.

A special study was performed in 1991 to evaluate the behavior of
radionuclides in liquid effluents released into the MCR. This
study showed that the majority of the Cobalt-60 in the M"7 is fixed
to the bottom sediments and is not expected to migrate otrf~site to
the river., Calculations show that the dose from the Cobalt-60 to
a hypucnetical person living on-site and consuming water °nd fish
from the MCR was one thousandth of the exposure from natural
resources.

In conclusion, the data shows no radicactive material originating
from STPEGS has been deposited in the environment arounc the site
and the doses calculated based on measured effluents in 1991
indicate that STPEGS operations continue to have ro adverse effect
on the general public or the environment.




SITE & AREA DISCRIPTION







The economic base for this area is agricultural related.
Consequently, the majority of the land in the vicinity of the site
is utilized for the production of five major agricultural crops:
beef, rice, milo, soybeans and cotton. In addition to the
agriculture industry, there is commercial fishing in the lower
Colorado River, East and West Matagorda Bays, Intercoasts' Canal
and the Gulf of Mexico. Currently shrimp, oysters, and ¢. b are
the target commercial fish while fin fishes have been less
important commercially in recent years.

Although the surrounding area is heavily cultivated, significant
amounts of woodlands, thicket, brush, fielde, marsh and open water
exist to support wildlife. The area lies in the southern region
of the central flyway and hosts an abundance of migratory birds
while the local estuary environments provide the necessary habitat
for a variety of fish types to complete their lifc cycles. The
area is well suited for recreational hunting and fishing.

The cl‘mate of the region is subtropical maritime, with continental
influs 'ce, and is characterized by short mild winters and long hot
and hunid summers. The winter season's average temperature is 55°F
and the summer's average is 80'F, with an annual monthly average
of 68°'F, Rainfall is usually abundant throughout the year with a
yearly average of 42 inches. The prevailing wind direction is from
south-southeast from spring through fall, shifting to north-
northeast during the winter months.







Stations identified on the maps can be referenced to station
information found in Table 2. Figure 2 is a zone map used to
identify mobile sample stations (e.g. active/inactive agricultural
areas, wildlife etc.). 2Zone stations are not specified in Table
2. The zone station number is determined in the following manner
when referencing Figure 2:

© The first character of the station number is "Z" to
identify it as a zone station.

© The second character is the direction coosrdinate numbers
1-8.

9 The third character is the distance from site numbers
1-6.

Figure 3 is a map of the MCR divided into five regions. Region 1
is located closest to the effluent release point into the MCR and
Region V the most distant. The ¥ZR is also divided into hundreds
of grids (not shown) that have been cross referenced to their
respective latitude and longitude coordinates. These grids can be
evaluated as distinct sample locations or combined with other grids
making up an MCR region.

Program Status

Ninety-nine pc<rcent of the collection and analysis requirements
found in Table 1 were completed in 1991, The seven prc ram
requirements not completed aie discussed in Table 4, fzmple
Collection and Analysis Deviations. All required analysis
sensitivities were met and no measurements resulted in a non-
routine report.




Critical pathway analysis requires *hat samples be taken fror
agquatic, atmospheric, and terrestrial environments. Samp}es of
various media are selected to obtain data for evaluation of
pot.atial radiation dose to man. Sample types are based on
established pathways and through experience gained at existing
nuclear facilities, A special study was also performed by Houston
“ighting & Power in conjunction with Texas A&M University to
evaluate site-specific wildlife sample types. Sample locations
were determined after considering site meteorol 4y, Colorado River
hydrology, local demography and land use. Sampling locations were
further evaluated and modified according to field and analysis
experience.

Sampling location. may be referred to as an "indicator" or
"control" station. Indicator stations are locations on- or off-
site that are assumed to be influenced by plant discharges during
plant operation. Control stations are locations where plant
influence is not expected. Though most samples analyzed are
accompanied by a control samnle, it should be noted that this
practice is not always possible or meaningful with all media types.
Fluctuations in the concentration of radionuclides and direct
radiation exposure at indicator stations will ultimately be
evaluated with respect to analogous fluctuations at control
stations. 1Indicator stations will also be compared and evaluated
relative to characteristics identified during the preoperational
REMF and meteorological conditions.

Program Implementation

The minimum collection and analysis raquirem~nts are described in
Table 1, Radiclogical Environmental Monitoring Program. Additional
samples from same or alternate locations may be collected and
additional analytical analyses may be performed. Other operating
requivements, including analysis sensitivity -3d non-routine
operating, are described in the Off-site Dose Calculation Manual

(ODCM) . All requirements are monitored and centrolled for
compliance.

Table 2 gives the locat.on description for the sample station,
vector and media type sampled. The table is enhanced to
dlfferentiate between designated control locations, on-site
indicator loucations and off-site indicator locations. Table 3 is
a listing of media code descriptions used in Table 2.

