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DISCLAIMER

This report was prepared as a summary of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their employes, makes any warranty, expressed or implied,
or assumes any legal liability or responsibility for the accuracy, complete-
ness, or usefulness of any information, apparatus, product or process dis-
closed, or represents that its use would not infringe privately owned rights.
References herein to any specific commercial product, process, or service by
trade name, trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United States

Government or any agency thereof,
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1.0 INTRODUCTION

This report is submitted in accordance with DOE Order 5484.1 and presents
a summary of environmmental monitoring data collected at the West Valley
Demonstration Project (WVDP) from January 1, 1986 through December 31,
1986. The program implemented by West Valley Nuclear Services Company
provides data in compliance with DOE guidelines and recommendations which

is reported annually in the WVDP-QM4Q series of reports,

On February 26, 1982, the responsibility for c¢peration and maintenance of
the former Nuclear Fuel Services, Inc. (NFS) reactor fuel reprocessing
facility was transferred to the Department of Energy (DOE). Public Law
No. 96~368, enacted in 1980, mandated the demonstration of technology for
solidification of the 2.2 million litres (580,000 gallons) of liquid
nigh-level radiocactive waste that were produced by commercial fuel
reprocessing at the West Valley plant and are now held in underground
storage tanks at the facility. The DOE selected West Valley Nuclear
Services Company {(WVNS) as the contractor to implement the provisions of
this law.

When WVNS assumed coperational control, NFS was conducting an environ-
mental monitoring program appropriate t¢ the shutdown maintenance
operating status of the facility in accordance with Technical Specifi-
cation 5.1 under NRC License CSF-1. WVNS recognized that the NFS program
required substantial change in order to prepare for the high-level waste
solidification operations currently acheduled for start-up in October of
1989. Accordingly in 1982, WVNS began to implement a full-scale
epvironmental survelillance program in support of these planned operations
and by 1985 had fully implemented this program. As recommended in DOE
Order 5484.1, Chapter III, Paragraph 1, this program has provided more
than two years of environmental baseline data prior to solidification

operations.
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During 1986, the environmental surveillance plan was rovised in response
to suggesations of DOE-ID and DOE-HQ personnel during their environmental
monitoring appraisal of May 21-23, 1985. The revisions also reflected
Project monitoring experiences to date. The revised plan provides more
detailed coverage of on-site waste management areas aand monitoring of
more nonradioclogical parameters, The off-site monitoring program also
was augmented to include more monitoring stations and additional
parameters (both radiological and nonradiological). Also included were
changes to the program dictated by revised sampling requirements in the
Project's SPDES permit. The revised plan is described in detail in
Appendix A which includes a summary of the changes. As this summary
indicates, many additions and modifications to procedures, equipment and

gampling locations were completed by year's end.

A comprehensive Environmental Evaluation (EE) was published in June, 198%4
to initiate the decision-making process for disposal of Project low-level
radicactive waste (LLW). The intent of the Project is to phase out the
methods used by NFS and replace them with state-of-the-art engineered
disposal technology. Based on the review of the EE by the Department of
Energy Headquarters and the Idaho Operations Office, the Project staff
was directed to assist the DOE with the preparation of an Environmental
Assessment which analyzed alternative disposal options more thoroughly
than was appropriate in the EE. After extensive review of a draft by
DOE, the final EA was published in February 1986. In April of 1986, the
Department of Energy approved the LLW disposal EA, and after an
appropriate public comment period, issued a Finding of No Significant

Impact (FONSI) in August of the same year.

EE's were also prepared in 1985 and 1986 for the major solidification
process support systems, including the High Level Waste Vitrification
System, Supernatant Treatment System (STS), Cement Solidification System
{CSS), and Liquid Waste Treatment System (LWTS). These documents were
approved by Project management and submitted to DOE-ID for review and

approval.
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Although the reprocessing plant is not being used for ifs original
purpose, major portions have been and are being decontaminated for use in
support of the vitrification process. This requires continued operation
of basic services, including iow~1evel radioactive waste management.
Facility operation through 1986 included periodic disposal of low level
s0lid radicactive waste from decontamination and maintenance activity
{plant wastes*) in the formerly licensed disposal area. Throughout 1986
liquid wastes resulting from plant activities continued to be processed
on-site at the low-level waste treatment facility (LLWT) prior to
discharge. Construction was initiated in 1986 on an above-ground storage
facility for certain types of low level radioactive wastes. This drum
storage cell is located to the southwest of the plant and adjacent to the

NRC licensed disposal area.

The WVDP site is located in a rural setting approximately 50 km (30 mi)
south of Buffalo, New York (Figure 1-1), at an average elevation of 400 m
(1,300 ft) on New York State's western plateau. The plant facilities
used by the Project occupy approximately 63 hectares (156 acres) of
chain-link fenced area within a 1,350 hectare (3,300 acre) reservation
that constitutes the Western New York Nuclear Service Center (WNYNSC).
The communities of West Valley, Riceville, Ashford Hollow, and the
village of Springville are located within 8 km (5 mi) of the plant.
Several roads and one railway pass through the Center, but no human
habitation, hunting, fishing, or public access are permitted on the
WNYNSC.

The land immediately adjacent to the WNYNSC is used primarily for
agriculture and arboriculture. Cattaraugus Creek to the north serves as
a water recreation area (swimming, canoeing, and fishing). Although
limited irrigation of adjacent golf course greens and tree farms is taken
from the Cattaraugus Creek, no public water supply is drawn from the
creek downstream of the WNYNSC.

* Plant wastes are those wastes which result from maintaining the plant in a
safe shutdown condition and would have been generated if there were no
West Valley Demonstration Project.
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The average annual temperature in the region is 7.2°C (45.0°F) with
recorded extremes of 37°C (98.6°F) and -42°C (-43.6°F). Rainfall is
relatively high, averaging about 104 cm (41 in) per year. Precipitation
is evenly distributed throughout the year and is markedly influenced by
LLake Erie to the west and Lake Ontario to the north. All surface
drainage from the WNYNSC is to Buttermilk Creek which flows into
Cattaraugus Creek and ultimately into Lake Erie. Regional winds are
predominantly from the west and south at over U4 meters per second

(9 mph) during most of the year.

The WNYNSC lies within the northern hardwood forest region, and the
diversity of its vegetation is typical of the area. Equally divided
between forest and open land, the site provides habitats especially
attractive to white-tailed deer and the various birds, reptiles, and
small mammals indigenous to the region. No endangered species are known

to be present on the reservation.

The geology of the site i3 characterized by glacial deposits of varying
thickness in the valley areas, underlain by sedimentary rocks which are
exposed in the upper drainage channels in hillsides. The soil i=s
prinecipally silty till consisting of unconsolidated rock fragments,
pebbles, sand, and clays. There is an aquifer in the upper 6 m (20 ft)
of granular fluvial materials concentrated near the western edge of the
site; high ground to the west and the Buttermilk Creek drainage to the
east intersect this aquifer, precluding off-site continuity. Several
shallow, isolated, water-bearing strata also occur at various other
locations within the =ite boundary but do not appear to be continuous.
The zone at which the till meets bedrock forms another aquifer that
ranges in depth from 2 m (6 ft) underground on the hillsides to 170 m
(560 ft) deep just east of the boundary of the facility exclusion area.
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2.0 SUMMARY
In most environmental media collected from the Project environs, any

contributions to the radionuclide concentrations which might have

resulted from WVDP activities were too low to be distinguished from

radicactivity which cccurs naturally or was deposited from global
fallout. The accident at Chernobyl (USSR) in April 1986 also added to

background radiocactivity in environmental media (Roberts, 1986).
Radicactivity levels in surface water and in fish directly downstrear of
the Project are comparable to background concentrations of previous
years. The content of radiocactivity in venison from a deer collected
near the plant (inside the WNYNSC) was comparable to levels in samples
from the past several years. 'Although samall amounts of radicactivity
were discharged during routine Project activities, radioactivity levels
in air and water effluents were well below the concentration guides
provided by the DOE orders. A total of 0.0015 curies (0.056 GBq) of
particulate radioactivity was discharged to the air, and 0.074 curies
{2.7 GBq) of radiocactivity, excluding 1.2 curies (44 GBq) of tritium as
tritiated water, were released to Buttermilk Creek. The resultant
collective and individual dose estimates to the surrounding population
from these releases imply negligible consequences with regard to impacts

on numan health.

The maximum hypothetical effective or whole body dose equivalent an off-
site individual at the nearest residence could have received via the air
pathway in 1986 from WVDP activities is less than 0.01% of the 40 CFR 61
protection standard of 25 mrem (0.25 mSv) per year. The collective
pocpulation dose to persons living within 80 km (50 mi) of the site was
estimated to be 0.08 person-rem (0.0008 person-sievert). This is
equivalent to an average individual dose of 0.00005 millirem

(0.0000005 mSv), as compared to approximately 100 millirem {1 mSv)

received annually from natural sources.

Concentrations of particulate radioactivity in air measured at the site
boundary were statistically no different than those from background
samples collected by the Project in 1986 with the exception of Fox Valley
for gross alpha activity (see Section 4.3.5). Water from Cattaraugus and

Buttermilk Creeks downstream of the site drainage contained three
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detectable man-made isotopes (H-3, S3r-90, and Cs-137); however, the
average concentrations of radionuclides downstream were not significantly
higher than the values in Buttermilk Creek above the site. Buttermilk
Creek is not used as a drinking water supply for humans, but the water is
accessible to dairy cattle at one location on the creek downstream of the
site. Radionuclide concentrations in milk samples from this herd were at
or below background levels for all fuel-cycle isotopes.

Thermoluminescent dosimeters placed arcund the WNYNSC perimeter indicated
tha: direct external radiation exposure was within the range expected
from natural background in this region and was statistically the same as

background measurements at remote locations,

Ne significant incgrease in radiocactivity over previous years' levels was
cbserved in groundwater monitoring wells on-site and off-site in nearby
shallow wells. Continued surface and groundwater monitoring demonstrated
that radicactivity associated with organic material (kerosene/tributyl
phosphate) which had migrated to a disposal area monitoring well was
confined to that immediate area and did not appear in surface water.
Monitoring in 1986 confirmed that both the source of this groundwater
contamination and effluents from activities designed to eliminate the
source remained within the controlled area, and were not identified in
adjacent wells or swurface runoff water., Several new nmonitoring wells
were installed to provide additional coverage for present and planned

operations which have the potential to affect ground water quality.

Chemical water quality measurements indicated no discharges which would
adversely affect the receiving waters., During 1986, several water
quality measurements exceeded the SPDES permit limits at the discharge
point, These excurzions were for relatively innocuous parameters, and
were of such limited duration and magnitude that they precluded any
discernible environmental impacts. Upgraded waste water treatment
facilities are now in place, and new permit conditions have been fully
implemented. This has resulfed in a marked decline in the number of
parameters for which excursions were encountered, The few recurring
excursions are being addressed by improved operation methods and minor

modifications to the treatment systems.
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3.0 ENVIRONMENTAL MONITORING PROGRAM - DESCRIPTICN AND RESULTS

This report reflects some of the changes in the environmental monitoring
network which have been implemented in the past four years to provide an
enhanced level of envirommental surveillance in anticipation of high-
level waste solidification activities. The surveillance program as
implemented in 1995, was operated throughout 1986 (including effluent,
on-site, and off-site monitoring). A number of new monitoring points as
identified in the 1986 program plan were implemented during the year,
moat of them addressing specifically anticipated requirements for
monitoring several new Project activities scheduled for FY87 and FY88.
The major pathways for off-site movement of radionuclides are by surface
runoff and airborne transport. The environmental monitoring program
therefore emphasizes the collection of air and surface water samples.

The ingestion and assimilation of radionuclides by game animals and fish
that include the WNYNSC in their range is ancther potentially significant
pathway which is monitored by ¢ollection and analyses of appropriate
specimens, Soil and vegetation radionuclide content is also measured for

long-term trends.

In addition to the radiological environmental monitoring program, WVNS
participates in the State Pollution Discharge Elimination System {SPDES)
and operates under 3tate-issued air and water discharge permits for
nonradiological plant effluents, Section 3.2 summarizes nonradiological
monitoring in 1986, and Appendix C-5 provides greater detail on these
activities. Section 3.3 specifically addresses groundwater monitoring at
the Project site,

3.1 Radiological Monitoring

Air, water, and selected biological media were sampled and analyzed
to meet Department of Energy and plant Technical Specification
menitoring requirements. To provide appropriate reference
parameters, several additional sampling points were added in 1986 in
support of scheduled Project facilities soon to become operatiocnal

(see Appendix A-1).
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3.1.1 BRadioactivity in Air

In 1986, airborne particulate radiocactivity was collected
continuously by four perimeter air samplers at locations
shown in Figure 3-1 and by three remote samplers. The
¢oncentrations measured at each of these stations are given
in Tables C-2.2.1 through C-2.2.7. Three of the perimeter
air samplers, mounted on l-metre high towers, maintain an
average air flow of about 40 litres/min (1.5 ££3/min) through
a 47 mm glass fiber filter. The fourth perimeter air sampler
is located on Rock Springs Road near the residence which
would be subject to the highest average relative
concentration of airborne effluent from a long-term, ground-
level release from the plant (AFRSPRD, see Figure 3-1).This
fourth perimeter sampler and the three remote samplers all
operate with the same air flow rate as the three mounted on
towers, but the sampler head i= at 1.7 metres above the
ground (the height of the average human breathing zone)
versus the standard 4 metres. The three remote samplers were
located in Creat Valley , Springville, and West Valley
{Figure 3-2). Concentrations measured at Great Valley
(AFGRVAL), 28 km south of the site, are considered to be
representative of natwural background.

The filters were collected weekly and analyzed after a seven-
day decay period to remove interference from short-lived
naturally occurring radiocactivity. Gross alpha and gross
beta measurements of each filter were made using a low-
background gas proportional counter. The average monthly
goncentrations ranged from 1.0 E~14 to 1.8 E~13 microcuries
per millilitre (uCi/ml), or 3.7 E-0O4 to 6.7 E-03 becquerels
per cubic metre (BQ/m3) of beta activity, and

4.4 E-16 to 2.4 E-15 uCi/ml (1.6 E-05 to 8.9 E-05 Bq/m3) of
alpha activity. Aéditienaily, gquarterly compo=ites
consisting of 13 weekly filters from each sample station were
analyzed. Prior to May of 1986, Cs-137 was not detected in

any samples: Sr-90 was detected in three of seven samples,
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including 2 positive indications from background stations,

On May 10, 1986, the fallout from the Chernobyl incident in
the Ukraine, USSR, was first detected at the West Valley
Demonstration Project. Ruthenium-103, I~131, Cs-134, Cs-136,
Cs-137, and La-140 were among the isotopes detected after May
1986, but these isotopes appeared to be in equal
gconcentrations for both near-site and remote air sampler
locations. Therefore, although an increased sampling
schedule in addition to the routine program was implemented,
no evidence of radioactivity in addition to worldwide fallout

was detected near the Project in air samples.

In all cases, the measured monthly gross activities were
below 3 E-12 uCi/ml (1.1 E-O1 Bq/m3) beta, and 7 E-15 uCi/ml
(2.6 E-O4 Bq/m3) alpna, the most limiting DOE concentration
guides for any of the isotopes present at WVDP. (The stand-
ards and concentration guides for radionuclides of interest
at West Valley are reproduced from the DOE orders in
Appendix B.) Results of the analyses of perimeter air sample
filters are presented in Appendix C-2. For comparison, the
1982, 1983 and 1984 data from the New York State Department
of Health indicated a normal background c¢oncgentration of
gross beta activity in air which averaged 2 E-14 uCi/ml

(7.4 E-OU 8qu3) in Albany, New York (Huang, 1984). Annual
data for the three samplers which have been in operation
since 1983 are compared in Figure C-2.2. The values average
about 1.8 E-14 uCi/ml (6.7 E~OU Bq/m3) of gross beta activity
in air, with an apparent rise in 1986 after May. The annual
average gross beta concentration at the Great Valley
background station was 1.9 E-14 uCi/ml (7.0 E-O4 Bq/m3) in
1985, but averaged 2.8 E-14 uCi/ml (1.0 E-03 8q/m3) in 1986.

At four perimeter locations, three of which are co-located
with air samplers, fallout is collected in open pots. The
data from these analyses also are presented in Appendix C-2,
Table C-2.3.1 and C-2.3.2.
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The total quantity of gross alpha and beta radioactivity
released each month from the main stack, based on the weekly
filter measurements, is shown in Table C-2.1 of Appendix C-2.
The results of analyses for specific radionuclides in the
four quarterly composites of stack effluent samples are also
listed in Table C-2.1.

The main ventilation stack (ANSTACK) sampling system was
modified in mid-1984 by adding an alpha monitor and a new
isokinetic multiport sampling probe. A high flow rate and
multiple nozzles assure a representative sample for both the
long-term collection filter and the on-line monitoring
system. Variations in concentrations of airborne radio-
activity reflect the level of in-cell decontamination
activities within the facility (Figure C-2.1). However, at
the point of discharge, average radiocactivity levels were
still below the concentration guides for airborne radio-

activity in an unrestricted environment.

Because of the low concentrations, the large volume samples
from the plant stack provide the only practical means of
determining the amount of specific radionuclides released

from the facility.

In November of 1985 a sampling system similar to the main
stack system was put on-line to monitor'the Cement
Solidification System ventilation stack (ANCSSTK). Based on
analyses of the weekly samples, no detectable radiocactivity
was discharged from this point in 1985 (WVDP 1986). The 1986
samples showed a slight increase in gross radioactivity and
uranium isotopes, but did not approach any DOE effluent
limitations. Two other facilities are routinely monitored
for airborne radicactivity releases: the Low~-Level Waste
Treatment (LLWT) facility, for radiocactive water treatment,

and the contaminated clothing laundry. The total amount of
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radioactivity discharged from all three latter facilities is
less than 0.3% of the airborne radiocactivity released from
the site, and is not a significant factor in the airborne
pathway in 1986.

Surface soil samples (0 to 5 cm depth) collected in 1982 and
1985 from various locations in the environs around the
Project, including the air sampling station locations, were
analyzed in 1986 and are reported in Tables C-2.4.1 and
C-2.4.2. Two of the nine samples (Dunkirk and Little Valley)
are located respectively 48 km West, and 26 km SSW. The
remainder are located at their respective air sample station
locations. Data from one sediment sample collected in 1982

from Sprague Brook, 16 km NNE, are also included.

3.1.2 Radiocactivity in Surface Water and Sediment

Four automatic samplers (Figure C-1.1) collect surface water
at points along the site drainage channels, An off-site
"sampler is located on Cattaraugus Creek (at Felton Bridge)
Jjust downstream of the confluence with Buttermilk Creek, the
major surface drainage from the WNYNSC (Figure 3-1). This
sampler (WFFELBR) continuously removes a small volume of
water (approximately 400 ml/hr) from the creek. A stream
stage-level chart recorder provides a means of flow-weighting
the weekly composite based on relative stream depth. Gross
alpha, beta, and tritium analyses are performed each week,
and a weighted monthly composite is analyzed for Sr-90 and

gamma emitting isotopes.

In addition to the Cattaraugus Creek sampler, three surface
water monitoring stations are in service upstream of the
Buttermilk Creek/Cattaraugus Creek confluence. These
installations collect water from a background location on

Buttermilk Creek upstream of the Project (WFBCBKG) and a
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downstream location at Thomas Corners Road before the
confluence with Cattaraugus Creek (WFBCTCR). The third
station (WNSPCO6) is on Franks Creek (also known as Erdman
Brook) just upstream of the point where Project site drainage
leaves the security area (Figure 3-3). These samplers
currently operate in a time composite mode, collecting a

25 ml aliquot every half-hour. The samples are collected
biweekly, c¢ompoaited monthly, and analyzed for tritium, gross
alpha, and gross beta radiocactivity. A quarterly composite
of the biweekly sample is analyzed for gamma-emitting
isotopes and Sr-90. Quarterly samples from WNSPO0O6 also are
analyzed for I-129.

Radiological concentration data from these sample points show
that average gross radicactivity concentrations generally
tend to be higher in Buttermilk Creek below the WVDP site
than above, presumably because of the small amount of
activity from the site which enters via Franks Creek {(see
Figure C-1.1). However, the average concentrations below the
site in Buttermilk and Cattaraugus are not statistically
significantly higher than the background {(upstream)
concentrations., The range of gross beta activity, for
example, was 1.5 E-09 to 1.0 E-08 uCi/ml (5.6 E-02 to 3.7 E-
01 Bg/L) upstream in Buttermilk Creek at Fox Valley
(WFBCBKG), and from 3.2 E-09 to 1.3 E-08 uCi/ml (1.2 E-01 to
4.8 E-01 Bq/L) in Buttermilk Creek at Thomas Corners Bridge
(WFBCTCB). The most elevated concentrations in monthly
composite water samples from Cattaraugus Creek during 1986
show Sr-90 to be less than 1.3 percent of the DOE derived
concentration guide for drinking water. Gross alpha and
gamma emitting iscotopes were below the detection limit in
Cattaraugus Creek water for 7 of 12 and 10 of 12 months
respectively (Table C-1.6). A plot of monthly gross beta
activity in Cattaraugus Creek for {our years is presented in
Figure C-1.2. No trend is apparent over this extended

pericd,
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Sediments from Buttermilk Creek and Cattfaraugus Creek were
analyzed for gross activity, Sr-90, gamma-emitting isotopes
and transuranic nuclides. The results are comparable to
previous analyses during the past three years. Data for 1986
are presented in Table C-1.10. A comparison of 1983, 1985
and 1986 gross beta activity in sediment from Buttermilk
Creek is presented in Figure C-1.3. Data for 1984 were not

available for this parameter,.