A number of maps and sample collection location methods are used
to implement the program, Figur> 1 includes two maps that identify
permanent sample stations. One map includes stations in a 10-mile

radius while the other is limited to on-site stations.




PROGRAM DESCRIPTION
Objectives

The South Texas Project Electric Generating Station initiated a
comprenensive and fully implemented preope'itional Radiological
Environmental Moni.oring Program (REMP) on July 1985. That program
terminated on March 7, 1988 fulfilling the feollowing objectives
outlined in the NRC Regulatory Guide 4.1.

Personnel training.

Evaluation of procedures, eguipment and techniques.
Identification of probable critical pathways to be
monitored after the plant was in operation.

o Measurement of background levels and their variations
along anticipated critical pathways.

00

Since March 8, 1988, the REMP's operational objective has been to
verify that the South Texas Project Electric Generating Station is
operating within its design parameters and to assure effluent
releases into the environment do net result in a significant dose
to individuals off-site. In doing so, the evaluation of sensitive
environmental analyses will confirm a controlled and predictable
plant operation that result*s in an insignificant impact on the
environment.

Design Philosophy

The REMP was designed and implemented by Houston Lighting & Power.
The overall program design is written to meet the intent of the NRC
November 1979% Branch Technical Position, An Avceotable Radiclogical
Environmental Monitcring Program. The REMP's quality assurance
program has been written to parallel the progran described in NRC
Regulatory Guide 4.15, 'or __Radioclogical

v . Furthermore, the REMP design and operating
philosophy parallels the EPA/Health Physice Society Committee
Report, Upgrading Environmental Radiation Data, HFSR-2(19890)
recommendation that, "if possible, the implementation of all
program aspects should be under the direction ¢f one organization
rather than fragmented into areas of separate group
responsibilities so that continuity and overall understanding are
maintained." The report also states that reliakble results and
interpretations come from programs formulated and implemented by
individurls who are knowledgeable in all facets of the program.
Lastly, the report maintains that all aspects of the REMP have
equal priorities and share primary objectives. 1In practice, sample
selection and appropriate collection techniques hsve been viewed
as important as the employment of state-of-the-art detection
equipment and data analysis methods.



REM" DESCNATE) SW LOCATION, d

ORI

Boy




———

Q205044026 %01

:
<
P
3
W‘
g
w




3
.
g
;
:

3-3



FIGURE 3
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ANALYSIS OF RESULTS AND TRENDS

Annual Radiological Environmental Operating Report Summary

Table 5, 1991 Annual Radiological Environmental Operating Report
Summary, is a digest of tho REMP analytical data. All
environmental analyses have been included in this evaluation
including additional analyses not required by the minimal program.
The summary has been formatted to resemble an NRC and industry
standard. Modifications were made for the sole purpose of reading
ease. The type of media is printed at the top left ot each page,
and the units of measurement are printed at the top right. The
left<hand column contains the radionuclide followed by the total
number of analyses of the radionuclide and the number of non-
routine measurements in the second column. For the purpose of this
report, "non-routine" is a result exceeding the values listed in
Table A-53 of the ODCM, Reporting Levels for Radiocactivity
Concentrations in Environmental Samples. The next column lists the
average achieved Lower Limit of Detection (LLD) for each analysis
type and the LLD reguirement. The limits are found in Table A-52
of the ODCM, Detection Capabilities for Environmental GSample
Analysis. Theose sampling stations which could conceivably be
affected by the operation of STPEGS are identified as "Indicators."
Results data are reported using two significant digits in order to
establish consistency in the report and to parallel established
conventions in similar reports,

A set of statistical parameters are calculated for each
radionuclide for each mnedia. The parameter includes separate
analyses for (1) the indicator stations, (2) the station having
the highest annual mean concentration, and (3) the control
stations. For each of these groups of data, the following is
calculated:

© The mean value (including negative values and values below
the LLD).

¢ The fraction of analyses that the results were greater than
3 times the random error.

© The lowest and highest calculated concentration.

Typically, the achieved LLDs are significantly lower than the
required limits. As an example, LLDs for gross beta in water will
average a factor of five below the reguirement while the LLD for
gross beta in air particulate will be orders of magnitude below the
committed level. In the case of 1-131 in drinking water, no
committed LLD is indicated. The reasoning is drinking water in the
vicinity of STPEGS originates from deep wells in which I-131, with
its 8.04~day half-life along with the slow migravion of surface
water to the aguifer, dose not constitute a pathway.
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No commercial dairies are located in Matagorda County.
Milk from a dedicated cow and used exclusively for famil>
consumption is not commcnly practiced. No milk supply
of this type was located.

Commercial vegetable farms (truck farms) are not located
in Matagorda County. From time~to~time an individuaa
resident may operate a small-volume fruit and vegetable
stand with locally grown prod. e such as corn, pecans,
and watermelon. However, these produce stands sometimes
offer produce that is not locally grown.

The Army Corps cf Enyineers (ACE) have conmpleted the
redirection of the Lower Colorade River into West
Matagorda Bay. This project alse includes the
construction of a diversion dam just south of the
intercoastal canal on the Colorado River and the
development of recreational area along the mouth of the
Colorado River. The targeted completion date for the dam
construction is late 1392, Permanent water guality and
habitat changes are expected in the Lowe: Colorado River
and Matagorda Bay once the project is completed. For
example, 2,000 acres of wetland habitat is predicted to
be created over the next few ducades in Matagorda BRay.
No definitive information was provided that might suggest
an impacc on the reservoir makeup schedule. However, it
is speculated that the proposed dam will reduce tidal
flow and decrease salinity in region of the Colorado
River near STPEGS's intake structure.

The 1991 Land Use Census identifies the nz2arest resident
in nine of the sixteen sectors within the five-mile
radius of STPEGS. Two additional sectors are also
included because of the residents' close proximity to the
five-mile radius reference. No changes are noted from
the 1990 Land Use Census.

Distance
Sector  (approx. miles) Location
ESE 3.5 Selkirk Island
SE 3.5 Selkirk Island
SW 4.5 Citrus Grove
WSEW 2.5 FM 521
W 4.5 FM 1095
WNW 4.0 Ashby~-Buckey Road
NNW 35 Reynolds Ranch off FM 1468
N - I Reynolds Ranch off FM 1468
NW 4.5 Wondirk Road
E SeD FM 521
ENE W FM 2668



There has been little change in the number of home sites
(full time residents) within the five-mile radius since
the 1990 survey,. The number of home sites are
approxinately 2001; and over 150 of these are located on
Selkirk Island, fouvr miles east of STPEGS. Matagorda
County population was approximately 38,000 in 1991;
virtually unchanged from the 1990 census.

1990 Opea Item

program.

A drainage ditch originating inmediately northeast of the protected
ar a on-site was identified in 1990 and added to the collection
Changes to Part B of the ODCHM reflecting this change have

been approved. This item is now closed.

ecommendaiions

and Use Census did not produce any new information that
1t in changes to the REMP. The existing surveillance
ts continue to be effective in assessing the radiological

ital quality of STPEGS environs.



QUALITY ASSURANCE




- aLITY ASSURANCE

Desigr

The qguality assurance program for the Radiclogical Environmental
Monitoring Program has been designed to meet the intent of
Regulatory Guides 4.15 Part C and 4.1. EPA documents 600/7~-77-088,
600/8-78-008, and 600/4-79-019 were also consulted in the overall
program design. Quality is measured and assessed by four distinct

methods:

1. Houston Lighting & Power Nuclear Assurance Department

o Performs periodic surveillance of
specific REMP activities throughout
the year

o Performs an annual comprehensive
audit of the REMP

o Provides for ar independent technical
review by a tecanical specialist

2. Radiological Laboratory Quality Assurance Program

© Routine instrument control checcks
including calibrations and
calibration verification

o 1Initial and annual testing and
analysis

o Intralaboratory quality control
analyses

© Quarterly internal assessments

3. Interlaboratory Measurement Assuirance Programs

o Participation in the U.8. Environmental
Protection Agency's Intercomparison
Studies Program

o Participation in the U.S. Citizens
for Energy Awareness/National
Institute of Standards and
Technology (USCEA/NIST) Measur ment
Assurance Program for the Nuclear
Industry

o Participation in the Battelle Pacific
Northwest Laboratories' Measurement
Assurance Program.

o Participatior in an interutility
measvrement assurance program.
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Figure 8
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Figure 10
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Exposure Pathway
and/or
Sample Media

Nominal Number of
Sample Locations

Routine
Sampling
Mode

Nominal
Ccllection

Frequency

Figure

Analysis

Analvsis

Minimum
Analysis
Frequency

Direct Radiation
(TLDs)

Airborne
a. Radioiodine &
Particulates

b. Soils

Total Stations: 40
16 Stations located in sixteen

sectors approximately 1 mile
from containment.
16 Stations located in sixteen
sectors 4-6 miles from
containment.
6_Stations located in special
interest areas (e.g. schoel,
population cente:) within a
l4-mile radius of containment.
located in
areas of minimal wingd
direction (W, ENE} 10~15 miles
from containment.

a : 2
(5)
3 _Staticns located at the
exclusion zone, anproximately
1 mile from containment in the
N, NNW, and NW sectors.

1l Station located in Bay City,
14 miles from containment.

1 control Station located in a

minimal wind direction (W) 11

(7)
5 Same as air stations.

Continuous

Continuous

Grab

Quarterly

Weekly

Annually

Dl & D2

D1 & D2

D1 & D2

Gamma

Gamma-
Isotopic

Quarterly

Weekly

i
l
!