The largest single source of radicactivity released to
surface waters from the Project is the discharge from the
low-level waste treatment aystem through the Lagoon 3 weir
{WNSP0OO1, Figure 3-3) into Erdman Brook. There were six
batch releases (a total of about 50 million litres) from
Lagoon 3 in 1986. The effluent was grab sampled daily during
the U7 days of release and analyzed. The total amcunts of
activity in the effluent are listed in Table C-1.1. Of the
activity released from Lagoon 3, 7.7% of the tritium and 2.2%
of the other gross radicactivity originated in the New York
State disposal area (based on measurements of water
transferred in 1986 from the state area to the LLWT) and not

from previous or current Prcject operations (see Table C-1.11},

3.1.3 Radioactivity in the Food Chain

Samples of fish and game animals were ccllécted both near and
remote from the 3ite during periods when they would normally
be taken by sportsmen for consumption. Milk and beefl from
cows grazing near the site and at remote locationa were also
collected and analyzed during 1986. The results of these

analyses are presented in Appendix C-3.
Fish samples were taken semiannually during 1986 above the

Springville dam from the portion of Cattaraugus Creek which

receives WNYNSC drainage (BFFCATC, see Table C-3.4 and Figure
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C-3.1). Ten fish were collected from this section of the
stream during each period., The Sr-390 content in flesh and
skeleton, and gamma emitting isotopes in flesh were
determined for each specimen. An equal number of fish
samples (BFFCATD) were taken from Cattaraugus Creek below the
dam, including species which migrate nearly 40 miles upstream
from Lake Erie, These specimens were representative of sport
fishing catches in the drainage downstream of the dam at
Springville.

Control data are included in this report to permit comparison
with the concentrations found in fish taken from site-
influenced drainage. For this purpese a similar number of
fish were taken from waters that are not influenced Dby site
runoff (BFFCTRL) and their edible portions were analyzed for
the same isotopes; these control (natural background) samples
were representative of the species collected in Cattaraugus
Creek downsatream from the WVDP. The concentrations of
strontium-90 in the edible flesh of all fish sampled in 1986
show a significant increase compared to 1985 data (WVDP,
1986). The Sr-%0 content in the skeleton of fish downstream
of the site reversed the downward trend from previous
measurements during recent years (Figure C-3.2). The log-
normal statistical treatment of the fish data presented in
Table C-3.4 is appropriate to the sample type being reported
(DCE/EP-0023).

Portions of a single deer from a resident herd on the
southeast side of the WNYNSC were analyzed. The
concentration of Cs~137 and Sr~90 in deer flesh was a bit
higher than the concentration in the previous year's sample
(Figure C-3.3). Data from a control, or background, deer
sample collected in 1986 from a Chautauqua County location
65 km southwest of the site also indicated an increase in

radicactivity, and are shown in Table C-3.2 for comparison.
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The concentration of radiocactivity in meat from semiannual
samples of local beef animals was indistinguishable from the
concentration in control samples (Table C-3.2), both showing
a detectable level of isotopes associated with recent global
fallout.

The dairy cattle milk sampling nrogram in 1986 was expanded
considerably over 1985 and previous years., Besides the
quarterly composite sample of the maximally exposed herd to
the north (BFMREED), an additional quarterly composite of
milk from a nearby herd to the northwest (BFMCOBO) and
several single samples from the south (BFMWIDR), southwest
(BFMHAUR), and two control herds (BFMCTRLN and BFMCTRLS) were
collected. Each sample or composite was analyzed for Sr-30,
H~3, I-129, and gamma emitting isotopes (Table C-3.1).
Strontium—90 in sample=s from near the site ranged from

2.5 E-09 to 6.9 E-09 uCi/ml (9.3 E-02 to 2.6 E-01 Bqg/L)
compared to the control samples at 2.2 E-09 uCi/ml (8.1 E-Q2
Bq/L) and 3.2 E-09 uCi/ml (1.2 E-01 Bgq/L). Iodine-129 was
not detected in any samples to the lower limit of detection
(LLD) of 5 E-10 uCi/ml (1.9 E-02 Bg/L). Cesium-137 and other
gamma emitting fuel cycle isotopes were also not detected,
Tritium was added to the analyses performed, with all results
below the detection limit of 4 E-07 uCi/mi (15 Bg/L).

Based on the samples analyzed in 1986 (Table C-3.3), there
was no detectable difference in the concentration of tritium
or gamma emitting isotopes in corn, potatoes, or beans grown
at near-site and remote locations., Sweet corn from a field
over 30 km north of the site showed a barely detectable
amount of Cs-137, as compared to corn from a field 8 km north
of the site, near Springville, in which Cs-137 was not
detectable., Samples of potatoes and green beans from both
near the site and remote locations did show an overall
difference in Sr-90. The c¢rops from near the site all
contained Sr-90 In concentrations slightly above those from

remote samples.
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In Section 4 of this report, radionuclides present in the
human food chain are discussed and their contribution to the
potential for radiation exposure of the public is assessed.
Although the maximum concentrations of radicactivity found in
some biological samples were above background levels, the
potential dose associated with consumption of these samples

would be far below the protection standards.

3.1.%4 Direct Environmental Radiation

The current monitoring year, 1986, was the third full year in
which direct penetrating radiation was monitored at WVDP
using TL-700 LiF thermoluminescent dosimeters (TLDs). The
uncertainty of individual results and averages were
acceptable and measured exposure rates were comparable to
those of 1985, There were no significant diffebences in the
data collected from the background TLDs (locations 17 and 23)
and those on the WNYNSC perimeter (see Figure 3-1 for TLD
perimeter locations) for the 1986 reporting period.

Dosimeters used to measure ambient penetrating radiation
during 1986 were processed on-site. The system used Harshaw
TL-700 lithium fluoride chips which are maintained apart from
the occupational dosimetry TLDs as a select group solely for
environmental monitoring. The environmental TLD package
consists of five TLD chips laminated in a thick card bearing
the location I.D. and other information. These cards are
placed at each monitoring location for one c¢alendar quarter
{3 months) and then processed to obtain the integrated gamma

radiation exposure,

Monitoring points are located, as shown on Figures 3-1 and
3~-2, around the site perimeter and access road, at the waste
disposal area, at the inner facility fence, and at background

locations remote from the WVDP aite. Appendix C-4 provides a
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summary of the results for each of the environmental
monitoring locations by calendar quarter along with averages

for comparison {(Table C-4.1).

The quarterly averages and individual location results show
very slight differences due to seasonal variation (Figure
C-4.1). During the first quarter (January through March) of
1986 the average quarterly exposure was decreased due to snow
cover. The second quarter (April to June) average was a bit
higher but not encugh to attribute a significant exposure to
fallout. The third quarter of 1986 (July to September), with
no snow cover but relatively high rainfall, had a higher
quarterly average. Average rainfall with little anow cover
in the fourth quarter {QOctober to December) was expected to
yield a quarterly average comparable £o the third gquarter,
but it was significantly higher. These data indicate that
seasonal variation in 1986 due to rainfall and snow cover did
not have as significant an effect on ambient penetrating
radiation measurements around the WVDP site as was noted in
1984 and 1985 (Figure C-4.2). A possible cause of the slight
rise in average TLD measurements could be the heavier than
average summer rains, which would wash out radionuclides

suspended in the atmosphere,.

Presumably because of their proximity to the LLW disposal
area, the dosimeters at two locations which are not part of
the off-site monitoring program (18 and 19 on Figure 3-1)
showed a small elevation in radiation exposure compared to
the WNYNSC perimeter locations. Location 25, on the publiec
access road through the site north of the facility, also
showed a amall elevation above background due to the storage
of decontamination wastes near location 24 within the site

secqurity area.
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Location 24 on the north security fence, like locations 18
and 19, is not included in the eivironmental monitoring
program; however, it is a co-location site for a U. S.
Nuclear Regulatory Commission (USNRC) TLD (Table D-1.4).

This point received an average exposure of 0,91 milliroentgen
per hour during 1986, This exposure is primarily
attributable to the nearby storage of sealed containers of
radicactive components and debi’is from plant decontamination
efforts. The storage area is well within the WNYNSC boundary
(as are 18 and 19) and not readily accessible to the

publie. TLD locations 26 through 30 are located along the
Project Security Fence, forming an inner ring of monitoring

around the facllity area.

3.2 Neonradiological Monitoring

West Valley Demonstration Project effluents are regulated for
nonradiological parameters by the New York State Department of
Environmental Conservation (NYSDEC). Stationary sources of
atmospheric pollutants are authorized by either a permit to
construct or a certificate to operate., Liquid effluents are
monitored as a requirement of the State Pollution Discharge
Elimination System (SPDES) permit issued and enforced by NYSDEC.

3.2.1 Air Discharges

The WVDP presently holds 6 certificates to operdte stationary
sources and 1 permit to construct a new scurce of airborne
effiuents. These permits are for minor sources of regulated
pollutants such as particulates, nitric acid mist, and oxides
of nitrogen. Monitoring the=se parameters is not required
because of their insignificant concentrations and small mass

discharge.

MCWO614A:S/EAQT 3-12



The individual air permits held by the WVDP are identified

and desacribed in Table C-5.1.

3.2.2 Aqueous Discharges

The WVDP holds a SPDES permit which identifies the outfalls
where liquid effluents are released to Erdman Trook (shown i
Figure 3-4 and Figure C-5.1) and specifies the sampling and
analytical requirements for each outfall. During 1985, tnis
permit was renewed in a substantially modified form, and 19¢
is the first full year of operation under these
requirementa. Three outfalls are identified on the permit.
These are comprised of outfall 001, discharge from the low
level waste treatment facility; outfall 007, discharge from
the sanitary and utility effluent mixing basin; and outfall
008, effluent from the french drain on the perimeter of the
low level waste treatment facility storage lagoons. The
conditions and requirements of the new SPDES permit are

summarized in Table C-5.2.

The most significant features of the SPDES permit are a
requirement to report data as flow weighted concentrations
and the application of a "net" discharge limit for iron. T
net limit allows for subtraction of incoming (background}
amounts of iron from the values reported in the Project
effluent. The flow weighted limits apply to the total
discharge of Project effluents but allow maximum credit for
dilute waste atreams in determining compliance with effluen

concentration limits specified in the permit.
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3.2.3 Results

The SPDES monitoring data are displayed in Figures C-5,2
through C-5.23. Generally, these data indicate that Project
effluents were within permit limits. However, the WVDP
reported a total of 33 noncompliance episodes. These are

discussed in Appendix C-5.

3.2.4 Pollution Abatement Projects

During 1986, the WVDP completed two pollution control and
abatement projects. These were installation of monitoring
wells to provide expanded groundwater monitoring coverage of
waste management units and closure of the construction and
demolition debris landfill.

3.2.4.1 Expanded Groundwater Monitoring

The groundwater monitoring program was expanded to
provide monitoring consistent with the minimum
technical requirements for groundwater monitoring at
RCRA interim status facilities., The units
incorporated into the monitoring program are the
high level radicactive waste storage tank area, the
low level radioactive waste treatment and storage
lagoons and the NRC licensed low-level radicactive
waste disposal area. The applicability of RCRA to
these units is uncertain within the present
regulatory postures assumed by DOE and EPA, but the
Project considers it prudent to implement additional
monitoring to address RCRA concerns pending
resolution of the regulatory issues. The details of
the expanded monitoring program are discussed in
Section 3.3.2.
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3.2.,4,2 Closure of Landfill

Closure of the on-site nonradioactive construction
and demolition debris landfill was accomplished in
August 1986, although this facility was removed from
active service in 1985, The site was closed in
accordance with New York State Department of
Environmental Conservation (NYSDEC) requirements for
construction and demolition debris landfilis
following a closure plan (Standish, 1985) which was
approved by NYSDEC. Routine inspection and
maintenance of the closed facility is required as
part of the closure requirements. These activities
include checking areas for proper drainage (i.e. no
obvious ponding or soil erosion) and cutting the
grass planted on the soil and c¢lay cap. Should more
extensive maintenance or repair be necessary, it
will be described in detail in future environmental

reports.

3.3 Groundwater Monitoring Program

3.3.1

MCW0614A:S/EAQT

Hydrology of the Site

The hydrogeology of the WVDP site has been and continues to
be extensively investigated. Appendix E provides a synopsis
of the site geology and the pathways for contaminant

migration through this geologic aystem. A generalized east-

west cross-section through the site is depicted in Figure 3-5,



3.3.2 Groundwater Monitoring

A program of sampling groundwater both on the Project site as
well as from wells at residences around its perimeter was
carried out in 1986. The shallow wells in this program fall
into five groups:

1. A group of dug shallow wells installed north of, and
immediately surrounding the main plant building were
monitored for several years before Project start-up and are

therefore used for reference to examine long-term trends,

2. The U.S. Geological Survey (USGS) series 80 wells which form

an outer ring around the facility dug wells.

3. The USGS series 82 wells that are grouped around the
formerly-licensed disposal area. Selected series 75 wells

also fall into this category.

4, Additional monitoring wells which were installed by Project
scientists to supplement the existing groundwater monitoring
network around specifically identified waste management areas

to expand the non-radiological water quality data base.

5. Private wells around the perimeter that are used for drinking
water by site neighbors (half of these are sampled each

year).

Appendix A gives more information on sampling requirements
and on the location of these wells (shown in Figures A-3, A-5
and A-6). Appendix C-1 summarizes results of the radio-
logical analyses of samples from the wells (Tables C-1.7,
-1.8, and -1.9).
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In order to more effectively monitor several specific on-site
areas which have the potential for radioclogical and
nonradiological ground water contamination, a more
comprehensive ground water monitoring program was approved by
DOE and implemented in 1986.

The areas identified for additional groundwater moniftoring

are:

A. Low-Level Radicac¢tive Waste Lagoon System
B. High~Level Radicactive Waste Tank CompleXx
C. NRC Licensed Disposal Area (Area utilized by NFS
prior to 1982, including areas used by WVNS for
disposal of plant solid low-level radiocactive wastes).
These areas are shown in Figure 3-6. The low-level waste
lagoon system includes four active lagoons (Nos. 2 through 5)
and one inactive lagoon (No. 1). During the operation of the
Nuclear Fuel Services (NFS) fuel reprocessing plant,
wastewater from the reprocessing operations entered the
system through Lagoon 1 and passed to Lagoon 2 for temporary
storage. Wastewater was withdrawn from these two lagoons for
treatment, after which the water was pumped to Lagoona 4 and
5, and thence to Lagoon 3, from which it was discharged to
Erdman Brook.

Lagoon 1 was removed from active service in 1984. At that
time, bottom sediments that could easily be removed were
transferred to Lagoon 2, and contaminated soil and paving
material removed from the hardstand area were placed at the
bottom of the cleaned out lagoon. The lagoon was then filled
and covered with clean local borrow soil. Lagoons 2 and 3
are excavated into the natural clay/silty till soil available
at the bottom of the lagoons. Lagoons 4 and 5 were each

lined with a synthetic membrane in the late 1970s.

MCWO061 4A:3/EA07 3-17



The high-level waste tank complex includes 2.1 million litres
of neutralized liquid high-level radiocactive waste (HLW)
derived from the Purex process and 45,600 litres of acidic
liquid HLW derived from the Thorex process, The neutralized
liquid waste is stored in a carbon steel tank (8D-2) in a
reinforced concrete vault located underground. The tank
rests on a 30 em thick layer of perlite blocks which is in
turn supported by a 7.6 cm layer of pea gravel contained in a
carbon steel pan. The vault pad is a minimum of 60 cm thick
and rests on a 10 cm thick leveling slab. The concrete vault
is immediately underlain by a 1.2 m layer of pea gravel that
overlies the natural soil. The acidiec liquid waste is stored
in a stainless steel tank (8D-4) in a reinforced concrete
vault, similar to that described for the neutralized waste

tank vault.

The portion of the NRC Licensed Disposal Area of concern to
this document is shown on Figure 3-6. It comprises the 2.9
hectare rectangular area primarily used by NFS for disposal
of highly radiocactive fuel hardware, as well as other solid
wastes generated during reprocessing operations. The NFS
burials were limited to a U-shaped band following the
perimeter of the north, east and west boundaries of the
rectangular area. The area inside this 'U' comprises an area
of 0.4 hectares, some of which has been used for disposal of
low-level radioactive wastes that resulted from the WVDP's
maintenance of the shut down reprocessaing plant (plant

waste).
For the three waste management areas considered, a

monitoring well system comprised of 14 wells has been

designed., 1In addition, a groundwater seep and an existing
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monitoring station at the french drain cutlet in the lagoon
area are ircluded in the monitoring program. Of the 114
wells, five were existing wells installed by the USGS as
observation wells, and the remaining nine wells were
installed in the Summer of 1986. The locations of these

wells and monitoring points are shown on Figure 3-6.

The location of the upgradient and downgradient monitoring
wells was selected on the basis of: (1) known groundwater
flow patterns in the given area; and, (2) the presence and
proximity of other potential contamination sources close to
the waste management area. Wells were located so that no
other possible contamination source would lie between the
well (downgradient or upgradient) and the waste management

area which it is to monitor.

As shown on Figure 3-6, six monitoring wells are included in
the Low-Level Waste Lagoon System. Wells 80-5, 80-6, 86-3,
and 86-4 are all downgradient wells and Well 86-6 is
upgradient of the lagoon system. Two locations are existing
USGS wells (80-5 and 80-6, respectively). Well 86-5 is
designed to monitor the quality of groundwater flowing
beneath old Lagoon 1 in the direction of Erdman Brook. The
gutlet for the french drain (WNSPOO8) and a groundwater seep
along the western bank of Frank's Creek are included in the
monitoring system for this area. The outlet for the french
drain is currently alsc a sampling point (008) under the New
York State SPDES permit. This drain serves as a sink for a
major portion of the surficial groundwater flowing in the
immediate vicinity of the lagoon system, and provides an
indication of the change in the local groundwater quality
over time. The groundwater seep located on the upper western

bank of Frank's Creek provides an indication of the
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groundwater quality in the surficial deposits, along with
monitoring wells 80-5 and 80-6. It is not clear just how
much groundwater flowing beneath the lagoon system escapes
discharge to the french drain. However, it is believed that
acme of the deeper surficial groundwater, particularly on the
northern sides of Lagoons 4 and 5, tends to flow eastward or

northeastward toward Frank's Creek.

Four wells were selected to monitor the High-Level Waste Tank
Complex. Wells 86-7, 86-8 and 86-9 are new downgradient
wells, while existing well 80-2 serves as the upgradient
well. Wells 86-7 through 86-9 are located along the major
flow paths passing through the tank complex as determined by
Yager (1985). At the same time, they were placed clearly

upgradient of the hardsatand and salvage areas.

Four wells were selected Lo monitor the disposal unit within
the NRC Licensed Disposal Area. All four tap the Lacustrine
Unit. Wells 86-11 and 86-12 are new downgradient wells
located along the northeastern boundary of the area, and just
upgradient of the New York State commercial disposal area.
Well 82-1D is located downgradient of the western one-third
of the NDA. Well 83-2D ia located clearly upgradient of the
disposal unit.

The parameters and sampling schedule =hown in Table 3-1 will
be followed for the groundwater monitoring program. The
category 111 groundwater contamination indicator parameters
ware selected after considering the type, guantities and
concentrations of conatituents in the wastes of the three
waste management areas, in addition to their mobility,
persistence and detectability. These parameters are
sensitive indicators and at the same time are representative

of the wastes existing at the three areas.
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At each sampling, sufficient liquid is obtained (if possible)
from each well for four replicate analyses of each
groundwater monitoring parameter. At each sampling event,
the depth to the static water level from a leveled reference
point (generally top of the well casing) is measured and
recorded prior to purging the well and taking the necessary

water sample.

Sampling and analysisg is performed in accordance with
accepted practice formalized in approved procedures to ensure

the reliability and retrievability of water quality data.

In addition to monitoring the wells described above, a number
of existing wells (the WNW80~- and 82~ series) will continue
t0 be sampled rcutinely§ however, in the future these samples
will be analyzed for a variety of water quality parameters
(see Appendix A) as well as for radiocactivity. The location
of these existing wells is shown on Figure A-3. Note that
several of the wells are also included in Figure 3-6 because
they were incorporated into the revised groundwater

monitoring plan.

3.4 Special Monitoring

Two special monitoring activities took place in 1986. The first
was special sampling for the effecta of the Chernobyl incident in
late April. The effects of the fallout can be noted in routine
background air and biological samples, and a detailed description
of WVDP sampling is in Appendix F. The second major effort
involved a stream bed gamma survey and sample collection on
Cattaraugus Creek from Springville to Lake Erie. Results of this
survey were in agreement with the 1984 aerial survey, and no
concentrated radiocactive material was found., The details of this

survey are also described in Appendix F.
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SCHEDULE OF GROUNDWATER SAMPLING AND ANALYSIS

Category

I. EPA Interim
Drinking Water
Standards

II. Groundwater

Quality Indicators

III. Groundwater
Contamination
Indicators

IV. Groundwater

Elevations

MCWO614:S/EAQT

TABLE 3-1

Parameter

Arsenic

Barium

Cadmium

Chromium

Fluoride

Lead

Mercury

Nitrate (as N)
Seleium

Silver

Radium

Gross Alpha

Gross Beta
Coliform Bacteria
Endrin

Lindane
Methoxychlor
Toxaphene

2, 4-p

2, 4, 5-TP Silvex

Chloride
Iron
Manganese
Phenols
Sodium
Sulfate

Nitrate

pH

Conductivity

Total Organic Carbon
Total Organic Halogen
Tritium

Gross Alpha

Gross Beta

Specific Gamma Emitters

3-28

Frequency

Quarterly for
13% year.

Quarterly for
13 year,
annually
therafter.

Quarterly for
13 year, semi-
annually there-
after.

Once before
collecting each
well sample.

Comment

Annually after 1st
year except coli-
form and pesticides.

May be omitted

if demonstrated
that wastes do
not contain

these compounds
and site history
does not indicate
past usage.

All indicator |
parameters must
be measured

in 4 replicates
of each sample.
Same as pesticides
in Category I
selected by WVNS
as indicators of
waste treatment/
disposal at WVDP.



4.0 RADIOLOGICAL DOSE ASSESSMENT

4.1 Methodology

The potential radiological impacts resulting from the release of
radicactivity during 1986 have been estimated by calculating
radiation doses received by the maximally exposed off-site
individual and the population within an 80 km radius of the WVDP
facility. The potential pathways of exposure to the general public
from radiocactive effluents released by the WVDP operations are shown
in Figure 4-1. The exposure modes considered in the dose

calculations are:

o Direct exposure from immersion in air containing radionuclides,

o Direct radiation from ground surfaces contaminated by deposited

radionuclides,

o Immersion in contaminated water,

o Inhalation of airborne radionuclides, and

o Ingestion of contaminated water and food produced from the land

and surface waters in the area.

Because the ridges and hills in the vicinity of the WVDP frequently
channel the winds, strong systematic deviations from straight-line
air flow over long distance are expected. To realistically account
for the terrain effects on wind flow, a fine grid, two-dimensional
wind field was developed using the Dames & Moore WNDSRF3 code and
meteorological data measured hourly at seven stations around the
WVDP and the three nearest National Weather Service stations. The
wind field data were then input into EPM3, a variable-trajectory
Gaussian puff dispersion code for calculating the relative

concentrations of radioactivity from routine operational releases.
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The EPM3 code is formulated according to the guidelines described by
NRC in Regulatory Guide 1.111. The assumption underliying the code
is that a number of discrete puffs are serially released from the
source to simulate a continuocus plume. Each puff is assumed to have
a Gaussian concentration distribution in three dimensions, Puffs
expand in size as they move downwind from the source in response to
spatial and temporal wind and stability conditions, Each puff is
transported independently by the nonuriform wind field and is
tracked until it leaves the grid region., Helative concentration and

deposition are computed at each grid receptor location,

The output of the EPM3 code is then input into AIRDOS-EPA (Moore,
et al., 1979) which calculates the radiation doses to receptors of
interest, A detailed discussion of the computer codes WNDSRF3 and
EPM3 and AIRDOS-EPA is given in the WVDP Safety Analysis Report,
Supplements Volume, Section A.3.3-C.

Results quoted in this section of the 1986 Environmental Monitoring
Report are based on analyses that use relative concentration values
calculated for gaseous effluents released from the WUVDP plant at a
height of 60 metres and at ground level. Meteorological data
collected continuocusly over a twelve-month period (August 1983
through July 1984) are used as a basis for the dispersion
calculations,

The calculated annual average relative concentration values for

60 metre and ground level releases are given in Tables 4-1 and 4-2
respectively, for each of the sixteen 22.5 degree wind sectors in an
80 km radius circle centered at the WVDP main plant stack. The
maximum mean annual relative concentration values at actual
residences in the vicinity of the site are 1.5 E-07 sec/m3 (at

2.1 km WSW)} and 9.5 E-Q7 sec/m3 (at 1.4 km NW) for stack and ground
level releases, respectively.
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To calculate the radiation doses to the maximally exposed individual
and the population within 80 km from the plant, relative
¢concentration values are used as input to the AIRDOS-EPA code. The
radiation dose commitment to the maximally exposed individual and
the collective dose to the population within 80 km of the WVDP from
the water pathway were calculated using the computer code LADTAP II
(Simpson and McGill, n.d.). Both LADTAP II and AIRDOS-EPA implement
the NRC Regulatory Guide 1.109 recommendations for terrestrial food

chalin dose assessments,

The dose estimates were made by calculating radionuclide concentra-
tions in air, rates of deposition on ground surfaces, ground surface
concentrations, intake rates via inhalation, and ingestion of meat,
milk, and fresh vegetables. Site specific data on production and
consumption of milk, meat, and agricultural products were used in

computing the collective population dose.

A map of the area surrounding the WVDP iz shown in Figure 1-1. It
was overlaid with an 80 km radius grid system with the facility at
its center. The grid system was further divided into 10 concentric
regions and 16 compass directions. For each sector formed by the
grid aystem, the specific human populations, beef and dairy cattle
populations, and agricultural areas were determined by a 1983
survey. The sector specific data are shown in Figures 4-2 through
4-9.

For each radionuclide of concern, the inhalation dose conversion
factors (DCFs) used are for an activity median aerodynamic diameter
(AMAD) of 0.3 micrometer. For alpha emitters, the dose conversion
factors are derived by using a quality factor of 20 as per
International Commission of Radiological Protection (ICRP)
recommendations (Dunning, n.d.). All of the doses from internal
exposwre are committed dose equivalents and are calculated for the
50-year period following inhalation or ingestion. The internal dose

conversion factors used in this report are from Dunning (n.d.).

MCWO61 4A:S/EAOT 4-3



For this report, the effective dose equivalent, as well as the dose
equivalent to the thyroid, lungs, bone, liver, kidneys, and gastro-
intestinal tract were calculated in order to determine the critical
organs for various potential pathways of exposure., These estimates
were based on parameters applicable to an average adult (ICRP,
1975). The collective population dose estimate in person-rem is the
effective dose equivalent commitment as calculated in accordance
with the recommendations of the ICRP (ICRP, 1977).

In addition to these estimates of dose commitments based on
dispersion modeling, the dose to a hypothetical maximally exposed
individual who consumed locally produced milk, fish, beef, and
venison (deer) was estimated. Measured radionuclide concentrations
from local and control samples of milk, fish, beef, and venison were
used in these calculations. Although state-of-the-art methods and
instrumentation were used to determine concentrations, certain
nuclides, if present in these samples, are often below the minimum
detectable concentration (MDC). 1In cases where both the sample and
its control were below the MDC for a specific nuclide, it was
assumed that the nuclide was not present at a concentration greater

than natural background.

4.2 Source Term Estimates

4,2.1 Airborne Radioactive Effluents

There are four points on the plant site from which
ventilation systems release low concentrations of airborne

radioactivity. These four locations are:

1. Process building main stack,

2. Cement solidification system (CSS) exhaust stack,
3. Laundry exhaust vent, and

4, Low-level waste treatment system (LLWT) ventilation

exhaust.
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The air released from these vents is sampled routinely and
the collected particulates are periodically analyzed. For
the main plant and CSS stacks, the sampling is continuous.
The results of measurements during 1986 are summarized in
Table 4-3. A total of 4,0 E-06 Ci of gross alpha activity
and 1.5 E-03 Ci of gross beta/gamma was released from these
vents during the year. Greater than ninety-nine percent
(99.66%) of the activity released to the atmosphere was
discharged through the main plant stack.

The Cement Solidification System (CSS) began operation in
December of 1985. Its exhaust is continucusly monitored for
radicactivity, in a manner =imilar to that used for the main
plant stack. The data for 1986 represent the first full year

of system operation.

Liquid Radioactive Effluents

There were three scurces of liquid effluents from WVDP
operations in 1985:

1. Lagoon 3 discharges (six planned releases),
2. Sewage treatment outfall (WNSP0OO7), and
3. Surface water releases from the northeast awamp drain and

french drain.

The volumes of the liquid effluents and the radioactivity
they contained {(reported in WVDP 1986 Effluent and On-Site

Discharge Report, March, 1987) are summarized in Table 4-4.

A1l liquids were discharged via Buttermilk Creek. Relevant
release atandards and derived concentration guides (DCGs)
(DOE Order 5480.1) are presented in Appendix B. Collective
population doses from these liquid effluents are based on the
number of curies released for each identified nuclide in
Table 4-4 (see Section 4.3.2).

4-5



4,3 Potential Radiation Doses to the Public

4.3.1

Maximum Hypothetical Individual Doses

The point of maximum potential long-term radiation exposure
in the viecinity of the site from radicactivity released from
the plant stack is a private residence about 2.1 km WSW of
the WVDP plant. A hypothetical maximum effective dose
equivalent of 0.0022 mrem was calculated as z result of WVDP
airborne releases during 1986 when all possitle pathways were
considered. The calculated dose commitment to bone surface
(the critical organ) at this location was 0.013 mrem, These
maximum hypothetical exposures are about 0,01 percent for
whole body and 0.02 percent for the critical organ of the
applicable standards for airborne releases promulgated by the
U. S. Environmental Protection Agency (EPA) in 40 CFR 61.

An important potential contributor to the dose commitment
from radicactivity in the terrestrial food-chain is the
airborne pathway to the pasture and then to cow and to

milk. Measurements of radioactivity in the milk produced at
the nearest dairy farm to the WVDP facility (see Table C-3.1)
indicated that no I-129, Cs-134, or Cs-137 were present in
concentrations above the limits of detection. The maximum
dose to an individual from ingestion of about 1 litre of this
milk per day was estimated from the étrontium~90
concentrations in excess of the control sample. This
calculation predicts a dose commitment of 2.1 mrem to bone
surfaces, 2.0 mrem to the thyroid and an effective dose
equivalent of 0.2 mrem. These calculated maximum potential
doses are less than three (2.8) percent and one (0.8) percent
respectively of the allowable 40 CFR 61 standards.

MCWO614A:S/EAQT 4-6



MCWO614A:S/EAQT

Estimates were made of the hypothetical maximum dose
commitments to an adult from consumption of 21 kg per year of
fish (the maximum value recommended in NRC Regulatory Guide
1.109) caught in Cattaraugus Creek. From the measured
concentrations of radionuclides in the edible parts of the
fish (see Table C-3.4), the maximum organ dcose commitment to
an individual was estimated ¢to be 1,3 mrem to bone

surfaces. The maximum effective dose equivalent commitment
to an individual was calculated to be 0.12 mrem from

consumption of 21 kg of fish.

If I-129 were assumed to be present in the milk at a net
concentration equal to the MDC (0.6 pCi/l) the predicted,
hypothetical maximum thyroid dose would be approximately
2 mrem/year. However, this is not considered to be a
realistic assumption. It does however, indicate that an
extremely conservative assumption still yields a dose

estimate well within regulatory limits.

The hypothetical dose commitment also was estimated for an
individual who consumed 45 kg of venison taken from local
area {(within 1 mile) and for an individual consuming 94 kg of
locally raised beef cattle. The measured radionuclide
concentrations (Table C-3.2) in the flesh of a deer taken
about a kilometre away from the WVDP in the fourth quarter -of
1986 was used as the basis for this estimate. The dose
commitment to the critical organ was calculated to be

0.59 mrem to the testes and 0.58 mrem for an effective dose
equivalent commitment. The maximum individual dose for
consumption of locally raised beef cattle was based on two
near site samples taken in the second and fourth quarters of
1986. After background subtraction, the maximum individual
dose commitment was calculated as 0.24 mrem and the critical
organ dose for testes as 0.25 mrem. Table 4-5 summarizes the

potential radiation doses to individual adult members of the
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general public at the points of highest potential exposure
from gaseocus and liquid effluents from the WVDP facility
operations during 1986. Although no direct pathway to drink-
ing water from airborne or liquid effluents was found or
evaluated for committed dose, drinking supply well water data
are presented in Appendix C (Table C-1.9). Additionally, the
results of the radionuclide measurements in stream sediments
(Table C-1.10), surface waters (Tables C-1.2 through C-1.6)
and in shallow wells (C-1.7 and C-1.8) are presented in

Appendix C.

Collective Dose to the Population

The collective effective dose equivalent commitment to the
population within an 80 km radius of the WVDP from operations
during 1986 was estimated to be 0.02 person-rem from gaseous
effluents and 0.06 person-rem from liquid effluents. These
estimates are based on the releases summarized in Tables 4-3
and 4-4 and the use of the AIRDOS-EPA (CCC-357), Moore et al,
1979) and LADTAP II codes as described in Section U4,1.

These collective doses may be compared to an estimated annual
170,000 person-rem to the same population resulting from
natural background radiation. Based on the collective dose
given above and a total population of 1.7 million in the
region, the average effective dose equivalent to an
individual residing within 80 km of the WVDP was about
0.000047 mrem during 1986--insignificant when compared to the
average dose to each individual of approximately 100 mrem per

year from natural sources.

Recent recommendations of the National Council on Radiation
Protection and Measurements (NCRP, 1985) and the proposed
revisions to the Code of Federal Regulations, Chapter 10,
Part 20 (USNRC, 1986) define a risk level which is below
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regulatory concern for purposes of defermining collective
population doses. These agencies recommend that doses of

< 1 mrem/yr incurred by individual members of the public be
excluded for purposes of assessing the collective dose to a
population., Despite the conservatisms used in assessing the
dose Lo the maximum hypothetical individual from
environmentsal releases of radicactivity in 1986 from the
WVDP, no individual member of the public was predicted to
receive a dose in excess of 1 mrem/yr above background.
Accordingly, within the framework of the NCRP and NRC
methodology, the collective population dose in excess of
natural background within an 80 km radius of the WVDP would,
in fact, be reported as zero as a result of radionuclide

releases in 1986.

Dose Assessment Model Prediction Versus Actual Release Data

Dose assessment models used at WVDP for liquid and airborne
effluents have been used to compare model predictions with

actual sample analysis. Based on actual releases of liquid
effluents in 1986, LADTAP II predicts the maximum individual
dose from consumption of 21 kg of fish taken from Cattaraugus
Creek to be 0.4 mrem. This is in good agreement with the
predicted maximum individual dose of 0.12 mrem calculated
from actual measured radionuclide concentrations in fish
flesh, given the statistical error aésociated with the sample

analyses,

The predicted maximum individual dose based on actual air
sampling data collected at a nearby residence {(Table C-2.2.2)
turns out to be zero when the background air sample data from
Great Valley (Table C-2.2.7) at 42 km from the site is
aubtracted. This agrees with the 0.0022 mrem predicted by
AIRDOS~EPA from the measured quantity of radioactivity
actually discharged from the plant, in that this dose can be

considered as essentially zero.

4-g



.3.4

MCWO61 4A:S/EAQT

A comparison was also made of the radiocactive particulate
concentrations (uCi/ml) based upon air sampler data from a
nearby residence (Table C-2.2.2) with those calculated from
the measured release data (Table C-2.,1) and the site specific
annual average relative concentrations (Tables 4-1 and -2).
The concentrations predicted using the stack discharge data
are more than five orders of magnitude below those measurecd
at the perimeter air monitoring stations. This finding
reinforces the observation that the air sampler at the nearby
residence is essentially measuring background particulate
radioactivity with <0.001% of the collected activity being

provided by airborne releases from the WVDP.

NESHAPS Compliance

This section has been added to the WVDP annual report to
present data and discussion concerning compliance with

40 CFR 61 entitled National Emission Standards for Hazardous
Air Pollutants, Subpart H.

Section 40 CFR 61.93 stipulates that:

"To determine compliance with the standard, radionuclide
emissions shall be determined and dose equivalents to members
of the public shall be calculated using EPA approved sampling
procedures, EPA models AIRDOS-EPA and RADRISK, or other
procedures, including those based on environmental
measurements, that EPA has determined to be suitable.
Compliance with this standard will be determined by
calculating the dose to members of the public at the point of
maximum annual air concentration in an unrestricted area

where any member of the public resides or abides."
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The EPA has determined CAAC (CCC-476) to be the suitable
version of the AIRDOS-EPA dispersion code which uses ICRP 2
derived (rather than the more current ICRP 26 and 30) dose
conversion factors to calculate doses to members of the
public. In addition, CAAC uses simplified straight-line
Gaussian methodology to describe meteorological dispersion

from elevated and ground-level sources.

Whole~body and critical organ dose equivalents were
calculated for all significant effluent pathways. Table 4-6
presents the calculated dosimetric data at the location of
the maximum individual for both elevated and ground level

releases,

The collective population dose (within 80 km of WVDP)
calculated for all airborne pathways is 2.4 E-02 person-rem.
As previously discussed, the hypothetical collective dose due
to WVDP operations should be compared to the collective dose
from natural background to the same population of 170,000

person-rem per year,

In summary, the dose calculationa show that the WVDP is in
compliance with the emission standard for radicactive
airborne releases in that calculated doses to the maximally
exposed individuals for elevated and ground level releases

from the site do not exceed the applicable EPA limits.

Statistical Considerations

A simple one-way analysis of variance (ANOVA) statistical
application was used to test if observed differences among
the various sample means can be attributed to chance or

whether they are indicative of actual differences among the
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corresponding population means., The null hypothesis being
teated by the statistical application is whether or not the

various population means are all equal.

In the case of the environmental air sampling data, Tables
C-2.2.1 through C-2.2.7, the ANOVA test showed no
statistically significant differences (at the 1% level) in
gross beta, Sr-90 or Cs~-137 measurements for all possible
combinations, Table 4-7 shows the statistically significant
differences (a total of six out of a possible 42 combina-
tions) for the air sampling station alpha data. The five
significant differences in the Fox Valley data are
attributable only to background variation since the average
alpha concentration predicted at the sampler as a result of
WVDP stack releases ia 5,7 E-21 uCi/ml, compared to the
average alpha concentration of 1.5 E-15 uCi/ml from air
sample analysis. The same background variation also explains
the Thomas Corners versus Great Valley statistical difference
in that WVDP releases would predict average concentrations of
8.6 E-22 uCi/ml compared to the average air sample analysis
concentration of 1.1 E-16 uCi/ml.
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TABLE 4-3

RADIOACTIVITY RELEASED TO THE ATMOSPHERE DURING 1986

Total Yolume

Release Point (m~)
Main Plant 8.9 E+08
Stack (ANSTACK)

Cement 1.5 E+08
Solidification

System Stack

(ANCSSTK)

Laundry Vent 1.4 E+07
(ANLAUNV)

LLWT Vent 1.1 E+08
(ANLLWTV)

MCWO614:R/ESOT

Total Curies Released

Gross Alpha

Gross Beta

3.75+0.3 E-06

4.5447.0 E-08

6.3 E-08

4-15

1.51£0.004 E-03

6.2+2.9 E-07

107 E'O6

205 E"O6

Specific Nuclides

H-3
Co=~60
Sr-90
I-129
Cs-134
Cs~137
Eu-154
U=-234
u-235
U-238
Pu-238
Pu-239
Am-241

Sr-90
I-129 <
U-234
U-235
U-238
Pu-238
Pu-239
Am-241

4,140,084 E~01
1.95+0.2 E-06
4,75+0.4 E=-04
4,03+0.2 E-05
1.43+0.3 E-06
4. 74+0.02 E-O
1.50+0.4 E~06
5.27+0.5 E-08
§,21+1.8 E-09
3.11+0.4 E-08
5.03+0.3 E-0T
6.68+0.4 E~07
2.1521.0 E-06
2.13+x0.3 E-O7
1.5 E-07

1.56+0.3 E-08
5.89+5.8 E~10
1.47+0.3 E-08
7.69+6.3 E=10
3.54+1.2 E~09
2.04+1.1 E-09

None Identified

None Identified



TABLE 4-4

RADIOACTIVITY RELEASED IN LIQUID

EFFLUENTS DURING 1986

Volume Released Radioactivity (Ci)
Release Released
Point (Litres) Gross Alpha Gross Beta H-3 Sr-90 1-129 Cs-137
Lagoon 3 5.0 E+07 2.7+1.0 E-03  7.2+0.4 E-02 1.2+0.3 E-00 9.0+0.3 E~-03 1.7E+0.1 E-03 6.6E+0.5 E-02
Sewage 2.7 E+07 <7.2 E-05 6.0+1.4 E-04 <1.4 E-02 = mmemmm e e
Treatment
Qutfall
(WNSP0O0T7)
Swamp Drain 1.6 E+07 ----==  ===me- 8.0+0.6 E-02 ~  ------ = mmeeee —oeeeo
French Drain 2.7 E¥06  ~=--m- mmeeee 1.240.04 E-01 = ====== = =eeeee meoeee
TOTAL: 9.6 E+07 2.8+1.0 E-03 7.3+0.4 E-02 1.4+0.3 E+00 9.0+0.3 E-03 1.7TEx0.1 E-03 6.6E+0.5 E-02

U-234 U-235 U-238 Pu-238 Pu-239 Am-2 11

Lagoon 3 1.7+¢0.2 E-03  4.8+2.8 E-05 8.0+0.9 E-04 3.6+0.8 E-06 2.9%0.6 E-06 3.8%1.0 E-06
Sewage
Treatment
1113 = 5 e
Swamp Drain. ~~ m===-= =—me-e =—eeee mmemee meeeee e
French Drain ~~ =-=eeee 0 mmeeee memeee mmmeee mmmemee e
TOTAL: 1.7¢0.2 E-03  4.8+2.8 E-05 8.0+0.9 E-04 3.6+0.8 E-06 2.9+0.6 E-06 3.8+1.0 E-06
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TABLE 4-5

SUMMARY OF HYPOTHETICAL DOSE COMMITMENTS

TO AN ADULT INDIVIDUAL AT LOCATIONS OF MAXIMUM EXPOSURE DURING 1986

Pathway

Airborne Effluents

Elevated Releases
All Pathways¥*

Main Plant
Stack (ANSTACK)

Ground Level Releases
All Pathways*

CSS Stack (CSSTK)

Laundry Vent

(ANLAUNV)

LLWT Vent (ANLLWTV)

Milk

Venison

Beef

Liquid Effluents

Fish

Committed Dose Equivalent (mrem)

Location Effective Critical Organ
(Bone surface
unless otherwise
specified)

Nearby residence 0.0022 0.013
(2.1 km WSW)

Nearby residence 0.000011 0.0000651
(1.4 km, NW)

Nearby residence 0.000025 0.00037
(1.4 km, NW)

Nearby residence 0.000054 0.00084
(1.4 km, NW)

Collected 3.5 km SSW 0.17 1.8
Collected within 0.58 0.592

1 km of WVDP

Collected 4 km N 0.24 0.25°
of WVDP

Collected in 0.12 1.3

Cattaraugus Creek
below WVDP

¥Estimates based on measured radioactivity in airborne effluents (Table 4-~3)
and dispersion and radiological dose calculations described in Section 4.1.
All other values based on measured concentrations in food and consumption

rates for maximally exposed individuals recommended in U.S. NRC Regulatory

Guide 1.109.