Exposure Pathway
and/or
Sample Media

Nominal Number of
Sample Locations

An

Nominal
Collection
Frequency

Figure

Analysis

Minimum
Analysis
Frequency

Waterborne
a. Surface

2 Stations located adjacent to
farms within 5 miles of
containment

Total Stations: 21
(7)
1 Station located in reservoir
at point of reservoir blowdown
to Colorado River.

located
above the site on the Colorado
River not influenced by plant
discharge.
1 Station avproximately 2
miles downstr2am from blowdown
entrance into Colcrado River.
1l Station lccated near Site
boundary in the Little Robbins
Slough.
1l Station located near Site
boundary in the East Fork of
Little Robbins Slough.
1 Station located near Site
boundary in the West Branch of
the Coloradco River .
1l Statjon located in drzinage
ditch north of reservoir that
empties into the Colorado
River upstream of the
reservoir makeup pumping
facility.

Composite
{(grab, if
composite
not
available)

Grab

Monthly

Quarterly

D1 & D2

Gamma~
Isotopic
Tritium

Garma-
Isotopic
Tritium

'
i

S

Monthly

Quarterly
Composite

Accordina
to
collec- |

tion
frequency!
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Exposure Pathway
and/or
Sample Media

Nominal Number of
Sample Locations

Routine

Sampling
Mode

Nominal
Collection

Frequency

Figure

ininimum

AnalysisiAnalysis
Type Fregquency

Ingestion
a. Milk

1 Station located approxim-
ately 2 miles downstream from
blowdown entrance intc the
Colorado River.

1l Station located in reservoir
at poin. of reservoir blowdown
to Colorado River.

1l Station located in reservoir
near circulating water
discharge.

1l Station located in the
Colorado River where drainage
ditch empties into it north of
the reservoir makeup pumping
facility.

1l Station located in the
Colorado River where the
reservoir spillway discharge
channel empties iato it.

1 Station located in drainage
ditch originating NE of pro-
tected area that crosses Hwy
521 south of maintenance road
and empties into Kelly Lake

(a soil sample maybe taken in
lieu of sediment sample during
dry conditiocns).

-------------------- Limited source of sample in vicinity of STPEGS---------nuno

|
|

!

(Attempts will be made to obtain samples when available) |

7-4



CLellection An
Exposure Pathway Routine Nominal Minimum
and/or Nominal Number of Sampling [Ceollection Analysis|Analysis
Sample Media Sample Locations Mode Frequency |Figure Type |Freguency
Grab Seni- D-3 Gamma- According
monthly Isotopic to
when on collec~-
pasture, Low tion
monthly Level |frequency
at I-131
other
times
b. Broadleaf {4)
Vegetation 3 Stations located at the Grab Monthly D1 & D2|Gamma- According
exclusion zone, approximately during Isotopic te
1 mile from containment, in growing collec~-
the N, NW, and NNW sectors. season tion
1 Control Station 1located in (when frequency
a minimal wind direction (W), available)
11 miles from containmenc.
c. Agricultural |-=-=-- No sample stations have been identified in the vicinity of the Site.-----
Products

d. Terrestrial &
Aquatic
Animals

(edible
portions)

Presently no agricultural land is irrigated by water into which ligquid
plant wastes will be discharged.

(3)
1l Sanple representing
commercially and/or recrea-
tionally important species in
vicinity of STPEGS that maybe
influenced by plant operation
*]1 Sample of same or analogous
species in area not influenced

by STPEGE.

Grab

Sample in
season or
semi-
annually
if they
are not
seascnal

D3

Agricultural products will be
censidered if these conditions change.

Gamma~
Isotopic

According
to

collec-
tion

frequency

|

i
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TABLE 2

SAMPLE SUBMI3SION CODE INFORMATION LIST

ETAT ON

MEDIA CODE FIgG CODE VECTOR LOCATION DESCRIPTION

DR AI AP VB 1 001 1 mile N Exclusion Zone - FM 521

VP 80

DR 1 002 1 mile NNE Exclusion Zone - FM 521

DR 1 003 1 mile NE Exclusion Zone - FM 521

DR 1 004 1 mile ENE Exclusion Zone -~ FM 521

DR 1 005 i mile E STPEGS Visitor Center -
FM 521

DR AI AP SO 1 006 3.5 miles ESE Site near reservoir
makeup pumping facility

DR 1 007 3.5 miles SE Site on Dike

DR 1 008 0.5 mile SSE Site on Dike

DR | 009 0.25 mile S Site on Dike

DR 1 010 0.25 mile SSW Site on Dike

DR v 011 0.5 mile SW Site on Dike

DR 1 N12 1 mile WSW Site on Dike

DR 1 013 1 mile W Exclusion Zone - FM 521

DR 1 014 1 mile WNW Exclusion Zone - FM 521

DR AI AP VB 1 015 1 mile NW Exclusion Zone - FM 521

80 VP

DR AI AP VB 1 016 1 mile NNW Exclusion Zone - FM 521

80 VP

DR 2 017 6 miles N Buckeye - FM 14€8

This station may be used to obtain the required aquatic samples in the vicinity of STPEGS that may be infiuenced

by plant operations.