Note:

U.S. is about 100 mrem.

1 Thyroid
Testes

MCW0614:R/ESO7

Annual average whole body dose from natural background sources in the



TABLE 4-6

SUMMARY OF HYPOTHETICAL DOSE EQUIVALENTS CALCULATED PER 40 CFR 61

TO AN ADULT INDIVIDUAL AT LOCATIONS OF MAXIMUM EXPOSURE DURING 1986

Pathway

Airborne Effluents

Elevated Releases
All Pathways*

Main Plant
Stack (ANSTACK)

Ground Level Releases
All Pathways*

CSS Stack (CSSTK)
Laundry Vent
{ ANLAUNV)

LLWT Vent (ANLLWTV)

Location

Dose Equivalent (mrem)

Whole-body

Critical Organ

Nearby residence
(3.4 km SE)

Nearby residence
(1.9 km, NNW)

Nearby residence
(1.9 km, NNW)

Nearby residence
(1.9 km, NNW)

0.00015

0.000033

0.000073

0.00019

(Bone surface
unless otherwise
specified)

0.0023"

0.0000069"
0.0018

0.0047

*Estimates based on measured radiocactivity in airborne effluents (Table 4-3)
and dispersion and radiological dose calculations described in Section 4.3.4.
All other values based on measured concentrations in food and consumption
rates for maximally exposed individuals recommended in U.S. NRC Regulatory

Guide 1.109.

Note: Annual average whole body dose from natural background sources in the
U.S. is about 100 mrem.

1 Thyroid

MCWO614:R/ESOT



TABLE 4-7

Air Sampling Station Around WVDP Exhibiting Pair-Wise Statistically

Significant Differences in Average Detected Alpha Concentrations(¥)

Rock
Springs Great Fox Route | Thomas Spring- West
Road Valley Valley 240 Corners ville Valle
Rock Springs T
Road
Great Valley
Fox Valley * * * * *
Route 240
Thomas Corners * -
Springville
West Valley .

t Empty box designates no statistically significant differences.

CINOO34:SEA-61 4-19
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NUMEBER OF MERT-FRODUCING ANIMALS BY SECTOR
WITHIN 16 KILOMETERS (10 MILES) OF SITE

FIGURE 4-6
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AGRICULTURAL PRODUCE LAND AREA (ha) BY SECTOR

WITHIN 16 KILOMETERS (10 MILES) OF SITE

FIGURE 4-8
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5.0 STANDARDS AND QUALITY ASSURANCE

5.1 Environmental Standards and Regultations

The following envirommental standards and laws are applicable to the
WVDP:

o DOE Orders including 5480.1, "Requirements for Radiation
Protection,” August 1981 and 5484.1, "Environmental Protection,
Safety,and Health Protection Information Reporting

Requirements", February 1981.

o Clean Air Act 42 USC 1857 et. seq., as amended.

o Federal Water Pollution Control Act (Clean Water Act), 33 USC

1251, as amended.

0. Resource Conservation and Recovery Act, 42 USC 6905 a=s

amended. (Including Hazardous and So0lid Waste Amendments of
1984)

0 Comprehensive Environmental Response, Compensation and Liability
Act, 42 USC 960. ({(Including Superfund Amendments and
Reauthorization Act of 1986)

o Toxic Substances Control Act, 15 USC 2601, as amended.

o] Environmental Conservation Law of New York State,

The standards and guides applicable to releases of radionuclides
from the WVDP are those of DOE order 5480.1 Chapter XI, dated August
13, 1981, entitled, "Requirements for Radiation Protection.”
Radiation protection standards and selected radicactivity
limitations from Chapter XI, as amended by the Derived Concentration

Guides, are listed in Appendix B.
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These listed concentrations are guidelinea provided by DOE to
assure compliance with the performance standard of 100 mrem
effective dose equivalent to the maximally exposed individual.

- Ambient water quality standards contained in the SPDES permit
issued for the facility are listed in Table C-5.2. Airborne
discharges are also regulated by the U.S. Envirommental Protectio
Agency, National Emission Standards for Hazardous Air Pollutants,
40 CFR 61, 1984,

5.2 Quality Assurance

Off-site laboratories performed the majority of the analyses
requiring radiochemical separation for the environmental samples
collected during 1985. The documented quality assurance plan use
by these laboratories includes periodic interlaboratory cross-
checks, prepared standard and blank analyses, routine instrument
calibration, and use of standardized procedures., O0Off-site
laboratories analyze blind duplicates of approximately 10% of the
samples analyzed on-site for the same parameters in addition to
unknown c¢ross-check samples. Additionally, physical surveys were
made of the contract laboratory facilities in conjunction with a

quality assurance review by Project personnel.

Sample collection, preparation, and most direct radiometric
analyses were performed at the WVDP Environmental Laboratory for
all media collected. Additionally, determination of Sr-90 in
water {8 a routine radiochemical measurement performed in the
Environmental Laboratory. For all continuous sampling equipment,
measurement devices, and counting instruments, periodic
calibration was maintained using standards traceable to the

National Bureau of S3tandards,

Formal c¢ross-check programs between the WVDP Environmental
Laboratory and the DOE Radiological and Environmental Science
Laboratory (RESL), Idaho National Engineering Laboratory (INEL)
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and Environmental Measurements Laboratory (EML), New York City,
included the entire range of environmental samples monitored in
1986. A comparison of water analyses at WVDP and INEL is
presented in Table D-1.1. Comparative data from a variety of
environmental materials analyzed at WVDP and EML are summarized in
Tables D-1.2 and D-1.4., The U.S. Environmental Protection Agency
(EPA) cross—-check programs for nonradiological water quality
parameters also provided audit samples in 1986. 1In addition, the
routine program of splitting samples between WVDP and the New York
Department of Health, and TLD monitoring point calculations with
the U.S. NRC provided additional quality assurance data.

As a result of the RESL cross-checks, the current gamma 1sotopic
analysis procedure for water was found to be satisfactory. Air
filter media of the geometry provided by RESL in the cross—-check
sample, however, i3 not normally used at WVDP, the use of a nearly
equivalent calibration produced results for air filter media
biased about ten percent high, but with acceptable precision. The
bias is accounted for in analysis of routine samples in the
calibration geometry. A set of cross-check samples in 1986
between WVDP and EML included soil, tissue, vegetation, air
samples, and water samples. Results were satisfactory for all
media routinely analyzed at the WVDP environmental laboratory.

The one unsatisfactory result was for a sample which required
radiochemical separations and a significantly different (compared
to WVDP analyses) counting geometry performed at the contract
laboratory facilities. The isotope was reported as less than
detectable activity for the aliquot analyzed. This specific
analysis is also being reviewed by EML because 75% of the
laboratories participating in the cross-check program reported
results that were outside the expected value. Of 48 analyses
performed by WVDP and our contract laboratory, four were in the

warning area, and one was not acceptable,
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The TLDs colocated at the NRC TLD leocations from June to

October 1986 yielded one set of results which were not in
agreement {(Table D-1.3). The maximum discrepancy was a factor of
0.74, but the remainder of the results were statistically
equivalent. The location which was not in close agreement is
being monitored closely in order to resolve the discrepancies. It
is noted that several factors may cause variations, including the
proximity of the dosimeters to poles and buildings, or the

ground. The one location where these variables are removed by
virtue of side-by-side colocation (DFTLD24) and an exposure rate
considerably above background, gives very good agreement. The
results for environmental media split with the NYSDOH through 1986

were not available for comparisons.

Results of the 1985/1986 international dosimeter intercomparison
are given in Table D-1.4, and show acceptable results. Since the
TLDs used at WVDP are calibrated to Cs-137, it was noted with

interest that the central value was very close to the calculated

laboratory Cs-137 exposure provided by EML.

Based on the various audit and cross-check results, the WVDP
Environmental Monitoring Program is functioning well, and the
areas needing improvement have been identified and are receiving

appropriate attention.

5.3 Statistical Reporting Of Data

Except where noted, individual analytical results are reported
with plus or minus (+) two standard deviations (2 ¢) giving a
value at the 95% confidence level. The arithmetic averages were
calculated using actual results, including zero and negative
values, In the final results, if the uncertfainty (2 ¢) was equal
to or greater than the value, the measurement was considered to be
below the Minimum Detectable Concentration (MDC) (see Section 5.14),
and is reported as a less-than (<) value. These MDC values will
vary among samples, especially in biological media where sample

size cannot be eaaily standardized.
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The total statistical uncertainty for radiological measurements,
including systematic (processing and physical measuremeat)
uncertainty plus the random radioactivity counting uncertainty, is
reported as one value for the 1986 data. 1In most cases,
systematic uncertainties (e.g., due to laboratory glassware or
analytical balance variation) are a small percentage of the larger
counting uncertainties at typical environmental levels of
radicactivity. The notation normally used in reportinrg of raw
laboratory data to convey the total uncertainty is in the form:
(V.00 + R.0; T.0) E-00 where "V.00" is the analytical value to
three significant figures, "+ R.0" is the random uncertainty to
two significant figures, "T.0" is the total of random plus
systematic uncertainties, and "E-00" is the exponent of 10 used to

signify the magnitude of the parenthetical expression.

5.4 Analytical Detection Limits

For unique or individual samples analyzed on an infrequent basis,
generic minimum detection limits for the entire analytical
measurement protocol have not been developed, although a Lower
Limit of Detection (LLD) based solely on the counting uncertainty
is calculated for each sample. For routine measurements using
standardized sample sizes, equipment, and preparation techniques,
an average Minimum Detectable Concentration (MDC) has been
calculated for WVDP environmental samples. These are listed in
Table 5-1.

Specific sample media were analyzed for radionuclides from
multiple split samples, using routine procedures, normal
laboratory techniques, and satandard count ing parameters. The
counting statistics determined the estimated LLD above which there
was 95% probability that radiocactivity was present. This LLD is
derived from the detection efficiency of the measuring instrument
for the type of activity being measured, the level of normal

background signal with no sample present (determined by counting a
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"background" of the same material as the sample) and the length of
time the background and sample were counted. For radicactive
decay, these factors can be used to accurately predict what value
is the lowest which can be measured at a given confidence level.

A separate calculation for systematic uncertainty, including the
variation between duplicate samples, labware differences, and
physical measurements was made and added to the statistical
counting LLD to obtain the minimum analytical detection limit or
MDC for the entire process. Volumetric measurement of sample flow
rates, calibration standard uncertainties, and pipetting device
accuracy were some of the factors included in this calculation.
The overall result is the average Minimum Detectable Concentration
(at the 95% confidence level) for each type of sample treated in a
uniform manner. For most sample analyses, there is little or no

significant difference between the LLD and the MDC,
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TABLE 5-1

MINIMUM DETECTABLE CONCENTRATIONS FOR ROUTINE SAMPLES

Measurement Medium Sample Size MDC

gross alpha water 1 litre 8.1 E-10 uCi/ml
gross beta water 1 litre 7.7 E-10 uCi/ml
Cs-137 water 250 ml 2.1 E-08 uCi/ml
H-3 water 5 ml 1.0 E-Q07 uCi/ml
Sr-90 water 1 litre 1.6 E-09 uCi/ml
gross alpha air 400 m3 1.1 E-15 uCi/ml
gross beta air 400 m3 1.9 E-15 uCi/ml
Cs-137 air 400 m3 1.4 E-14 uCi/ml
gross alpha soil 150 mg 5.5 E-06 uCi/g
gross beta soil 150 mg 5.3 E-06 uCi/g
Cs-137 soil 350 g 6.3 E-08 uCi/g
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APPENDIX &

EFFLUENT, ON-SITE AND OFF~SITE MONITORING PROGRAM
FOR IMPLEMENTATION DURING 1986

1 S/EAQ2 A-1



SAMPLE LOCATION
AND 1. D. CODE

MONITORING/REPORTING
REQUIREMENTS

Main plant
ventilation
axnaust stack
ANSTACK

Cement Solidi-
fication (CS8)
system
vantilation
axhaust .
ANCSSTK

Lagoon 3
discharge weir
WNSPOOT

MCWO61 Ub:S/EA02

Release point for
ajrdorne radicactive
exnhauat

Required by:
£ .1, Tech Spec
1

8.1.1

chrted:

Internal Monthly Summary
Annual Effluent Report
Annual Environmental
Report

Release point for
airborne radicactive
exhaust

Required by:
OOE 5488.1, Tech Spec
1

Bo1,1

Raggrted:

Intarnal Monthly Summary
Annual Effluent Report
Annual Environmental
Report

Primary point of liquid
effluent batch release

Required by:
OOE 5485.1
Tech Spec
4.2

SPOES

Mggrted:

NYSDEC Monthly OMR
Annual Effluent Report
Annual Environmental
Report

? Isokinetic sampling probes placed at 231' (plant elevation) within the main stack,
at the 168" lavel within the CSS vent stack.

EFFLUENT AND ON-SITE MONITORING PROGRAM

FOR IMPLEMENTATION DURING 1986

ANALYSES PERFORMED/
COMPOSITE FREQUENCY

SAMPLING COLLECTION TOTAL ANNUAL
TYPE/MEDIUM FREQUENCY SAMPLES
Continuous off- Continuous 10K
line air measurement of
particulate fixed filter,
monitor replaced weekly
Continuous off~ Weekly 156
line air enllaction of
particulate and filter paper,

{odine sampier?® charcoal
absorber, and
Continuous off- desaicant
line tritium (as
water vapore)
sampler
Continuous off~ Continuous 108
line air measurement of
particulate Tixed filter,
manitor replaced weekly
Waekly 104
collection of
filter paper,
charcoal
absorbder
Daily, during
Grab Liquid Lagoon 3 40~80
discharge
Twice during
Composite Liquid discharge, near §-10
start, and near
end.
Twice during
Gradb Liquid dischargae, same 8-10

Composite Liquid

as composite.

Annually

A-2

Real time alpha and Dbe
monitoring

Filters for gross alpf
beta, gamma isotopic
upon collection, H-3
wenkly.

Quarterly compasites:
filters for Sr-90, Pu
isotopic, Am-2481 gamm:
isotopic; charcoal for
1-129

Real time alpha and be
monitoring

Filters for gross alph
betd, gasma {sotopic
upon collection

Quarterly composites:
filters for Sr=90, Pu/
isotopie, Am-2%t gamms
isotopice; charcoal for
I-129

Daily: Gross beta,
conductivity, pH. Eve
sixth daily sample:
gross alpha/ beta, H-:
Sr=90, gamma jsotopic.
Weignted monthly
composite of daily
samples: gross alpha/
beta, H-3, Sr~90, I-1:
gamma {sotopic.
Quarterly weighted
composite of daily
samples: U isotopic,
Pu iLsotopic, Am=241

Two 24 hour composites
for AL, NH,, As, BOD~-%
Fe, Zn, pH, suspended
30lids;

Settleable sollds, oH,
eyanide, 0oil and greas

Annually, a 24 hour
composite for: Cd, Cr
Cu, P, Ni, Se



EFFLUENT AND ON-SITE MONITORING PROGRAM
FOR IMPLEMENTATION DURING 1986

ANALYSES PERFORMED/
COMPOSITE FREQUENCY

SAMPLE LOCATION MONITORING/REPORTING SAMPLING COLLECTION TOTAL ANMUAL
AND I.D, CODE REQUIREMENTS TYPE/MEDIUM FREQUENCY SAMPLES
Erdman Brook at Combined facility liquid Continuous Monthiy#® 12
security fence diacharge proportional (Compasite of.
WNSPOOG sample liguid biweekly

fequired by: collections)

E '1

chgrcad:

Intarnal Monthly Summary

Annual Environmental

Report

lﬁ & Fe deleted from

E ]
On-site ground Ground water monitoring Grab liquid Quarteriy® 132
water {(wells) wells around site during Ist year,
WWB0-serien facilities semiannuai/
NWB2-seri Les annaal therealter
W03 -ger | Las Required by: (see Table 9)

DOE 548%.1

Reported:

MCWOBT Ub:S/EAQR

Annual Environmental
Report

fSamples to be split (shared with NYSDOH)

A-3

Groas alpha/beta, H-3.
pH, conductivity
Quarterly composite:
gamma isotopic, Sr-50,
I-129

Grogss alpha/teta, H-3,
gamma Lsotopic, pH,
conduetivity, chloride
Fa, Mn, Na, suifate,
phenola, nitrate, TOC,
TOH



EFFLUENT AND ON-SITE MONITORING PROGRAM
FOR_[MPLEMENTATION DURING 1986

SAMPLE LOCATION MONITORING/REPORTING SAMPLING COLLECTION TOTAL ANNUAL ANALYSES PERFORMED/
AND I, D. CODE REQUIREMENTS TYPE/MEDIUM FREQUENCY SAMPLES COMPOSITE FREQUENCY
Sanitary wWaste Liquid effluent point 2% hr composite 3/month 36 Gross alpha/bdeta, pH,
Discharge for sanitary and atility liqid He3, settleable solid:
WNSPOOQT plant combined discharge suspended solids, NH3

BOD~5, Fe
Reqiired by:
DOE 5485, 1
SPDES
Reported: Grab Annusily 1 Chiorof orm

NYSDEC Monthly DMR
Internal Monthly Sussary
Annual Effluent Report
Anhual Snvironmental

Report
N.E. Swamp Site surface drainage Grab liqutd Monthly* 28 Gross alpha/beta, =3
drajnage pH
WNSHAMP Required Ddy:
OOE 5485.1
Reported:
North Swamp Annual Effluent Report
drainage
WNSWTRA

*Samples to bDe split (WNSWAMP only) with NYSDOH

A-4
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EFFLUENT AND ON-SITE MONITORING PROGRAM
FOR_LMPLEMENTATION DURING 1986

SAMPLE LOCATION MONITORING/REPORTING SAMPLING
AND 1.0, CODE REQUIREMENTS TYPE/MEDLUM
French Drain Dréim subsurfice water Grab liquid

WNSPOOS

Franks Creek E
of NYSLLWB
WNFRCST

Erdman Brook N
of burial areas
WNERBS3

MCWO 61 U :3/EA02

from LLWT lagoon arsa

Required by:
DOE 5480.1

Reported:

NYSDEC Monthly OMR

Annual Effluent Report

Drains NYS Low Level

Waste Burial area
Required by:

BOE 50841
Reported:

Internal review
NYSERDA

Urains NYS and WVDP

disposal areas
Required by:
DOE 5484.1
Reported:

Internal feview
NYSERDA

Grab liquid

Grab liquid

*Samples to be split (shared with NYSDOH).