* .

Control Station

This station is not found on one of the figures,

Media cocdes typed in bold satisfy coliection requirement described in Table 1.
Station codes printed in bold identify cffsite locations,

7=7







TABLE 2

———

SAMPLE SUEBMIBSION CODE

INFORMATION LIST

BTATION

MEDIA CODE FIlG CODE VECTOR LOCATION DESCRIPTION

DR AI AP SO 035 8.5 miles SSE Matagorda

DR 036 10 miles WSW College Port

DR Al AP VB *03% 11 miles W Palacios Substation

VP 80

DR 038 11 miles NW Blessing

DR AI AP SO 039 9 miles NW El Maton

DR 040 4.5 miles SW Citrus Grove

DR 041 2.6 miles ESE Site on Nike

DR 042 8.2 miles NW FM 459 at Tidehaven
Intermediate School

WG 205 4 miles SE Well #446A, .5 Mile north
of reservoir blowdown
canal (30' deep)

WG 206 4 miles SE Well $#446, .5 Mile north
of reservoir blowdown
canal (75' deep)

WG %207 1.5 miles W Well #603A, .25 mile west
cf T¥ 521 (75' deep)

WG *208 1.5 miles W Well $#603B, .25 mile west
of TX 521 (150' deep)

WS 209 2 miles E relly Lake

WD * 210 On Site App.roved drinking water
supply from STPEGS

WS8 S8 211 3.5 miles S Site, E. Branch Little
Robbins Slough

This station may be used to obtain the required agquatic samples in the vicinity of STPEGS that may be influenced

by plant operations.

*

Control Stution

This station is not found on one st the figures,

#edia codes typed in bold satisfy collectivn requirement described in Table 1.
Sration codes printed in bold identify offsite locations.
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TABLE 2

SAMPLE SUBMISSION CODE INFORMATICN LIST

STATION
MEDIA CODE FIlG CODE VECTOR LOCATION DESCRIPTION
§s F1 F2 F3 & 301-631¢ Grids located in main
cc cooling reservoir. One

8S shall be taken at any
of the grids 304, 305,
312-314, 323-326 and
another one at any of the
grids 364~-566 or 584-586.

® This station may be used to obtein the required aquatic samples in the vicinity of STPEGS that may be influenced
by plant operations.

& This station is not found on one uf the figures.

*  Control Station
Media codes typed in bold satisfy collection requirement described in Taote 1.
Station codes printed in bold identify offsite locations,
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TABLE 3

SAMPLE MEDIA CODES

Al
AP

as
BE
Bl
B2
B3
B4
BS
Bé
B?
B8
ccC
cs
DR
FD
Fl
F2

F3
MC
MG
ML

ml
M1

M3
M4

Airborne Radiciodine
Airborne Particulate
(Ash Sludge) Ash tank
(Water portion of AS)
Wild Blackberries
Resident Dabbler Duck
Resident Diver Duck
Migratory Dabbler Duck
Migratory Diver Duck
Goose

Dove

Quail

Pigeon

Crustacean Crab
Crustacean Shrimp
Direct radiation
Food

Fish - Piscivorous
Fish - Crustacean &
Insect Feeders

Fish - Plantivores &
Detritus Feeders

Cow Milk

Goat Milk

(Mixed Ligquid)
Aeration Tank

(Water portion of ML)
Beef Meat

Poultry Meat

wWild Swine

Domestic Swine

M5
M6
M7
M8
N1l
N2
oy
RA

SB
SO
88
UR
VB
Ll
L2
L3
L4
L5
L5
vC
VP
VR
Vs
WD
WG
WR
WS

Eggs

Game Dear
Alligator
Rabbit

Pecans

Acorns

Oyster

Rooted Agquatic
Vegetation
Soybean

Soil

Shoreliine Sediment
Urine
Broadleaf Vegetation
Banana lLeaves
Cana Leaves
Lettuce
Turnip Greens
Cabbage
Collard Greens
cCorn

Pasture Grass
Rice

Grain Sorghum
Drinking Water
Ground Water
Rain Water
Surfaze Water

V%




TABLE 4

SAMPLE COLLECTION AND ANALYSIS DEVIATIONS

Location # Leviation |
Media and/or Prescribed and/or
Item | Code Sample # REMP Activity Deficiency Comments
1 WG $255 quarterly sample collection/|4th qtr sample| The sample lccation
gamma isotopic and tritium |not collected | was unaccessible due
analysis to 1
2 WG £239 quarterly sample collection/|3rd qtr sample| The pump did not
gamma isotopic and tritium not collected o erate sufficiently
analysis to collect a well
3 WG £239 quarterly sample cecllection/|4th gtr sample| The sample location
gamma isotopic and tritium not collected was unaccessible due
analysis
4 Al 2016 monthly sample collection/ data rejected,| Electrical and/or
G10387 gamma isotopic analysis results not mechanical abnormal-
reported ity or failure
associated with the
5 AP 3016 weekly sample coliection/ data rejected, | Electrical and/or
B10397 |gross ieta analvsis results nct mechanical abnormal-
reported ity or failure
associated with the
samplex.
6 AT £001 monthly sample collection/ data rejected,| Electrical and/or
G10923 camma isotopic analysis results not mechanical abnormal-
reported ity or failure
associated with the
sampler.
7 AP 2001 weekly sample collection/ data rejected,| Electrical and/or
B10933 gross beta analysis results not mechanical abnormal-

reported

ity or failure
assnciated with the

_sampler.




-2

€ 3 ) "S3ISIHINIWYS NI GILVOIONT SI SMOIIVIO) Q31403345 LV SINSWINNSVIW ITEVISILIC 40 NOIIOVES «e
("IN3WIBINOIY ON SI JWFHL NIMA Q38w ---) “SINWWA 2-) I18YL GaV 011 GIWNSYIN IOVAIAY »

(00+30°E = 10#39°9-) (00*3L°L = O0+32°4-) oizs) (OU+35°1 = 00+32°1-) LO*36 | w
CEL 20 ) 00eil"s (2L 70 Y20-31'€ #1i5 U {28 70 ) 20-3i'¢ Lo+3E7 1 g /%2 »« o%i-93
100+3%°L = 00+35°9-) 003y L = 00+35°9-) (g22s) (00+3L°2 =~ 00+3@"%- £0+30°1L _
CSL /0 ) 10-39°y- €€ /0 ) 10-3yy NN S9) 1w g (T T8 ) sessed 00+39°§ e/s2 | owi-es
P T
CLO-38°L = 00+35°2-2 (10-38"L = D0+3§°2-) (gzee) (10-38°¢ = 00+3%°2-) LO+3571L i
(€L 78 ) w-we (gL /0 ) io-39°2- ANk Sa)iw 9y (2t /70 ) ig-327y 00+32°2 0 /s * S6-N
- —— Lj_x
(00+3L7; =~ 00+3¢°27) (L0-3579 « 00+3L7 1) (1282 (L0-36°9 = 00+3L" L) {0e3571 "
(g 79 ) (0-36°%- €2 76 ) 0-38" L~ 2315 up (2 70 ) 10-364- f5+3%° ¢ i 0 /82 | $56-42
i n "k 3 !
(D0+3£°2 = LO*3S" i) (10-39°¢ = (0+317 L) (oLee) (30-39°6 = 10+31°1-) L0307 ¢ ~
(€L /70 ) 00+30°%- CCL 70 ) 0oe3i"2- “3is uo €2t 70 )ogs31"2 00+38°% C /s2 §9-uz
(i0-3876 = 00+3£°1-) (00+38°) » 00*31°L-) toLee) COG+3E" L = 00+3L° 1) 10+36°1
(gL /70 ) 20-38°§- ( mw /0 ) Lo-3t7y 115 W €21 /70 )ig-31%y 00+38° | 0 /52 09-22
(O0+3L7 1 = 00+3%°L-) (00+30°2 = GO*ZL" L~ (oiZs) (00+30°2 = CO+3L"L~) 10+35° ¢
(gL /0 D)20-3W¢L- (e 70 )20 wo @315 W €2 /0 ) 20-36"1- 00+367 ¢ 0 /82 85-9)
— >
(QO+3L L = 00+3E"L-) (00+3L"L = OO+3E"L-) (gezs) (G0+37°L = 00+32"1-) i0=30°%
(gL 70 )g0- "% (€ /0 )g0-32°8 3NN S| 1w 9| €28 /70 ) 20-3i"¢- 00+38°¢ 0 /s2 68-94
(00+30°L = 10-3579-) (GO+307% = L0-35"9-) (g228) (10-39°6 » 10-30°2-) Le+357 ¢
CEL 70 ) 10-36"1 (gL 70 ) i0-36"1 ELLELC AU 1 €2t 70 ) 20-36"L- G0+38" 1 0 /82 75 -uW
- —
(10-32°8 = 00+ "§-) (10-38°9 = 00e3€ L-) LoL2m) (10-38°9 = 00+3("1-} 1043971
(€L /70 ) ig-31°2- (21 /0 )10-3072 3115 W €% 70 )i0-30°2- 00+30°2 o /82 i§1-%2
(L0-36" S~ L0+36°2-) (10-36"Y = (0+3574-) (oiz#) Ci0-36"% = 104357 1-) 103574
CSL /0 ) 0039 ;- €21 /0 ) 0oedL - 311§ up C2L /0 )o00e3Lg- 00+30°2 ¢ /52 ¥§4-5D
(D0+307 4 = 00#32°2-) (G0+3L°2 = 00+35°€-) (OLcw) (G0*31°2 ~ 00+35°C-)
Lt /0 ) 10-369 €2t 70 ) i0-32°9 2315 W €28 70 ) i0-32'% Qu+3L"y 0 782 bEe-1
£00*32° L -= 10+30°L-) (00«32 L-» 10+38°2-) (gzey) CLO+38°€ = 2043L°1-) £0+30°§
(S 776G ) LDe3l'g- (s /70 ) i0+31"¢- NN 53]y €9 78 )i0+36¢- 20+38°2 0/ £-H
{00+39"y ~ 00+32°4 5 CLO*35"L = i0-35"8 ) (oizm) CL0+3S" 1 = 10-3676 ) 50+30°y
(€ /0L ) oo+32'g €21 701 ) 06+39°y 9145 W €2, 7 0L ) G0e39°y 00+3¢7 L 0 /52 €iag
IOV 20NVE NOLLVWEOINT IONVE SINIWIENSYIN
we 0 4 ) N3 s 0 4 ) N¥3R HO11VI0T we (3 ) NYIW » MOI13313¢ 40 INLLINOENON 3dAi
SNOTIVIOT 0MINGD NU3W TYINNY LSIHOIH HLIA NOTIYD0T SNCIIVI0Y ¥OLIVIION] iIWiT ¥3m0T /SISATYNY TWI0L | SISATYNY
by/1od :SLINR I93eM PuTHUTAQ :WAIQAHW