COLLECTION
FREQUENCY

3/momeh

Monthly

Annually
Monthly

Weekly*

Weekly*®

TOTAL ANNUAL
SAMPLES

ANALYSES PERFORMED/
COMPQSITE FREQUENCY

36

52

pH, conductivity, BOD~S
Fe

Gross alpha/beta, H-3

AR, In

Gross alpha/beta, H-3,
pH

Grogg alpha/beta, H-3
pH



EFFLUENT AND ON-SITE MONITORING PROGRAM

FOR LMPLEMENTATION DURING 1986

SAMPLE LOCATION MONITORING/REPORTING SAMPLING
AND I.D. CODE REQUIREMENTS TYPE/MEDIUM
Diteh N of wvDP Drains WVDP disposal Composite
NDA & LLWB area continuous
WNNDADR liquid

Condensate and
Cooling Water
Diten

WNSPOOS

Cooling Tower
Basin
WNCOOLW

MCWO614b:S/EACR

Required by:
DOE 5480, 1
fleported:
Tnternal Review

Combined drainage from

facility yard area

Required by:
DOE 5484.1

SPDES

Reported:
Tnternal Review

Cools plant utilfity
steam system water

Required by:
DOE 5485, 1

Reported:
Internal Review

Grab liguid

Grab Liquid

#*Samples to be split (shared with NYSOOH)

COLLECTION
EREQUENCY

Weakly

Monthly

Monthly

A-6

TOTAL ANNUAL ANALYSES PERFORMED/

SAMPLES COMPOSITE FREQUENCY

52 Weekly gamsa isotopic,
pH, conductivity,
monthly: gross
alpha/beta, @quarterly
composite: Sr-90, I-129

12 Groass alphasbeta, H-3
pH

12 Gross alpha/beta., H-3
pH



EFFLUENT AND ON~SITE MONITCRING PROCHAM
FOR IMPLEMENTATION DURING 1386

SAMPLE LOCATION MONITORING/REPORTING SAMPLING COLLECTION TOTAL ANNUAL ANALYSES PERFORMED/
JANp I.D. CODE REQUIREMENTS TYPE/MEDIUM FREQUENCY SAMPLES COMPOSITE FREQUENCY
{7) On~aite Water within vicinity of Grad liquid Annually T Cross alpha/beta, H~3,
standing water plant airborne or ground pH, conduativity,
{ponds not water sffluents chioride, Fe, Mn, Na,
receiving phenocls, sulfate
affluent) Required by:

WSTAN-series OOE 54841

Reported:
Internal Review

Site potable Source of water within Grab liquid Monthly i2 Gross alpha/beta, H-3,
water site perimeter pi, conductivity
WHDRNKW
Required by: Annually 2 Toxic metals, pesticide
E 5 Wl chemical pollutants

Reportead:
Internal Review

A~T
MCWO61 Ub :S/EADR



OFF-SITE MONITORING PROGRAM
FOR_IMPLEMENTATION DURING 1986

SAMPLE LOCATION MONITORING/REPORTING SAMPLING COLLECTION
AND I1.D. CODE REQUIREMENTS TYPE/MEDIUM FREQUENCY
Cattaraugus Unrestricted surface Flow weighted Weekly?®
Creek at Felton waters receiving plant continuous

Bridge location effluents liquid

WFFELBR

MCWO61 4b:S/EAQ2

Required by:
DOE 5484.1

Reported:
nternal Monthly Summary

Annual Environmental
Report '

*Samples to be split (shared with NYSDOH)

A-8

TOTAL ANNUAL

SAMPLES

52

ANALYSES PERFORMED/
COMPOSITE FREQUENCY

Weekly for gross
alpha/beta, H~3, pH;
Monthly composite for
gamma isotopic and Sr-



OFF~SITE MONITORING PROGRAM
FOR_IMPLEMENTATION DURING 1986

ANALYSES PERFORMED/
COMPOSITE FREQUENCY

SAMPLE LOCATION MONITORING/REPORTING SAMPLING COLLECTION TOTAL ANNUAL
AND I.D. CODE REQUIREMENTS TYPE/MEDIUM FREQUENCY SAMPLES
Buttermilk Restricted surface Composite Biweekly 26
Creek, just waters receiving plant continuous
upatrean of effluents liquid
Cattaraugus
Creek confluence  Required by:
at Thomas DOE 5485, 1
Corners Road
WFBCTCH Reported:

Annual Environmental

Report
Suttermilk Creek  Restricted surface water Composite Biweekly 26
control location  background continuous
near Fox Valley liqutd
WFBCBKG Required by:

BOE 5484, 1

Reported:

Internal Monthly Summary

Annual Environmental

Report

A~9

MCWQ61 4b:3/EAO2

Monthly for gross
alpha/beta, H-3, pH;
Quarterly composjite for
gamma isotopic and Sr~90

Monthly for gross
alpha/beta, H-3;
Quarterly composite for

gamma i{sotopic and 3SR~90



SAMPLE LOCATION
AND I.D. CODE

MONITORING/REPORTING
REQUI REMENTS

Wells near WVDP
outside WNYNSC
Parimeter

3.0 Km WNW
NFWELOV

1.5 Km NW
WFNELOZ

5,0 Kot NW
WEWELOS

3.0 Km NW
WFWELOA

2,5 Km SW
WFWELOS

11.0 Km SSW
WFWELO®

4,0 Km NNE
WFVELOT

2.5 Km ENE
WFWELOS

3.0 Km SE
WWELOY

7.0 Km N
WFWEL10

MCWO61 Bb:S/ERD2

Drinking supply ground
water near facility.

Required by:
DOE 58881
Reported:

Anmual Environmental
Report

QFF~SITE MONITORING PROGRAM
FOR IMPLEMENTATION DURING 1986

SAMPLING COLLECTION

TYPE/MEDIUM FREQUENCY

Grab liquid Biennially
A-10

TOTAL ANNUAL
SAMPLES

ANALYSES PERFORMED/
COMPOSITE FREQUENCY

10
(ymar of
aollection)

Groas alpha/beta, H-3,
gamma isotopic, pH,
conduativity



SAMPLE LOCATION
AND I.D. CODE

MONITORING/REPORTING
REQUIREMENTS

3.0 Km SSE at
Fox Valley
AFFXVRD

3.7 Km NNW at
Thomas Corners
Road

AFTCORD

2.0 Km NE of
Route 240
AFRT240*

1.5 Km NW on
Rock Springs
Road (added in
1984)
AFRSPROD*

29 Km S at Great
Valley
(background
added in 1984)
AFGRVAL*t

T Km at
Springville
(added in 198%)
AFSPRVL

6 Km SSE at West
Valley (added in
1984)

AFWEVAL

50 Xm W at
Dunikirk
AFONKRK

2.3 Km SW on

Dutch Hill Road
AFBOEHN

MCWO61 4b:S/EAQ2

Particulate air samples
around WNYNSC parimeter

Required by:

DOE 548%. 1

Reported:

Annual Environmental

Report

*Monthly Internal
Susmary

OFF-SITE MONITORING PROGRAM
FOR IMPLEMENTATION DURING 1986

SAMPLING COLLECTION TOTAL ANNUAL
TYPE/MEDIUM FREQUENCY SAMPLES
Continuous air Weekly 780

particulate

Continuwous H-3,
charcoalt

t see sample location

A-11

ANALYSES PERFORMED/
COMPOSITE FREQUENCY

Weekly (each filter)
gross alpha/beta, H-3
(on 3 stations)

Quarterly: (Each
station) composite
filters for Sr-90, gamma
{sotopice; I-129 (on 3
stations)



OFF-SITE MONITORING PROGRAM
FOR [MPLEMENTATION DURING 1986

SAMPLE LOCATION MONITORING/REPORTING SAMPLING
AND I.D. CODE REQUIREMENTS TYPE/MEDIUM
2.5 Km SW Fallout particulate and Integrating
AFDHFOP fluid collection around liquid
WNYNSC perimeter
3.0 Km SSE
AFFXFOP Required by:
DOE 37535.1
3.7 Km NNW
AFTCFOP Reportad:
Annual Envircnmental
2.0 Km NE Report
AF20FOP

(9) Surface soil
{at each air
particulate
sampler)

26 Km SSW at

Little Valley
SF~series

MCWO61 4b:5/EA02

Long-term fallout
accumaulation

Reg.ured by:
E 5 o1
Reggr'\:ed:

Annyal Environmental
Report

Surface plug
composite soll

ANALYSES PERFOQRMED/
COMPOSITE FREQUENCY

COLLECTION TOTAL ANNUAL
FREQUENCY SAMPLES
Monthly u8
Triennially*® 10
{year of
¢ollection)

#Samples to be split (shared with NYSDOH)

A-12

Gross alpha/beta, H-3,
pH

Gamma jaotopic, Sr-9Q,
P1, Am-281



SAMPLE LOCATION
AND I.D. CODE

Buttermilk Creek
at Thomas
Corners Road
SFTCSEDT

Buttermilk Creek
at Fox Valley
Road (dack=-
ground) *+
SFBCSED

Cattaraugus
Creek at Felton
Bridge

SFCCSED

Cattaraugus
Creek at
Springville Dam*
SFSDSED

Cattaraugus
Creek at Bigelow
Bridge
(background)
SFBISED

MCWO614b:S/EAC2

OFF-SITE MONITORING PROGRAM
FOR IMPLEMENTATION DURING 1986

MONITORING/REPORTING SAMPLING COLLECTION
REQUIREMENTS TYPE/MEDIUM . FREQUENCY

Depcsition in sediment
downstreanm of facility
affluents

Required by:

DOE 5484.1
Reported:

Annual Environmental

Report

Grab stream
sediment

Semiannually *
(split two only)

Annuallyt

t see specific sample location

#Samples to be split (shared with NYSDOH)

A=13

TOTAL ANNUAL

SAMPLES

10

ANALYSES PERFORMED/
COMPQOSITE FREQUENCY

Gross alpha/beta,
isotople gamma and Sr-90

U/Pu fsotopic, Am-281



QFF-SITE MONITORING PROGRAM
FOR IMPLEMENTATION DURING 1986

SAMPLE LOCATION MONITORING/REPORTING SAMPLING COLLECTION
AND I.D. CODE REQUIREMENTS TYPE/MEDIUM FREQUENCY
Cattaraugus Fish {n waters Ind{vidual Semiannually®*
Creek downstream  downstream of facility eollection,

of the effluents biological

Buttermilk Creek
confluence
BFFCATC

Cattaraugus
Creek downstream
of Springville
Dam

BFFCATD

Control sgample
from nearbdy
stream not
affected by WVDP
(7 K or more
upstream of site
effluent point)
BFFCTRL,

MCWO61 4b:S/EAQR

Required by:
DOE 5488.1

Reported:
Annual Environmental
Report

#Samples to be split (shared with NYSDOH)

A~14

TOTAL ANNUAL

ANALYSES PERFOURMED/

SAMPLES COMPOSITE FREQUENCY
60 lsotopic gamma and Sr-%0
{each sample in edible portions
point is 10
fisn)



QFF-SITE MONITORING PROGRAM
FOR_IMPLEMENTATION DURING 1986

SAMPLE LOCATION MONTITORING/REPORTING SAMPLING COLLECTION
AND I.D. CODE REQUIREMENTS TYPE/MEDIUM FREQUENCY
Dairy farm, 3,8% Milk from animals Grab biological Monthly
Km NNW foraging around facility (BFMREED,
BFMREED perineter BFMCOBO ,
BFMCTLS,
Dairy farm, 2.5% Required by: BFMCTLN)
Km ENE DOE 5488, 1
BIMZIMM Annual

Dairy farm, 1.9
Km WNW
BFMCOBO

Control
location, 30 Km
N and 2% Km S
BFMCTLN, BFMCTLS

Dairy farm 3 Km
SE of site
BEFMMIDR

Dairy farm 3.5

Km SSW
BFMHAUR

MCWO61 Ub:S/EAO2

Reported:
Annual Eavironmental

Report

*Samples to be spLit (shared with NYSDOH)

A=15

TOTAL ANNUAL
SAMPLES

ANALYSES PERFORMED/
COMPOSITE FREQUENCY

48

Gamma {sotopic, 3r-3%0
H=3 and 1-129 on annw
samples and quarterly
composites of monthly
samples



SAMPLE LOCATION
AND 1.D0. CODE

MONITORING/REPORTING
REQUIREMENT

JFF-SITE MONITORING PROGRAM
FJR IMPLEMENTATION DURING 1986

SAMPLING
TYPE/MEDIUM

(3) Nearbdy
downwind
location
BFVNEAR

(3) Remote
location (16 Km
or nore {rom
facility)
BFVCTHL

Beef animal from
nearby farm in
downwind
direction
BFBMEAR

Beef animal from
control location
{16 Km or more
from facility)
BFBCTRL

MCWO614b:S/EAQ2

Frait and vegetables
grown near facility
perimeter

Required by:
DOE o1

Reported:
Annual Environmental
Report

Meat ~Beef foraging near

facility perimeter
Required by:
DOE S o1

Reported:

‘Annual Environmental

Report

Grab Biological

Grab biological

#Samples to be split (shared with NYSDOH)

COLLECTION
FREQUENCY

Annually,® at
harvest

Semiannually®

A-16

TOTAL ANNUAL

SAMPLES

6

ANALYSES PERFORMED/
COMPOSITE FREQUENCY

Gamma isotopic and Sr-9
analyses of edible
portions, H=3 in free
a0l sture

Gamma isotopic analysis
of meat.



OFF-SITE MONITORING PROGRAM
FOR IMPLEMENTATION DURING 1986

SAMPLE LOCATION MONITORING/REPORTING SAMPLING COLLECTION TOTAL ANNUAL ANALYSES PERFORMED/
LAND I.D. CODE REQUIREMENTS TYPE/MEDIUM FREQUENCY SAMPLES COMPOSITE FREQUENCY
In vieinity of Meat~Deer foraging near Individual Annually, during 2 Gamma {sotopic¢ analyses
the site facility perimeter collection hunting season* of meat, Sr-90 in meat
BFDNEAR blological

Required bdy: During year as
Control animal DOE 5488.1 available®
(16 Xm or more
from facility) Reported:
BPOCTHL Annual Environmental

Report

*Samples to be split (shared with NYSDOH)

A=17
MCWO61 4D :S/EAQ2



CFF-SITE MONITORING PROGRAM
FOR_IMPLEMENTATION DURING 1986

SAMPLE LOCATION MONITORING/REPORTING SAMPLING
AND I.D. CODE REQUIREHENTS TYPE/MEDIUM
Theraoluminescent Direct Radiation around Integrating LiF
Dosimetry (TLD) facility TLD
(16) at each of 16
compass sectors, at Required by:
nearest accessibdble DOE 5484.1
perimeter point
Reported:

(2) at corners of
NYS LLW burial area

(5) at security
fence around site.

Rock Springs Road
500 m NNW of plant.

1500 m NW (nearest
downwind receptor)

"5 Pointa”
landafill, 19 Km SW
(background)

Great Valley, 29 Km
S (background)

Springville 7 Km N

West Valley 6 Km
SSE

Dunkirk, 50 XKm W
(background)

DFTLD-series

MCWO61 Ub:S/EAD2

Annual Environmental
Report

COLLECTION TOTAL ANNUAL
FREQUENCY SAMPLES
Quarterly®* 116

(data shared

from overlap

locations)

*Samples to be split (shared with NYSDOH)

tDFTLD Series

A-18

ANALYSES PERFORMED/
COMPOSITE FREQUENCY

Quarterly gamma dose
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SUMMARY OF MONITORING PROGRAM CHANGES IMPLEMENTED IN 1986

The following is a summary of the significant environmental monitoring program
modifications which were implemented in 1986. Some of the changes reflect
readjustments due to plant process improvements, and others are a result of
program evaluation and long-term planning adjustments. The description and
results of most of the near plant monitoring is not included in the scope of

this report, but a summary schedule (Appendix A) is provided for information.

Location I.D. Description of Changes Implemented

ANSTACK added tritium, quarterly U/Pu and Am-241

WNSPQO1 added cyanide, 0il and grease to SPDES parameters
WNSP0OO06 removed SPDES parameters (new permit)

WNINTER removed from Environmental to Operations as a

process control point

WNWNF Series removed because more recently drilled wells are now
available nearby

WNW80, 82,83 Series added a list of parameters to reflect expanded
program requirements

WNSPOQ7 changed to reflect new SPDES permit

WNSWTUA added to monitor additional on-site North Plateau
drainage

WNSPOOS8 changed (from WNFRDRN) to reflect new SPDES permit

WNNDADR changed (from WNHULLB) location 10 metres
downstream, and upgraded to automatic composite
sampler

WNSFILT removed to reflect new combined drainage at WNSOOQOT

WNCONDP removed to reflect new combined drainage at WNSPQO7

WNSTAW added chemical parameters

WNDRNKW added chemical parameters to routine schedule

WFBIGBR removed water grab sample

MCWO0614b:S/EAD2 A-25



S'TMMARY OF MONITORING PROGRAM CHANGES IMPLEMENTED IN 1986 (continued)

Location I.D.

W%wimmwhw
AFRSPRD

AFGRVAL

AFDNKRK

AFBOEHN

SF Series Scil
SFTCSED

SFBCSED‘

BFFCATD

BFMCTRL

BFMWIDR
BFMHAUR

BFMCOBO

MCW061 4b:S/EAC2

Description of Changes Implemented

added

added

added

added

added

added

added

added

added

chemical indicator parameters

tritium in air and charcoal media nearsite

tritium in air and charcoal media background

location: sited but not placed in operation

location: sited but not placed in operation

Am-241

annual U/Pu isotopic and Am-241

annual U/Pu isotopic and Am—-241

sample point for fish downstream of

Springville dam; all fish now 10 specimens per

sample point from 9 previously

added

a North and South location quarterly, removed

annual Albany location

added

added

a Southeast nearsite annual sample

a Southwest nearsite annual sample

changed West annual nearsite sample point to

quarterly composite

A-26



SUMMARY OF MONITORING PROGRAM CHANGES IMPLEMENTED IN 1986 (continued)

Location I.D. Description of Changes Implemented

BFVNEAR added tritium

BFVCTRL added tritium

BFDNEAR changed requirement for bone analysis: will not be

required under modification of technical

specifications

DFTLD Series added inner security fence monitoring points, and at
AFDNKRK location when operable

MCWO061 4b:3/EAQ2 A-27



APPENDIX B

STANDARDS AND CONCENTRATION GUIDES

MCWO061 Ub: S/EA02 B-1



TABLE B-1
STANDARDS AND CONCENTRATION GUIDES

Radiation Standards for Prdtection of the Public*

Annual Effective Dose Equivalent

{mrem/yr)

Continuous Exposure of Any Member of the Public 100

Occasional Annual (less than 5 years duration) ExXposure 500

(mSv/year)
(1)
(%)

DOE-Derived Concentration Guides (DCG) for Drinking Water and Breathing Air

Contaminated with Radioconuclides by Members of the Public

Radionuclide
H-3
C-14
Fe-55
Co=60
Ni-63
Sr-90
Zr-93
Nb-93m
Te~99
Ru-106
Rh-1086
Sb-125
Te-125m
I-129
Cs~134
Cs-135
Cs—-137
Pm~147
Sm-151
Eu-152

Eu-154

Eu-~-155

Th-232

U-233

U-234

U-235

U-236

U-238

Np-239

Pu~-238

Pu-239

Pu-240

Pu~-2 41

Am~-241

Am—-243

Cm-243

Cm—-244

Gross alpha (as Am-241)
Gross beta (as Ra-228)

E~-Q7

WA FWNND~=NNWW = = = O O-~1WU U EWEWND-TND = OWN B WO onND

Concentration uCi/ml

Alr In Water

2 E-03
E-09 7 E-0%
E~09 2 E-04
E-11 5 E-Q06
E-09 3 E-0O4
E-12 1 E~06
E-11 9 E-05
E~10 3 E-04
E-09 1 E~OL
E-11 & E-06
E-08 2 E=04
E-09 6 E-05
E-09 4 E-05
E-11 5 E-07
E~-10 2 E-06
E-09 2 E-05
E-10 3 E-06
E-10 1 E~Q4
E-10 § g-04
E~-11 2 E~-05
E-11 2 E-08%
E-10 1 E-04
E-15 5 E-08
E-14 5 E-O07
E-14 5 E-O7
E-13 6 E-07
E-13 5 E-Q7
E-13 6 E~-O07
E-C9 5 E-05
E-14 4 g-07
E-14 3 E-O7
E-14 3 E-07
£-12 2 E-05
E-14 6 E-08
E~14 6 E-08
E-14 g E-08
E-14 1 E-0O7
E-14 & E-08
E-12 1 E-07

¥ As transmitted by memorandum from Robert J. Stern, Director, Office of
Environmental Guidance, U.S. Department of Energy, dated February 28, 13586.

MCW0614b:S/EAQ2



APPENDIX D

SUMMARY OF QUALITY ASSURANCE ANALYSES
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TABLE D - 1.1

COMPARISON OF RADIOLOGICAL CONCENTRATIONS IN  QUALITY
ASSURANCE BAMPLES BETWEEN WVDP  LAB (W)

Z-a

AND IDAHD NATIONAL ENGINEERING LABORATORY (INEL) - 19B&

DRTE e (UCH d o e oo RATID
YR/MO TYPE LAB 180T0PE REPORTED VALUE INEL VALUE WYNS/ INEL
86 0% WATER ww CE 144 4.25 +/- 0,40 E-02 4.16 +/—- 0.2% E~-02 1.02
B4 05 WATER WV CE 141 1.14 +/- 0.13 E-02 1.01 +/~ 0,03 E~-02 i.13
B& 05 WATER wv CR 514 1.70 +/~ 0.12 E~Ol 1.98 +/~ 0.0B E~01 0.86
B& 05 WATER Wy £s 134 1.57 +/- D.12 E-02 1.71 +/~ 0.08 E~-02 0.92
84 05 WATER Wy cs 137 1.44 +/=~ 0.12 E~02 1.44 +/~ 0.06 E~02 1.00
B6 05 WATER Wy £o 5B .16 +/- 0.22 E-0O2 3.51 /-~ 0.15 E-02 0.90
B& 05 WATER MY MN 54 9.12 +/~ 0.93 E~03 1.01 +/- 0,04 E~-02 0.90
B& 05 WATER Wy FE 459 6£.48 +/~ 0.43 £-02 L£.39 v/~ 0.29 E~02 1.01
86 05 WATER viv IN &5 2.99 +/- 0,24 E-02 3.0% +/~ 0.14 E~-02 0.98
84 05 WATER WV €0 &0 1.70 +/- 0.13 E~02 1.70 +/- 0.0B E~02 1.00Q
86 12 AIR FILTER Wy CE 144 1,17 +/~- 0,04 E-O1} 1.04 +/- 0,03 E-01 1.10
B& 12 AIR FILTER Wy s 137 1.644 +/~ 0.08 E-02 1.46 +/- 0,03 E~02 1.12
B& 12 AlR FILTER Wy PN a4 1.6% +/~ 0.08B E~02 1.48 +/~ D.0% -0 1.11
B& 12 AIR FILTER Wy co &0 3,40 +/~ 0,14 E-02 3.0 +/- 0.09 E-02 1.10
Be 12 AIR FILTER Wy ¥ g9 5,89 +/~ 0.2% €-02 5.38 ¢/~ 0.13 E-02 1.09



UVate

Type

AIR
AIR
&IR
AIR
AR

AZ

AIR
AIR
AZIR
aIR
4IR
AR
AR
AIR
ALR
AIR
aIR
AIR
AIR
&IR
SQIL
sqQiL
SQIL
SQIL
sOIL
SQIL
SQIL
SQItL
SOIL
TIsS3uE
TISSUE
TISSUE
TISSUE
TISSuE
VEGETN
VEGETN
VEGETN
VEGETN
VEGETN
WATER
WATZR
WATER
WATER
WATER
WATEZER
WATER
WATER
WATER
WATER
WATER

COMPARISON OF RADIOLOGICAL CONCENTRATIONS IN QUALITY
ASSURANCE SAMPLES BETWEEN WVNS LAB (WV) AND
ENVIRONMENTAL MEASUREMENTS LABORATORY (EML) JUNE-1986

Lao

Isotope

8g
35
MN
MN
ca

SR
3R

cs
Py
PU
am
AN

S4
S
6C
49
94
54Q
137
137
239
439
ol
a6l
34

234

238

UG

UG
0

137
=26
239
241
234
238
ueG
40
$0
226
239
obl
LY
9G
137
239
i6l

55
640

137
233
241
234
2138
ue

el Sl S ol ol el ol ol o N N O O e N YE N YR N RN N Sl S o PN NN N S e

TABLE D-1.2

Repurtaa

Yalue

0.o138+34
Gol39E+24
JeldT92+03
0.1592+03
Coloai+(3
0.1503+03
CoullE+01
C.e52%+01
Cent52+03
G.1753+93
Qe256&+01
0.1598+01
GonteS53+01
0.284E+01

Gol3ez+Ql

0el34z+01
C.1252+G1
Gel218+01
0.37TE=-Q1L
Ce3653+Q1
0e202E+02
0.1795+01
0.T7675+Q0
0.370%+00
0.104E-01
Ceb6953=02
0e43T72+3¢0
0.5182+0¢
0.155%+Q1
U.2968+01
0.1398-+01
0.28TE+00
€Ge.388E=-03
€0e0lT7E=-03
0.1062+02
QeaTic+01
0e1483+01
U.1935-01
V.1238-01
0.1842+9Q2
0e237E+01
Q.7552+20
G.229€+01
C.4343+00
0.256E+01
C.5555-01
0.6768~4g1
C.351€E-0Q1
Ge351E=G1
0.105E+90

b-3

¥ Error

[ o U]
SFEhEPrPLWLME rPLeWn

I R N N N N N W I SRR WY

EML Yalue

0138204
Gal93E+00
0.23%2+03
0.238E+Q3
0.210&+03
0.2102+03
Co2522+01
Cea52Z+01
0.2212+03
0.221E+03
0.2375+01
0.233E+01
0.2598+C1
0.263E+01
Je.1i52+CL
2.115E+01

0Ve115E+01

0.1152+01
0.3332+CL
U.333E+01
0.206E+02
C.199E+GL
0.810E+00
0.6G0E+400
0.1006-01

0.3532+00
0.52TE+QQ
0e158E+01
0.21GZ+01L
0.2332+01L
0.351E+00
0.500E~03

C.9808+01
0.323€+01
0.139€+01
0.17C2-C1
0.100E~-01
0.2135+02
0.233E+01
0.5802+40
0.233E+01
0.430E+00
0.263E+01
0.560£-Q1
0.720E-0Q1
0.320E-0Q1
0.330€-01
0.3402-01

Ratio
Rp/ime  »/-
1.08 Q.07
0.80 0.48%8
le17 G087
Ceda Q.05
X.lc 0.07
Je3C GCa.C6&
Jed88 .22
100 0¢o12
l1e11 Q.06
0.79 0.40F%
led06 0.1
079 J.12
0709‘0 C‘-ﬁ::,
1.99 ¢€C.14
1.17 <C.1ls
1.17 ¢.18
1.0 Q.17
1.3 3.17
112 G017
1.13 G.16
Vad39 (.11
J.90 0.1ls
0.92 Q.17
ngj QOZ?
1-0"~ 0-35
089 G.07
3.93 £.19¢
0.3%8 ¢.33
0e98 GCo6i
Ueb8 Goli
76 Ua30
1.33 0¢.19
0.33 0.13
1.0¢ Q.12
lele G.20
1.22 0.2%
Ceds Goul
1.03 0.47
le11l G.ls
1,00 Q9.07
1.15 0.05
1.05 Q.0s
1.01 0.469
00?" Qela
1.19 5.14
1.0 9.11
1.12 0.1t
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TABLE D - 1.3

COMPARISON OF WVDP TO USNRC CO-LOCATED
ENVIRONMEMTAL.  TLD DOSIMETERS - 3RD QTR 1986

PERIOD: 7/10/86 TQ 10/6/86 PERIOD: 6/19/86 10 9/23/85
LISNRC DOSE RATE WUNS DOSE RATE
TLD NO. tur/hr) TLD 1.D,¥ tur/he)
2 10,4 DFTLD 22 9.8
3 11.0 DFTLD 0S 2.3
4 10.2 DFTLD 07 8.8
9 1i.4 ‘ DFTLD 09 8.4
7 10.9 ‘ DFTLD 14 10.4
8 11.0 DFTLD 13 9.6
9 19.46 DFTLD 25 16.2
11 4948, 1 DFTLD 24 &%946.5

3 SEE FIGURES A-1 AND A-4

TABLE D -~ 1.4
INTERCOMPARISON PRDJIECT RESULTS

EIGHTH INTERNATIONAL ENVIRONMENTAL DOSIMETER
INTERCOMPARISON  PROJECT
DECEMBER 19835 TO MARCH 1984

WEST VALLEY DEMONSTRATION PROJECT ENVIRONMENTAL MEASUREMEMTS

EXPOSURE (WVDP) RESULTS : LABORATORY (EML) ESTIMATED VALUES
CATEGORY EXPOSURE (MR) UNCERTAINTY (MR) i EXPOSURE (MR) UNCERTAINTY (MR)
FIELD SITE #1 3.6 3.8 ! 29.7 1.5
(CHESTER, N.J.) :
FIELD SITE &2 9.1 1.2 : 10. 4 0.5
(SANDY HODK, N.J.) !
LABORATORY 17.0 2. 17.2 0.9

(%

(CESTUM - 137)

RATID
WYNS/USNRE
0.%90
0.86
0.86
Q.74
0.97
0.87
0.83
1.00
i RATID
i WyREZEML
4 100&
H 0.88
: 0.99
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HYDROGEOLOGY OF THE WVDP SITE
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The WVDP site lies within the Glaciated Alleghany Plateau section of the
Appalachian Plateau Pnysiographic Province. The section is a maturely
dissected plateau with suficial bedrock units of Devonian shales and
sandstones. Bedding dips gently (4 to 7.5 metres per km) and uniformly to the
south. The plateau has been subjected to the erosional and depositiocnal
actions of repeated glaciations, resulting in accumulation of till, outwash,

and lacustrine deposits over the area.

The site is underlain by a thick sequence of silty clay tills and more
granular deposiis overlying a bedrock valley that has been carved through
Devonian shales by Cattaraugus Creek and its tributaries. Figure 3-5 shows a
generalized east-west c¢ross section through the site. The uppermost tLill unit
is the Lavery, a very compact gray silty clay. The Lavery is approximately 6
m thick at the western boundary of the WVDP and thickens to the east.. At the
western edge of the developed portion of the WVDP, the Lavery 1s approximately
30 m thick. In situ measurements of the hydraulic conductivity in the Lavery

have generally ranged between 1072 and 1077 em/sec.

The upper 3 m {(approximately) of the Lavery have been chemically weathered by
leaching and coxidation and mechanically weathered by bioturbation. The
hydraulic conductivity of the weathered t£ill is much higher than that of the
underlying unweathered parent material, probably as a result of increased

fracture flow.

The northern portion of the WVDP site is blanketed by a layer of alluvial
gravels up to 6 m thick. These gravels extend from the plant area northward;

they are not encountered in the disposal areas in the southern part of the
WVDP site. '

Below the Lavery till is a more granular unit referred to locally as the
Lacustrine Unit. It comprises silts, sands and, in some areas, gravels which
overlie a varved clay. The Lacustrine is believed to be more permeable than
the Lavery, but little permeability testing has been performed in this unit.
Prior mpdelers of site hydrogeclogy have generally assumed hydraulic
conductivities on the order of 1072 to 10" cm/sec-- conservative in

consideration of the gradation of the Lacustrine Unit materials.

MCWO0614:S/EA02 E-2



Free field groundwater flow through the described geosystem occurs in two
aquifers and to a considerably lesser extent in the aquaclude between them.
The upper aquifer is a transient water table aquifer in the weathered till
and, where it is encountered, the alluvial gravels. To a lesser extent, the
highly fractured upper metre of the unweathered till is also part of this
aquifer. This unit is generally unsaturated, but immediately after periods of
intensive runoff, such as a spring thaw, significant quantities of groundwater
are believed to flow through this unit, The primary flow occurs through the

extensive system of fractures which dissects this unit.

The lower aquifer is an unconfined aquifer in the Lacustrine Unit. The
piezometers embedded in this unit all exhibit phreatic heads below the top of
this unit. The total recharge mechanism for the unit is not well defined
because of a paucity of data, but it is reasonable t£to conclude from available
data that the unit is recharged from the fractured bedrock and downward
seepage through the overlying Lavery till. The bedrock recharge zone to the
west is recharged at outcrops in the uplands to the west of the site. Flow

through this unit appears to be to the east toward Buttermilk Creek.

The aquaclude that separates these two aquifers is the Lavery. Its mass
permeability is extremely low but it does permit seepage. When the weathered
till is acting as a transient aquifer, a vertical gradient of unity exists in

the till and causes water to move downward, but at a very low rate.

The USGS and NYSGS have performed extensive hydrogeologic investigations in
and around the area once used by NFS for solid waste disposals and now
contemplated as a potential site for disposal of Project wastes. All of these
studies assumed that the groundwater pathway from the disposal trenches was
one-dimensional downward seepage through the unweathered till. This was based
on observations of water levels in well screen piezometers and some
simplifying assumptions. NoO measurements were made to characterize

unsaturated flow in the weathered till.

MCWO614:S/EA02 E-3



The observation of solvent in the shallow weathered till some 60 ft (18 m)
away from its point.of disposal casts considerable doubt on some of the
agssumptions which neglected flow in the unsaturated zone. Therefore, as part
of the preparation of the Environmental Assessment for low-level waste
disposal, WVNS has implemented extensive explorations and an instrumentation
network to characterize and monitor flow in the unsaturated weathered till.
Because data from the solvent seepage explorations indicated rapid ’
fluctuations in the level of the transient perched water table, the
instrumentation network uses real-time data loggers that record water levels

at hourly intervals.

The hypothesis of one-dimensional downward flow is also being tested as part
of this exploration program. The well screen piezometers all have significant
time lags. (For example if the piezometric level rose one foot, it might take
more than a year before the rise was evident in a well screen piezometer,

This could mask a lateral flow component, particularly a transient one.) WVNS
has therefore installed pneumatic pore pressure transducers which have a time

lag of less than one minute.

The results of this investigation were reported in the Environmental

Assessment published in February 1986.

MCWO614:S/EA02 E-4



APPENDIX C~1

SUMMARY OF WATER AND SEDIMENT MONITORING DATA
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157 OIR
IND BIR
SRD QTR
4TH 87TR

1286 TOTALS

ARVERAGE

CONCENTRAT ION

(uCi /m}

1ST IR
Z2HD QTR
SRD RTR
41+ QTR

1784 TOTALS

AVERAGE

CONCENRTRATION

tuli mi

}

H

aLPHA
1.03 + 0.7 E-03
S.13 + 2.3 E-04
B.62 + 5.6 E-04
3.14 + 2.9 E~04

5.44 E-0B
u-238

1.71 + 0.6 E-04

1.80 + 0.4 E-04

3.44 + 0.5 E-04

1.08 + 0.3 E-04

L2210 S SO S B |

FOlAL PABTLACTIVEIEY OF LIOUHID EFFLUENTS RELEASED

[T

BETA
2.94 + 0.3 E-02
4.91 ¢+ 0.3 E-03
2.30 ¢+ 0.2 E-02
1.43 + 0.2 E-02
7.18 + 0.4 E~-0OZ
1.44 £-06

U~-234
5.55 & 2.1 E-O4
3.74 + 0.9 E-04
4.70 + 0.6 E-04
2.20 + 0.4 E-04
.66 + 0.2 E-03

WYDP LaOuN 3
(CURIES)

< 1.0 E~O9

Ci-2

1284

1-129
2.79 ¢+ 0.4 E-03
5.84 + 0.8 E-04
4.18 + 0.8 E-04
3.75 ¢+ 0.4 E-Q4

3.76 + 1.1 E-0b

1.16 E-10



TABLE C-1.1.2

19846 WVYDP LAGODON 3
COMPARISON OF L IGUID EFFLUENT
RSpDICACTIVITY LEVELS wiITH DDE GUIDEL INES

1SOTORPE TOTAL wli AVG CONC oG PERCENT OF
RELEASED (uls /ml ¥ tulCi /ml ) oo
Alpha 2.72 E+03 S5.44 E—-08 &.0 E-os! 3
Beta 7.18 E+O04 1i.44 E-0O6 1.0 E——Oé:2 144
H-3 1.15 E+0O6 Z2.30 E-O5 2.0 E-O3 1.2
Cs—137 L. 63 E+0O4 1.33 E-C& 2.0 E-0& 44.3
Sr —~F0 7.02 E+O03X 1.40 E-O7F 1.0 E—-O& 14.0
I—-129 1.5 E+03 3.30C E-0OB 5.0 E~O7 L. &
U-234° .66 E+O3 X.32 E-o08 5.0 E-07 &. 6
U“2353 4.82 E+0O1 <i.00 E-0O9 L. 0 E~-O7 Q.2
U—~2383 8.03 E+02 1.&61 E-08 &.0 E-O7 2.7
Pu—238 3.61 E+0O 7.22 E—-11 4.0 E~-0O7 <0. 1
Pu—-239 2.88 E~+0O 5.746 E-10 8 2.0 E-O7 <G. 1
Am—24 1 3.76 E~CO .16 E-10 &.0 E-OB o, 2
7e.0%
NOotes:
% Total vVolume Relsased = S.00 E«10 ml, measwured at asctwual
omn-site relesasse point.,
1 as Am—241
=2 as Sr—90
e Total Uiugm. = T.41 H+o© Aeg Ueouaugsmly = 4,82 E-Ou2

ZTtal Fercent L1353 o a.i r=iessnse

ds
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ThBLE C-1.2

RADIGOACTIVITY CONCENTRATIONS
IN SURFACE WATER UPSTREAM 0OF WVDP

P4

t4

b+

2.1 E-0%

2.3 E-09

2.9 E-0%

AT FOX VALLEY (WFBCBKG) uCi /ml
ALPHA BETA H-3
< S.1 E-10 1.58 + 1.0 E-09 2.42 + 1.0 E-O7
< 8.6 E-10  3.17 + 1.1 E-09 < 1.0 E-O7
+ 2.1 E-09 1.03 t+ 0.2 E-0B < 1.0 E-07
4.73
< 7.4 E-10 2.58 + 1.0 E-09 < 1.0 E-07
< 5.0 E-10 1.51 + 1.0 E~-09 < 1.0 E~07
+ 1.3 E-OF% 4.29 » 1.3 E-0OF <. 1.0 E-07
4.90
< 5.1 E-10  3.04 + 1.1 E-09 < 1.0 E-O7
< 1.0 E-09 3.55 + 1.2 E-09 < 1.0 E-O7
< 7.8 E-10 &.14 » 1.4 E-09 < 1.0 E-07
8.34
< B.9 E-10 4.76 + 1.3 E-09 < 1.0 E-O7
< 5.7 E~-10 3.78 + 1.2 E-09 < 1.0 E-0O7
< 9.0 E-10 5.83 * 1.3 E-09 < 1.0 E~O7

2.3 E-09

E-C8

E-0OR

E-OB



< 2.1 E-CB

£5~-137

SER-90

2.8BB £ 1.6 E-09

ully /m}

TABLE C£~1.3
RADICACTIVITY CONCENTRATIONS
IN SURFACE WATER DOWNSTREAM OF wvDP
(WFBCTCH)
H~-3

AT THOMAS CORNERS

BETA

AL FPHA

JAN
FEB
18T GIR

19886
MAR

PP P
[
ww w
com
- -

Voo

oo
P99
Wbl
[P

LI I
"o -

LA R IR

APR
MAY
JUN

< 2.1 E-O8B

2.2 E-O09

3.30

2ND QTR

RN
b
W w
CQ =
oy -y

LR 2
L d
Q
N
[

999
WEWEN

NN

LI B )
- o

AR IR d

N
Ll e

a0 -
> oo
00~
[
www
N
- -
+idiv

] -
TN

-t

Ju
AUG
SEP

< 2.1 E~08B

6.57 + 2.4 E-09

3AD QTR

e M B o
OO0

7T
W
N o
S e -
[IRZRJ]

- oy 3
NN
- i) P

00

oCcY
NOV
DEC

+ 3.1 E-O8

2.5

3.22 + 2.5 E-0O9

Cci-5

4TH QTR



TABLE C-31.4

RADICACTIVITY CONCENTRATIONS
IN SURFACE WATER DOWNSTREAM OF WVDP
AT FRANKS CREEK (WNSP0OO4) ulli 7ml

19846 ALPHA BETA H~3 SR-90 CS-137
JAN 4.32 + 2.8 €E-09 4.37 + 0.3 £-08 1.60 + 0.1 E-0&

FEB 2.26 + 1.6 E-09 4.51 + 6.3 E~08 3.35 + 1.0 E<07

MAR 1.67 + 1.3 E-09 2.26 + 0.2 E-08 2.12 *+ 1.1 E~O7

15T QTR 1.19 + 0.2 £-08 1.71 + 0.4 E-0O7
APR 2.54 + 1.9 E-09 4.84 + 0.3 E-08 < 1.0 E~-O7

MAY < 1.1 E-09 3.36 + 0.3 E-08 4a.86 + 1.1 E-O7

Jun 7.62 + 4.4 E-09 9.77 + 0.5 E-0B8 3.83 + 0.2 E-0&

2ND GTR 2.92 + 0.4 E-08 B8.57 * 4.2 E-08
JuL 4.07 + 3.1 E-0% 7.00 + 0.4 E-08 2.05 + 0.2 E-0&

AUG < 1.7 E~-09 3.21 + 0.3 E-08 2.68 + 1.3 E~O7

SEP 4.06 + 2.7 E~09 4.B1 + 0.3 E-0OB 5.69 + 1.2 E-07

3RD BTR ] 1.96 + 0.3 E-08 1.72 + 0.5 E~07
ocT 4.36 + 3.8 E-09 &.56 + 0.4 E-08 1.69 + 0.2 E-O&

NOV < B.2 E~10 1.67 + 0.2 E-08 1.94 + 1.0 E~-07

DEC 3.88 + 3.4 E-09 7.47 + 0.4 £-08 1.60 + 0.1 E-06

4TH QTR 1.81 + 0.4 E-08 2.70 +

o.4 E-O7

Ci-6
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RADICGALTIVITY COMCENTRATIONS
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FIRST
LOCATION
CoDE ALPHA
WNWBO 2 < &6.6 E-10
WNWBO 3 < &.0 E~-10
WNWBO 4 < 7.5 E~-10
WHIWBO 5 < 4.5 E~10
WNWBO & £ 2.6 E~-09
WNWBO 7 < 1.8 E-~-09
THIRD
LDCATION
CODE ALPHA
WNIBO 2 < &b.6 E-t0
WRWBO 3 1.60 + 1.6 E-09
WNWBO 4 < 4.3 E~-10
WNWBO S < 1.1 E-09
WNWBO & < 5.5 E~-09
wWnNWgBs 3
WNWES 4
WNINBS S
WNKWES &
WNKES 7
wWhikBs 8
WHNWBS 9
1rd o Ori~fa =B T

TABLE C~1.46

RADIDACTIVIETY CONCENTRATIONS IN GROUND WATER
NEAR SITE FACILITIES

QUARTER 1984 (ulli/ml)

BETA
1.28 + 1.1 E-09
2.44 ¥ 0.1 E-07
1.52 + 0.2 E-0B
1.05 + 0.9 E-09
3.74 + 1.4 E-09
2.91 + 0.4 E-OB

QUARTER 19846 (uli/ml)

e

.