ATemn(8 LHOdIY ONILVHIAO TVINIWNOMIANT TYDIDOTOICYE TYONNY T66T
S d7T8NL



Li-d

€ 4 ) "SISININIGVD NI CIIVIIGND S1 SMOILVIOT CIIS10348 LV SINIW3ENSYIW 318VI03130 30 NOLIOVES <
CTINSWIYINO3Y ON S1 3E3ML NIWA CISN ---) "SINTWA 2-0 278v. GNY Q11 GIANSYIW JOVEIAV «

(16-39°S = 15-32"%-) (00«3L"y = 00+31°L-) {gg2e) {0043L° Y = 00«3E"L-) L0+35 4
(9 /o ) Wo-31°) (S 70 J0os3L"4 § s&) w ;g (21 70 ) i0-31°¢ 00+3i°¢ 0 /81 g%L-e7
(00*3L°F =~ 00+32°2-) toursa 8 = 00+31°5-) (gges) (00+3E°8 = 00+3L°9-) £0+30°1
(s /70 ) 10-30°2 (s /0 10037} S sejw ltg €21 79 ) i0-36"1 00+39° L 0 /8L oyiL-%8
(00+32° L =~ 00*35"1-) (LO-3£"% » LO-38°2) (SEZH) (10~ wne..o?,*n L0+3€° !
(9 /0 ) 19-3972- (Y /0 )i10-3L § Sa|w g'g 2y 70 3 o-32°Y 00+31°¢ 0 /84 S4-GN
(00+31°L = L0-3¢79-) {00+31°F = 10-35°¢€ ) (g0Ze) {00+3€° L ~ 00+38°2-> 10+35° 4
(9 /70 5 i0-3'fE (g 70 ) i0-35S A S 5T (20 /70 ) i0-39'¢- 00+35°§ g /81 S6-42 A
(Le-3L"2-» 00+36°2-) (20-38" L= 00+3%" L) _ (90257 (20-38"L-~ 00+3%°6-) i0=30°%¢
£9 9 ) Q0*38" ¢ {2 70 )w-32y- { 38 sejiw vy (20 /79 ) ooe3y2- 00+39°% 0 /%8s i $8-uz
(L0-3L"°L = 20-3679-) (L0-38"9 = e 3L ) T (sg2s) (CO+36°1 = 1G-367S) 10+35° L _1
19 0 ) i0-38"%4 (s /0 Ww-°s : S Sejiwgg {20 /70 ) 10-35'¢ COo+38° L 0 /8L _r 99-c2
i -
(10-367¢6 = 10-39"9) (10-39°9 = {(-3979 ) (S02Z#) COD+3L"L = 07+ L~ v (0+367 4
{9 76 ) 10-39° -1 70 ) 10-39°9 35 sejiw v (28 /90 ° 00+30°2 0 /81 85-02
(00+36"L = i0-31"% ) (0G+357L =~ .8 3L ) (S0Z®) (00+38°L = 00+3y -» 10+30°¢
{9 /70 )00+3t"} I /0 }0De3S8"L 38 SS9 €21 70 2 i0-38"9- Q0+39°§ 0 /8 65-93
CL0-39"% = L0-31°§-) (10-39°% » L0-3072-) (202%) (L0-31°9 = i0-38'6-) L0+357° |
{9 /06 )20-34'S 2z 70 )1i9-3¢"4 38 Sojlu & €2y 70 ) 931"~ CO+38" L a /8 75 -t
(l0-36"€ = 10-2§°6) (L6-29"S » 10-36°1L ) (9028} (10-378 = 0)+39° L) 10+38° 4
(9 /70 ) w0-32°:- €2 /0 )i-3¢ I8 Ly (21 /70 ) 19-30"L~ 00+30°2 0 /84 251 -%2
(L0-32°9-= 00+36° L) CLO-3.°9-= 00+39° L) (2028 (LG-32°2-= 10+3671-) L0+35°1
{9 J0 )oGea2L- (g 70 ) w-¥96- A S31i2 5y {2t 70 ) op-38"¢- 00+36°2 2 /81 25L-82
(G0+38°L » 00+32°4-) {0U+38°L ~ 10-32°6-) (ioze) {10-32°9 = 00+39°9-)
{9 76 )iw-39 s (g€ /70 )iwo-32t A S gty €2t 70 3 00+31L°4- 00+38°¢ 0 /81 El-
(20+30°| = L0+30°6-) (S0+3€°2 = 20+3%°L ) {352 (§0+38°2 - 10+30°2 ) £0+30°%
(9 /70 ) o312 (s /S )so+3l'L S 9w ¢ (6 /6 )20+36 20+3i°¢ g /<1 M
JONVE IONVY NOLL  JO4ND JONvY SIHINIENSYIM
s {3 ) Nan e (3 ) NVIN NOTIVIOY we (3 ) WyiN « BOILO3130 40 INTANOENCN 3dAl
SKROIIVIO0T 0#INOS NY3IW TYONNY LSIHOIH HiIM NOTLYIOY SNGIAYI0Y ¥OivIian: LIRIT #3017 /S3SATYNY TVLOL SISAYeny
By/1od :syiinNa d83eM pPUNoIs  WNICAW