™

Ut
IESENE NN

TRITIuM
< 1.0 E-07
2.456 + 1.1 E-O7
2.75 + 1.1 E~O7
1.34 + 0.9 E~07
3.15 + 0.2 E-06
< 1.0 E-O7

TRITIUM
1.63 + 1.0 E~O7
1.B2 + 1.0 E-O7
1.15 + 0.1 E-06
6£.78 £ 1.2 E-07
7.45 + 1.2 E-O7

ci-8
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- -

M ae e e de s mw ke e e o ww we wh
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EXXRXEREFEERNE

FOURTH

’
Nt
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i
[}

[P
+

W

m
1

O
0

e NS0 O

ANV S AN | N
b o o LR}

m

i

<

0
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QUARTER 198& (uli/ml)

BETA
1.37 + 1.0 E-O9
3.38 + 0.1 E-07
1.73 + 0.2 E-08
1.83 + 1.0 E~0O9
3.38 + 1.4 £-09
NOT ACCESSIB

1.44 + 0.2 E-O&

QUARTER 1986 (uli/mi)

BETA
&.17 + 1.4 E~09
%.50 + 0.1 €E-07
B.4% + 1.6 E-O9
1.54 + 0.2 E-08
1.04 + 0.2 E-08
8.49 + 1.7 E-09
9.03 + 1.7 E-O9
1.65 + .01 E-OS
1.82 + 0.3 E~08
B.4% + 1.7 E-0%9
5.76 + 1.5 E-O9
8.06 + 0.4 E-08

LE SXESFEZHRXRRERXEAKR

4.08

[RAEEENL BE S

P44 i it isidit



LOCATION

CODE
WNWBO ~
WNWBO -
WNWBO -~
WNWEO -
WNWBO -
WNWBO -

~N O R B N

TABLE { - 1.7
(Shest | of 2}
CHEMICAL WATER QUALITY PARAMETERS OF GROUNDWATER
NEAR SITE FACILITIES - 1988

1ST QIR 2ND QTR 3IR’D QTR 4TH QTR
pH CONDUCTIVITY ¢ pH CONDUCTIVITY ¢ pH CONDUCTEIVITY ¢ pH CONDUCTIVITY
lumhos/cm @ 23C) 1 fumhos/cm @ 23C) fumhos/cm @ 25C1 1 fumhos/cm @ 23C)
7.88 366 : 7.72 260 ' 7. bé 290 ; 7.74 305
7.02 401 i &.78 520 ' 6.83 515 : &.82 515
7.48 687 ! 7.16 445 : bbb 534 : 7.07 637
8. 00 182 : 7.50 257 ] 7.00 482 4 7.22 413
&, B4 1015 [ 7.14 1168% ] 6.47 2411 ! b. 48 1354
5.97 253 : WELL OUT OF SERVICE ' WELL OUT OF SERVICE ! WELL OUT OF SERVICE
NON-RADIOLOGICAL _
MEASUREMENTS MADE DURING 4TH QTR
LOCATION CONDUCTIVITY NO3 504 cL F e PHENOLS
CODE pH fumhos/cm @ 23C) {rrmmmmmmemmmm = Mg /] Cmrmmmmm e ———)
WNWBO - 2 7.74 305 2.0 9.5 16.7 K0, 1 2.4 <0. 1
WNWBO - 3 &.82 515 .
WNWBO ~ 4 7.07 637
WNKWBO - § 7.22 413 2.0 31.0 19. 1 <0. 1 2.4 <0, 4
WNWBO ~ & &.48 1354 2.1 288 93,3 €0.1 4.4 0.1
WNWBO - 7 WELL . ouT OF SERVICE
WNWBEE~ 3 7.37 726 4.6 36,6 47,7 <0, 1 0.1 <0, |
WNWBB&~ 4 7.23 702 2.7 35.9 62,4 <O, 1 <O. 1 <0, 1
WNWBB&a- § 6.72 693 3.0 sS4, 6 12.0 0.1 8,9 <0, 1
WNWEB&- & &.b& 2584 1.0 S0.73 714 0.11 1.7 <0.1
WNWBHE&- 7 &. 80 1015 6.3 227 6.4 <ot 2.6 0.t
WhiwBB&~ 8 b. 26 741 4.9 168 23,4 [QVINE 10.0 0.1
WNWBBa- § &6.97 641 7.3 38. 4 10.9 0.1 3.2 <0.1
WNSFOGE b5.91 848 3.4 70.5 35.9 <UL 2.9 0.1
WNGSEEP b.24 430 2.8 50.3 30.9 <0. 1 <2.0 0.1



LOCATION
CODE
WNW8O -
WNWBG -
WNWEO ~
WNWBO -
WhNWBO —
WNWBO ~
WNWBBS ~
WNWBBL—
WHWBHEG -
WNWBBA -~
WNWBEBA~
WhWBB& -
WhWBE& -~
WNSPODEB
WNGSEEPRP

LN U WNEADWN

0.09
0.31

0.03
0.12
1.20
o.11
0.0S
4,70
0.0&
0.09
0.02

TABLE £ ~ 1.7
(Sheet 2 of 2)
CHEMICAL WATER QUALITY PARAMETERE DF GROUNDWATER
NEAR SITE FACILITIES - 1986

N NA CR PB BA D HE AS SE AG
CooIIIIoIIIIZIIoIzITooTIoIzoInT ®9f) SoooooooCIoIIITITIIIIICIITIIToIIIIIIIIIIIICIIIICIIIICZ
.08 3.98 0.01 <0.01 0.05 0.0t €0.01 0. 01 0.0} <0.01
NOT  ANALYZIED FOR METALS
NOT ANALYZED FOR METALS
0.03 3.30 <0.01 0.01 0.03 <0.01 0. 01 Q.01 £0.01 <0.01%
1.26 351.00 <0.02 G.02 0.04 <0.01 Q.01 £C.01 0.01% <G.01
WELL NOY AVAILABLE
<0.01 i7.90 <0.02 <0.01 0.15 0.0t <0.01 <O.01 <0.01 <GC. 01}
Q.03 17.10 £0.02 0.01 0.21 <0.0t <0.01 <0.01 <0.0Q1 <Q.01
4.45 25.28 0.02 G.01 0.08 <G.01 - 0.0t <0.01 <0.01 <G.01
3.00 257.060 O.01 G.01 0.01 0.01 <€0.01 <0.01 0.01 £0.01
G. 43 11.70 0.01 0.01 0.07 <0.01 <0.01 <0. 01 €0.01 £0.01
31.00 7.&0 0.02 Q.01 0.01 <C.01 £0.01 <O,.01 <0.01 <Q.01
C.04 7.93 0.01 <0.0t 0.18 {0.01 €0.01 <0.01 <G.01 €0. 01
1.83 32.90 £0.02 0.01 0.07 £0.01 £G.01 <0.01 <0.01 £0.01
<0.01 8.10 0.0t G.01 .07 <0.01 <0.01 <0.01 <0.02 <G. 01



LOCATION
CODE
WNKB21A
WNWB21B
WNWB21C
WNWB228
WNEIB24A1
WNWBZ24A2
WNWE24AZ
WNWB3I 2D

LOCATION
CODE
WNWBZIA
WHNWB2IB
wheg21C
WNWE228
WNWE24A1
WNWE24A/2
BNWED2IAZ
WRWB3IZD
LHWNBAS IO
(BB TS ]

FIRST
ALPHA
< 3.2 £-09
< 2.1 E-09
3.86 + 3.2 E-09
3.19 1 2.4 E-0OB
< 3.2 E-09
3.87 + 3.6 E-09
< 2.0 E-09
&.17 + 4.7 E-09
THIRD
ALPHA
< 2.5 E-09
< 2.3 £-09
< 1.9 E-09
< 1.6 E-09
< 1.5 E-09
< 3.2 £-09
< 2.9 E-09
2.18 + 2.1 E-09

Prt G- RO, RET

TABLE C~1.8

RADOIACTIVITY COMCENTRATIDNS IN BROUND WATER
NEAR THE NRL DISPOSAL AREA

QUARTER 1986 (uli/ml)

e e e o o e e e o Ao o . S o o S . T . o o 2w Yt e o S o o o s o S Vot St o o e i

BETA
3.58 + 1.4 E-09
S.14 + 1.4 E-09
9.35 + 2.8 E-09
5.93 + 1.1 E-08
5.33 ¢ 1.6 E~09
65.90 + 2.6 E~0%
3.89 + 1.3 E-09
1.07 + 0.4 E-0B

QUARTER 19846 (uli/ml)

BETA
4.4 + 1.5 E-09
3.25 + 1.4 E-09
2.93 » 2.2 E-09
4.43 ¥ 1.5 £-0%
4.84 + 1.5 E-09
S.61 + 1.9 £-09
2.84 + 1.4 E~C9
.70 + 1.8 E-09

TRITIUM
7.07 + 1.2 E-07
1.99 + 0.1 E~0b
7.17 + 1.2 E-07
< 1.0 E-07
S.88 + 0.2 E~05
4.59 + i.1 E~07
4.69 + 1.1 E-0O7
2.50 + 1.1 E-07

TRITIUM
4.54 + 1.1 E-07
5.06 + 1.1 E-07
< 1.0 £-07
< 1.0 E-07
3.68 ¢+ 0.1 E-05
4.65 + 1.1 E-O7
£.12 + 1.1 E-07
1.682 = 1.0 E-07
Ci-

i

i

SECOND RBUARTER 19846 (uCi/al})
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BETA
2.09 + 1.2 E-09
5.73 + 1.7 E-09
< 3.3 E-09
1.41 + 0.4 E-0OB
3.65 v 1.3 E-09
2.29 + 1.4 E-09
1.66 + 1.4 £~09
8.94 + 1.8 E-09

[ESEEE BT

QUARTER 1986 (uCi/ml}

BETA
3.90 + 1.4 E-09
5.55 + 1.5 E-0%
6.47 + 3.1 E-0%
1.77 + ©.2 E-08B
7.561 + 1.8 E-09
7.47 ¥ 1.7 E-09
3.21 + 1.6 E~09
1.95 + 0.4 E£-08
1.07 + 0.2 E~08
1.50 + 0.2 E-O8

< 1.0 £E-07
5.49 + 1.1 E-O7
3.10 £+ 0.1 E-O5
2.09 + 1.1 £-07
1.39 = 1.1 E-O7
< 1.0 E~-07
< 1.0 E-07
< 1.0 E-Q7



1aBLE C - 1.9
{(Sheet 1 of 2)
CHEMICAL WATER DUALITY PARAMETERS OF GROUNDWATER
NEAR THE NRC DISPOSAL AREA -~ 19864

1ST QIR IND QTR 3RD OTR 4TH QTR
LOCATION pH CONDUCTIVITY ¢ pH CONDUCTIVETY : pH CONDUCTIVITY pH CONDUCTIVITY

CODE e lumhgs/cm @ 20011 ——— tumhos/cm @ 23C) 1 ———— WiPhosZem @ 23000 e dushos/cm @ 25C)

WNWB2-1A 7.12 1341 : 7.20 1279 ! 7.00 1228 : 7.25 1194

WNWB2-1B 7.25 1400 ] 7.14 1447 : b.92 1366 ] 7.42 1333

wNWB2- 1L 7.59 548 : 7.83 537 : 7.82 515 ; 7.77 48B4

WNWB2-2A H WELL NOT AVAILABLE 3

WNWB2-28B 7.35 B12 : 7.53 808 4 7.48 802 : 7.62 808

WNWBZ-4A1 7.02 1403 ' 7.02 1294 : 6. 80 1396 : 7.0% 1402

WNWB2-4A2 6.98 1450 : &.83 1489 : &6.79 1495 : &.84 1500

WNWB2-4A3 &.83 1484 : &.94 1452 : 6.73 1503 ' b.91 1425

WNK7S-G1 11.67 663 ! 11,33 492 : 11,39 510 : 11.80 669

WNW7S-62 10. 44 253 ] 10.02 246 : 10. 26 233 : WELL DRY

WNW?5-G3 8.51 308 H 8.18 304 H B8.1% 316 H WELL DRY

WNWB3-2D 12.12 2082 P 11.55 1908 : 11.86 1137 ; 12.10 1095

WNWB6-10 NEW ®ELL  NOT READY FOR SAMPLING UNTIL 4TH OTR : B.75 4467

WNWB&-11 NEW WELL NOT READY FOR SAMPLING UNTEL 4TH GTR H Q.44 592

DRY WELLS NOT ANALYZED: WNWB2-1D, WNWB2-2C, WNWH2~3A, WNWB2-3B, WNWE2-3C, WNWB3-3D, WNWBZ2-4B, WNwB2-4C

NON-RADIOLOGICAL
MEASUREMENTS MADE DURING 4TH QTR

LOCATION .CONDUCTIVITY ND3 504 cL F TOC PHENDOLS
CODE pH fumhos/cm @ 25C) CozoororromIsTooooToIoc mQfl o coooocoTooTormTosoTonTIITIoCTI?

WHWE2-1D DRY WELL nNOT SAMPLED

WNKWB3-2D 12.10 1095 <0.5 18. 1 09.6 0.2 180.0 0.1
WHHBSA~-10 8.75 4&7 2.2 £7.9 1.7 0.1 9,2 <0.1
WNWBBA -1 1 9,44 592 <0.5 22.7 4 0.1 1.0 G.1

[
-
[a]



TABLE € - 1.9
{Gheet 2 of 2)
CHEMICAL WATER QUALITY PARAMETERS OF GROUNDWATER
NEAR  THE NRC DISPOSAL AREA «~ 4TH QTR 19B%4

LOCATION FE MM NA CR FB BA ch HG AS SE AB
CODE SoooooorTTomnmrmoomer e e e MG AL i e e T e )

WNWE? -1D DRY NGO SAMPLES ANALYZED

WNWB3 -2D 0.02 <0.01 20.5 <0.02 0.01 0. 0% <0.01 <0.01 <0.01 <0.01 <0.0%

WNWBB&-10 0.03 0.05% 44,3 <0.02 <0, 0} 0.02 <0.01 <0, 01 <D. 01 <0. 014 <0, 0t

WNWBB&~11 0.28 <0.01 83.3 0.006 <0.01 0.06 <0.01 <0.01 <0.01 <0, 02 <0.01

1.3



TABLE £-1.10

RADIOCACTIVITY CONCENTRATIONS IN PDTABLE WELL WATER

ARCUND THE wWwvbDP SITE — 1986
¢ uli/ml)

SAMPLE E.D. AL PHA BETA TRITIWUM £s ~ 137
WFWEL Ot < 4.5 E~10 3.53 + 1.2 E-O9 < 1.0 E-O7 < 2.1 E-O8
WFWEL ©3 < B.S5 E-10 3.7 + 1.3 E-0O9 < 1.0 E-0O7 £ 2.1 E-0OB
WFWEL ©4 < 1.8 E-0O9 3.07 + 1.4 E-09 < 1.0 E-O7 £ 2.1 E-08
WFWEL 06 < 5.9 E-10 3.40 + 1.2 E-Q9 2.59 + 1.1 E-07 < 2.1 E-0O8
WFWEL 07 < ¥1.0 E-09% 2.8&6 + 1.2 E-0O9 < 1.0 E-O07 < 2.1 E-OB
AFwE  RFET

Ci-i4



TABLE € - 1.1

Hadiocactivity of Stream Sediment Around WYDP Site in 1986

Concentration (uCi/g) (dry weight from upper 15 cm)

_ibo o bate  Grons Mlpha firosa Beta Ko o Sr-9 _Cam13T Pu-239 Am-2 41
SFRCSED Hay 1986 6.4 ¢ 6.8 £-06 .62 ¢ 0.8 E-05 1.24 £ 0.5 E-05 1.00 + 1.7 E-08 6.32 + 2.9 E-08 6.01 & 4.9 E-09 <i E-09

SESUSED June 1986 3.1 ¢ .4 E-06 2,10 ¢ 0.7 E-05 .18 £ 0.2 E-05 2.54 + 1.7 E-08 1.06 + 0.2 E-06 2,73 + 2.3 E-09 7.75 ¢+ 7.8 E-09
SEYCSED Hay 1986 6.3 ¢ 5.8 E-006 2.79 £ 0.9 E-05 1.35 & 0.2 E-05 6.49 + 1.4 E-08 2.70 & 0.2 E-0b

SPCCSED Hay 1986 .2 ¢ 5.0 E-06 3.37 ¢ 0.9 E-05 1.03 ¢+ 0.2 E-05 1.76 + 0.3 E-07 7.56 ¢+ 0.3 E-06

SFUISED Hay 1986 <1.2 E-05 2,30 2 1.0 E-0% 1,14 ¢ 0.1 E-05 <3 E-08 6.10 &+ 3.1 E-08

SERCOED bee, 1986 <1.t E-05 2.63 £ 1.3 E-05 9.85 + 0.5 E-06 <6 E-0B 3.33 ¢+ 2.9 E-08 2.67 £ 3.2 E-09 2.68 &+ 5.4 E~-09
SEEDSED bee. 1986 5.0 3 5.0 E-05 1.33 £ 1.2 E-05 9.88 ¢ 0.4 E-06 3.71 2 2.0 E-08 4.86 + 0.4 E-07 2.60 £ 2.6 E-09 1.80 ¢ 1.5 E-08
SETCRRED bre, 1986 3.3 t K.Y E-006 3.68 2+ 1,0 E-05 9.62 2 0.5 E-06 6.59 + 3.3 E-08 2.82 + 0.1 E-06

SECCSED boe, 1986 2.2 £ 5.8 E-06 1.52 ¢+ 0.8 E-05 B.76 + 0.5 E-06 1.66 + 1.0 E-08 1.97 &+ 0.1 E-06

SERINED vee, 1946 7.6 £ 16,0 E-06 SO 2 0.9 E-05 9.57 + 0.5 E~06 B8.49 + 11,9 E-09 <3.21 ¢+ E-08

CIHOO3A: SEA D1

Ci-15



9110

GO-3 9°Z > F0-3 9°% > t0-3 Z°0 ¥ 806 £0-3 £°C + 93°8 £0-3 1°0 ¥ 051 FO-3 1Y 4+ WY GO 6T
£E1-80 YA R O&—- 45 Writiigl Y13 SS9 Uil IV S50
LI 0 3

SININAAT AINOIT JOGAM NT ALIATLITVOIOUYH OL
YIHY TWUS04d510 FLSUM 13A3T MO 1 31Y1S MUOA 3N AH MO INTHINGT 7U61

Z1°t-0 38Vl



(uCi/ml)

CONCENTRATION

£ mm——
e
[ Y ]

GRGS

FIGURE C-1.1
GROSS BETA CONCENTRATIONS IN
SURFACE WATEH DOWNSTREAM OF WVDP - 1986
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. 1.0E~06 uCi/ml: Concentration guide limit if all beta were Sr-390
IE-6-f-— - — o —————————— —

1E-07 -
1 x\\\\”(/\/\<\//\/
E08 1~ <l
| e
- >}\SE;;:ZiffijigEEE3szfffzggg;::;“\“““///£

1E-09-

1E-10 l I I I ] I l l T | ]

JAN  FEB  MAR APR  MAY JUN JUL AUG SEP OCT NOV DEC
MONTH 1886

—»— WNSPOO6 —+— WFFELBR —e— WFBCTCB —e— WFBCBKG



GROSS BETA CONCENTRATION (uCi/ml)

FIGURE C-1.2

TRENDS OF GROSS BETA ACTIVITY IN SURFACE WATER FROM

1E-06+

1E-07

1E-08

1E-09

1E-10

CATTARAUGUS CREEK (WFFELBR) 1983-1986

1 E-06 uCi/ml: CONCENTRATION GUIDE LIMIT IF ALL BETA WERE Sr-90
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1983 I 1984 i 1985 f 1986 |
MONTHLY COMPOSITE SAMPLE

Ci-18



uCi/g DRY WT.