AdYAROS LECIIY DNIIVHEAO TVINGHNOMIANZ TVYOIDOTOIAVH 'TYONNNY T66T
S aneN:




IYINIRNOYEIANG

4c 4 84










TYINGRNOHIANG "TNOIDOTOI

MOy
J19Y1L




t.,‘, .1 ST e
WYHNLDE L0438 ONILYHEd I¥d Od IANG

47T9YL




YINIRNCY




TYLNIHNCHEI. N3

S 3Tavl




ITWNI3
~ea3dd

O TVINGWNNOIYIANT TYC

INONNY

s FTaNL




AUYNNHLS o ’ VINIWNOH {3 2IDOICIC TYONNY 1661

“ds




AEAVRNOS 1¥043d DNIIVH3 (
g L3043d [ZVH3Id0 TYINTANOJIIANG IV




AdVHNNOS




AdVNKOE Jd3043d : dd0 (NINTFHNOYIANT




e
e ———
e




TABLE

ENVINONMENTAI




TYORNY 16

AL dEHOES




ONIIVHIGO TYINIRNOHIANG TYDIDOTOIAVYE TTYANNY Té661

S




I¥OIDOTOIAYY "TUNNNY

IUVYHHAS Jd0d43¥

S dA18YE

@




LHVHNROS 13023y o (340 TYINFRNOEIANI INO O10I0Y "IVNANNY 1661

-
AQ

¢ JTaYL




g > - WOTOIAYE "TYONNY 1661
TYLNIRNOEIANG IVOISOTOIAVHE "TUANNY 4

¢ ITEX




by

AMYNHNS JdCd3¥ ONIIVHIAC TYINIRNOMIANG TYOIDOTOIAYE "INONNY 1661

-

"y
 §

Iay
- A0 N




ININTINNOYIANG

S JTaVlL




AEVYNHAS 1¥043¥ ONIIVHI4dC TYINIWNOYIANI "INO

/&

J1aYd




ONIIVHIA0 TUINTHANOYIANZ

1
-

S 371d¥YlL




YHIA0 "ITYINTFHANCEIANT TYOIOL

(31
wIRA WS G

¥

¢ 2TUNL




SINIIYHEAd0 TVINTWNOHI

s It







ASYWKNS 1EO4dEd ONILWHE3dO TYINIHNOEIANT TYOIDOTIOIAVE TNNNNY T

S 74Vl




NG REPORT EUMMARY

ndhovsassem




TAI LE 6
PERFORMANCE SUMMARY FOR PROGRAM

fermance erformance Performance
jective Goal