FIGURE C-1.3
TRENDS OF GROSS BETA ACTIVITY IN SEDIMENT FROM
BUTTERMILK CREEK (SFTCSED) 1983, 1985, & 1986
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APPENDIX C-2

SUMMARY OF AIR MONITORING DATA

MCWO614b:S/EAD2 C2-1



TABLE C-2.1.1

AIRBORNE RADIOACTIVE EFFLUENT ACTIVITY MONTHLY
TOTALS FROM MAIN VENTILATION STACK {(ANSTACK) CURIES

1986
MONTH aLPHA BETA TRITI1uUM
JAN 3.07 + 0.9 E~Q7 1.55 + 0.05 E-O5 NA
FEB 2.10 + O.7 E-O7 1.35 + 0.05 E-OS NA
MAR 1.38 + 0.7 E-O7 S.07 + 0.34 E-O& NA
APR 1.93 + O.7 E-G7 1.32 + 0.05 E~-O5 2.38 + O.1 E-O2
MAY 2.30 + 0.9 E~O7 4.17 ¥ 0.09 E-0S 3.03 + ©0.1 E-O2
JUN 1.02 + O.1 E-O& £.95 + 0.02 E-04 3.98 + ©0.1 E-0O2
JuL 3.29 + 0.8 E-07 4.54 + 0.02 E-04 .47 + O.1 E-02
AUG 2.90 + 0.9 E-0O7 1.52 » 0.06 E-0OS 4.80 + 0.1 E-02
SEP 1.35 + 0.6 E~O7 1.83 + 0.03 E-0S5 3.88 + 0.1 E-O2
ocT 1.43 + 0.6 E-0O7 6£.59 + 0.09 E-05 2.58 » 0.1 E-O2
NOV .06 + 0.9 E-O7 4.06 + 0.09 E-OS 3.57 + 0.1 E-02
DEC 4.55 + 1.0 E-07 1.32 + 0.01 E-O4 3.06 + 0.1 E-02
TOTAL , .
FOR 1986 3.75 + 0.3 E-06& 1.51 + .004&4 E-0O3 3.08 + 0.03 E-O1

}
|

* Prorateg to 4.1 * ©.04 £E-01 due to lack of 1st RDuarter data.

b /RS T—T U RET 22



TABLE €-2.1.2

1984 AIRBORNE RADIODACTIVE EFFLUENT ACTIVITY QUARTERLY TOTALS
FROM MAIN VENTILATION STACK (ANSTACK)

(CURIES)
CO-60 SR-90 CS-134 £S-137 EU-154 1-129
1ST OTR 2.86 + 0.8 E~07 7.B8 + 0.9 E-06 B.0S + 1.1 E-04 4.19 *+ 6.0 E-0B 1.17 + .03 E-05 1.38 + 0.4 E-07
2ND QTR 8.29 + 1.4 E-07 2.40 + 0.3 E-04 1.40 + 0.2 E-05 7.15 + 2.0 E-07 2.146 + .0l E-04 4£.79 + 2.5 E-07
3RD QTR 5.37 %+ 1.3 E-07 1.67 + 0.2 E-04 B.54 ¢+ 1.2 E-06 4.00 ¢ 1.7 E-07 1.43 + .0l E-04 < 2.2 E-07
4TH QTR 2.99 + 0.9 E-07 4.02 + 0.7 E-05 9.73 + 1.3 €-06 2.75 + 1.0 E-07 1.03 + .01 E~-04 4.67 + 2.5 E-07
1986 TOTALS 1.95 ¢+ 0.2 E-06 4.75 + 0.4 £-04 3.26 + 0.2 E-05  1.43 + 0.3 E-06 4.74 + .02 E-04 1.50 + 0.4 E-~0&
u-234 U-235 u-238 PU~238 PL-239 AM-241
1ST QTR 1.95 + 0.3 E-OB S.S53 + 7.3 E-10 7.14 + 1.5 E-09 8.16 + 0.4 E-08 9.51 + 0.7 E-0B8 2.70 + 0.2 E£-07
2ND BTR 1.29 + 0.2 E-OB 1.64 + 0.8 E-09 B.28 + 1.6 E-09 1.59 + 0.1 E-07 1.92 + 0.1 E~07 B.19 + 0.5 E£-07
3RD OTR 1.07 + 0.3 E-0B 1.67 + 1.2 E-09 &.77 + 2.0 E-09 1.17 + 0.2 E-07 1.68B + 0.3 E-0F7 2.70 + 0.3 £-07
aTH OTR 9.60 * 2.4 E-09 3.49 ¢+ 6.8 E-10 B.86 + 2.4 E-09 1.45 ¢ 0.1 E-07 2.13 + 0.2 E~-07 7.93 ¥ 0.8 £-07
1986 TOTALS S5.27 + 0.5 E-OB  4.21 + 1.8 E-0% 3.11 + 0.4 E-0B S.03 + 0.3 E-07 &.68 + 0.4 E-07 2.15 + 0.1 E-06

c2-3



TABLE C-2.1.3

AIRBORNE EFFLUENT ACTIVITY COMPARISON
WITH DOE GUIDELINES

LES MaIN STACR

ISOT0PE TOTaL willy
ELESEED

Gross

Alpha 3.75 E+QO
Gross

Beta 1.351 E~OZ
H-3 4.10 E+O5
Co-&0 1.95 £E+00
Sr—-90 4.75 E+O02
I1-129 4,03 E+Q1
Cs—-134 1.43 E+0O
Cs~137 4.74 E+O2
Eu-134 1.50 E+OO
U~2343 5.27 E-02
tJ—23‘.5:S 4.21 E~-O3
U—-ZSB3 .11 E-O2
Pu-238 5.03 E-O1
Pu-239 &.468 E-O1
Am—-241 2.13 E+OO
MNotes:

AVG CONC
tul: 7m )

1.7 E-06&
4.4 E-04
2.2 E-O9
5.3 E~-07
4.5 E-08B
1.6 E-O0%
5.3 E~Q7
1.7 E-09
5.9 E-t1
4.7 E-12
3.5 E-11
5.6 E-10
7.5 E-10

2.4 E-09

¥ D 60,000 cfm = 8.93 E+8 m>/yr

(Total wli/yr) /7 (B.93 E~8 m /yr)

1: as Am-241 2: as Sr-%0
3 U total (ug) = 92.431 E+4

4 Total Percent DCG for all

Avg U ug!ms

releases

3
2 g-o08
2

*

ExXrAU=T

jaleg ey
(uCi 7 m

2 E~-01
B8 E~-0S5
? E-0b6
7 E~-0S5
2 E-G4a
4 E-04
5 E~-0OS
9 E-08
1 E-O7
1 E-G7

E-OB

E-08

r e
Ty e

<o.1

<O.1

O.1

<O. 1

<O.1

<G.1

12.0

23.9

b 4
uwCi/m” avg

= 1.038 E-04

&

ot



TABLE C - 2.2.1

RADIOACTIVITY CONCENTRATIONS IN AIRBORNE PARTICULATE
ARDQUMD WVDP ENVIRONS ~ 1984

AIR SAMPLER AT FOX VALLEY (AFFXVRD)

uCI/ml
ALPHA BETA SR-90 Cs-13
JAN 1.44 + 1.0 E-15 2.36 + 0.5 €-14
FEB 1.84 + 1.5 E-1S5 2.29 + 0.5 E~14
MAR 1.33 + 1.4 €-15 2.40 + 0.6 E-14
15T QTR b.62 + 4.5 E~17 < 9.8 E-1&
APR 1.23 + 1.4 E-15 1.7 ¢+ 0.5 E~14
MAY 1.17 + 1.2 E-15 1.79 = 0.1 E-13
JUNE 1.38 + 1.4 E-15 2.76 + 0.6 E~14
2ND QTR ) 1.44 + 0.2 E~-15 1.86 + 0.2 E~14
JuL 1.03 + 1.2 €-15 3.17 + 0.4 E-14
AUG 1.96 + 1.5 £-15 3.06 + 0.7 E-14
SEP 1.22 + 1.2 E-15 3.57 + 0.4 E-14
3RD QTR 1.07 + 0.5 E-16 < 9.3 E~-1é&
oct 1.65 + 1.5 E-15 4.27 + 0.7 E-14
NOV 1.04 v 1.1 E-15 3.79 ¥ 0.6 £-14
DEC 2.42 + 1.5 E-15 5.25 + 0.7 E-14
4TH QTR 5.02 + 5.0 E-17 < 5.5 E-16

C2~5

-t

T
Tt
T
¥

1
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TABLE C - 2.2.2

RADIDACTIVITY CONCENTHRATIONS IN AIRBORNE PARTICULATE
AROUND WYDP ENVIRONS - 1986

AR SAMPLER AT ROCK SPRINGS ROAD (AFRSPRD)

uClI/ml
ALPHA BETA SR-90 CS-137
JAN 0.85 + 1.0 E~15 1.93 + 0.4 E-14
FEB 1.04 + 1.0 E~15 2.01 + 0.4 E-14
MAR 1.14 + 1.0 E-15 1.99 + 0.4 E-14
18T GTR < 1.1 E~16 < B.9 E-16
APR 7.26 + B.2 E-1& 1.31 + 0.4 E-14
MAY 4.98 + 4.3 E-16 1.27 + 0.1 E~-13
JUNE 4.53 + 6.1 E-1& 2.78 + 0.4 E-14
2ND QTR 2.22 + 0.4 E-16 1.22 + 0.1 E-14
JuL 5.0B + B.6 E-16 1.72 + 0.4 E~14
AUG B8.07 + B.2 E-1é 1.82 + 0.4 €-14
SEP 5.92 + 7.6 E~-14 2.56 + 0.5 E-14
3IRD GTR 3.22 + 3.2 E-17 < 7.3 E-16
ocT 8.89 + 9.1 E-16 2.80 + 0.5 E-14
NOV 1.12 + 0.9 E-15 2.72 + 0.5 €-14
DEC 1.70 + 1.1 E-15 3.74 + 0.5 E-14
4TH DTR 6.17 + 2.3 E-17 < 7.8 E-16

CZ-6



TABLE C - 2.2.3

RADICACTIVITY CONCENTRATIONS IN AIRBORNE PARTICULATE
ARDUND WVDP ENVIROMS ~ 1986

AIR SAMPLER AT ROUTE 240 (AFRT240)

ull/ml
ALPHA BETA SR-90 £S-137
JAN 0.79 + 1.2 E-15 1.70 + 0.5 E-14
FEB 1.41 + 1.5 E~15 2.11 + 0.6 E-14
MAR 1.28 + 1.7 €-15 2.19 + 0.7 E-14
1ST QTR < B.2 E-17 < 9.6 E-16
APR 1.04 + 1.0 E-15 1.14 + 0.4 E-14
MAY 1.05 * 0.8 E-15 1.39 + 0.1 E-13
JUNE 5.67 + 6.3 E-16 2.56 + 0.4 E-14
2ND QTR 2.38 + 0.4 E-1& 1.48 + O.1 E-14
Jut 5.22 + 6.6 E-16 1.41 + 0.3 E-14
AUG 5.73 * 6.6 E~16 1.48 + 0.4 E-14
SEP 4.89 * 6.3 E-16 1.45 + 0.3 E~14
3IRD OTR 4.31 + 2.6 E-17 < 5.1 E-16
ocy 8.03 + 7.9 E-16 1.80 + 0.4 E~14
NOV 4.56 + 5.8 E-16 1.52 + 0.3 E~14
DEC 9.43 + 8.2 E-16 2.81 + 0.4 E-14
ATH DTR < 6.3 E-17 < 4.4 E-16

b 76F&T230



TABLE € ~ 2.2.4

RADIDACTIVITY CONCENTRATIONS IN AIRBORNE PARTILCULATE
ARDUND WVYDP ENVIRONS ~ 1986

AIR SAMPLER.AT SPRINGVILLE (AFSPRVL)

uCI/ml
ALPHA BETA SR-90 CS-137
JAN 1.29 + 1.0 E-15 2.19 + 0.4 E~-14
FEB 1.02 + 0.9 E~15 1.81 + 0.4 E~14
MAR 1.13 + 0.9 E~15 1.71 + 0.3 E-14
18T DTR S.73 + S.3 E-17 < 6.7 E~1é
APR 9.47 + 7.4 E-16& 2.73 + 0.3 E-14
MAY - &.12 + &.5 E~-16 1.36 + 0.1 E-13
JUNE 7.02 * 6.7 £E-16 2.36 + 0.4 E-14
2ND DTR 3.18 + 0.6 E-156 1.31 + 0.1 E-14
JuL 5£.02 + 6.4 E~-16 1.0 + 0.3 E-14
AUG 9.40 + 7.2 E-1& 1.74 + 0.3 E-14
SEP 8.05 + 6.7 E-1& 1.77 + 0.3 E-14
3RD QTR < 3.3 E~-17 < 3.8 E-1&
ocT 8.86 + 4.9 E-1& 2.21 + 0.3 E~14
NOV 8.08 *+ 6.5 E-16& 1.65 + 0.3 E-14
DEC 1.59 + 0.9 £-15 2.87 + 0.4 E-14
4TH BTR 6.09 + 2.4 E~17 < 4.6 E-14
Cc2-8



TABLE C - 2.2.959

RADICACTIVITY CONCENTRATIONS IN AIRBORNE PARTILCULATE
AROUND WVYDP EnVIRONS ~ 1986

ATR SAMPLER AT THOMAS CORNERS (GFTCORD)

wiol /ml
ALPHA BETAH SR—-20 CS—-137
JAN 1.18 * 1.1 E-15 3.74 + O.6 E-14
FEB O0.95 + 1.2 E~-15 2.02 + 0.5 E—-14
MAR 1.73 +» 1.4 E~15 2.07 + 0.5 E-14
18T OTR  &.7 E~17 < B.S E-1é
APR 1.26 » 1.2 E~1S 1.38 + 0.4 E-14
MAY 1.16 + 1.2 E~15 1.35 + O.1 E~13
JUNE 1.38 + 1.2 E-15 2.682 ¥+ 0.5 E-14
2ND UTR 4,13 « 1.0 E~-i& 1.10 = O, E~14
JUL 4.46 + B.4 E~-16 1.43 » 0.4 E~14
AUG S.17 = 7.7 E-16 1.48 + 0.4 E-14
SEPR 1.1%9 += 1.0 E~18 1.60 +« 0.5 £~14
3RD QTR 2.28 + 0.5 £E-16 < 7.4 E-1é
ocT 1.00 + 0.9 E~15 2.36 + 0.5 E-14
NOW 1.17 = 0.9 E-15 2.07 + 0.4 E-14
DEC 1.47 » 1.1 E-15 2.72 + 0.5 E-14
4TH GTR « 5,0 E~17 7.22 + 4.8 E—-1&6

c2-9



T&BLE ©C - 2.2.6

RADICACTIVITY CONCENTRATIONS I8N AIRBORNE PARTICULATE
ARDUND WVDP ENVIRDNS - 1986

AR SAMPLER AT WEST VALLEY (AFWEVAL)

uCIsmi
ALPHA BETA SR-90 €S-137
Jan 1.02 + 0.9 E-15 2.02 + 0.4 E-14
FEB 1.07 + 0.8 E~-15 1.82 + 0.3 E-14
MAR 8.80 + B.0 E-16 1.94 + 0.3 E-14
1ST QTR < 3.9 E-17 < 5.1 E-16
APR 1.06 + 0.8 E-15 1.18 + 0.3 E-14
MAY 7.00 * S.6 E~-16 1.09 + O.1 E-13
JUNE 4.70 * 4.8 E-16 2.1%9 + 0.3 E—-14
2ZND QTR 1.66 = 0.3 E-16 1.12 + O.1t E-14
JuL S.36 + 6.0 E~16& 1.484 + O.3 E~14
AUG 7.50 + 5.8 E-14& 1.S51 + 0.3 E-14
SEP 7.76 + &.1 E-1& 1.73 + O.3 E~-14
IRD BTR 1.31 + 0.3 E-16& 3.52 + 1.9 E-16
ocT 7.97 + 4.0 E-16 1.92 + 0.3 E-14
NOV 7.39 ¥ 5.5 E-16 1.76 + 0.3 E-14
DEC 9.95 + &.9 E-16 2.31 + 0.3 E-14
4TH BTR 2.59 + 2.4 E~17 < 3.7 E-1a
C2-10
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TARBLE L - 2.2.7

RADIGACTIVITY LONCENTRATIONS IN AIRBOANE PARTICULATE
ARDUND WvDP ENVIRONS - 1984

AIR SAMPLER AT GREAT VALLEY (AFGRVAL)

ull/ml
AL PHA BETA SR-920 C5-137
JAN 4.39 + 5.0 E~-16 1.30 + 0,2 E-14
FEB 5.42 + 3.3 E-16 1.26 + 0.2 E-14
MAR L.60 + 5.6 E-16 1.36 ¢« 0.2 £E-14
187 RTR 7.42 + 3.9 E-17 < 2.9 E-16
APR S5.97 + 5.5 E-16 1.03 ¢+ 0.2 E-14
MAY 7.36 + 6.1 E-16 1.25 «» 0.1 E~13
JUNE 5.93 + 5.9 E-16 2.54 » 0.4 E~-14
ZND QTR .59 + 0.B E~14& 1.43 + 0.1 E~-14
Jut 3.98 « &.6 E-16 1.74 + 0.3 E-14
AUG 7.10 * 5.46 E-16 1.78 » 0.3 E-14
SEP 7.25 » 7.2 E~-16 2.8%9 + 0.4 £-14
3IRD OTR 1.2 «+ ©.4 E~-1& 2.99 + 2.9 E-1&
ocT B.268 + 7.t E~-16 2.73 + 0.4 E-14
NOV G.40 + 6.6 E~-1b6 2.085 # 0.3 E-14
DEC 1.40 + 0.9 E-15 2.77 + 0.4 E—-14
4TH OTR <« 3.5 -17 < 6.2 E-1&
C2~-11
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TABLE C-2.3.1
RADICACTIVITY IN FALLOUT (nCi/square metre/mo)

DUTCH HILL (AFDHFDP) FOX VALLEY ROAD (AFFXFOP)

MONTH - 1984 GROSS ALPHA GRDSS BETA H-3 {(uCi/ml) i MONTH - 19Bé GROSS ALPHA GROSS BETA H-3 (uli/ml)

JANUARY 1.11 E~02 0.10 + 0.02 <1.0 E-07 ! JANUARY 3.86 E-02 0.19 + 0.02 <1.0 E-07

FEBRUARY 1.45 E-02 0.12 + 0.02 1.0 E-07 ! FEBRUARY 3.11 E-02 0.31 % 0.03 <1.0 E-07

MARCH 1.48 E-02 0.21 *+ 0,03  SAMPLE DRY ! MARCH 1.34 E-02  0.33 + 0,03  SAMPLE DRY

APRIL 2.25 E-02 0.17 » 0.02 <1.0 E-0O7 i APRIL 1.14 E~02 0.16 *+ 0,02 <1.0 E-07

MAY S.45% E-02 0.67 ¥ 0.06 <1.0 E-07 ¢ MAY 3.86 E-02 0.73 + 0.06 (1.0 E-07

JUNE 4.53% E~-02 0.73 + 0.05 <1.0 E-07 i JUNE &5.40 E-02 0.71 + 0.05 <1.0 E-07

JuLy 6.6 E~02 0.55 + 0.04 <1.0 E-O7 PoJuLY 9.10 E-02 0.42 *+ 0.04 <1.0 E-07

AUGUST 3.86 E-02 0.30 + 0.03 <1.0 E-07 ! AUGUST 2.84 E-02 0.38 + 0.03 <¢1.0 E-0O7

SEPTEMBER 3.1k E-02  0.35 + 0.03  <1.0 E-07 ! SERPTEMBER 1.04 E~01  0.33 + 0.03  <1.0 E~07

DCTOBER 2.146 E-01 0.55 + 0.04 <1.,0 E-0O7 i DCTOBER 2.88 E-02 0.53 + 0.04 1.94 + 1.2 E-O7

NOVEMBER 2.22 E~02 0.19 * 0.03 (1.0 E-O7 ! NOVEMBER 6.96 E-02  0.30 *+ 0.03 <1.0 E-0O7

DECEMBER 1.63 E-02 0.28 + 0.03  1.79 +l.1 E-07 : DECEMBER 1.97 E-02  0.3% + 0,03 3.29 + 1.1 E-O7
ROUTE 240 (AF24F0R) : . THOMAS CORNERS RDAD (AFTCFOP)

MONTH ~ 1986  GROSS ALPHA GROSS BETA H-3 (uCi/ml) IMONTH - 1988 GROSS ALPHA GROSS BETA H=3 (uCi/ml)

JANUARY 1.49 E-02 0.11 * 0.02 <1.0 E-O7 ! JANUARY 2.75 E-02 0.17 + 0,02 (1.0 E-07

FEBRUARY 2.29 €-02 0.21 + 0,02 <1.0 E~07 : FEBRUARY 4,32 E~02 0.28 + 0,03 1.21 + 1.0 £-07

MARCH 5.58 E-03  0.26 + 0.03  SAMPLE DRY ! MARCH 2.99 E-02 0.36 + 0.03 7.71 + 1.2 E-0O7

APRIL 9.84 E-03 0.17 + 0.02 <1.0 E-07 i APRIL 2.956 E-02 0.20 + 0.03 <1.0 E~07

MAY 2.14 E-02 0.85 + 0.08 <1.0 E-07 i PAY 5.22 E-02  0.93% + 6.07 <1.0 E-07

JUNE 2.74 E-02 0.45 + 0.04 <1.0 E-07 ! JUNE 4.86 E-02 0.69 + 0.05% <1.0 E-07

JuLy S.&2 E-02  0.62 + 0.04 <1.0 E~O7 PoJuey 9.91 E-02 0.61 + 0.04 <1.0 E-O7

auBuST .33 E-02 0.51 ¢ 0.04 <}.0 E-07 i AUGUST 3.82 E-02  0.37 + 0.03  <1.0 E-07

SEPTEMBER 2.51 E-02  0.40 + 0.03 <i.0 E-07 ! SEPTEMBER 1.09 E-01  0.49 + 0.08 <1.0 E-07

OCTOBER 7.92 €-02 0.48 + 0.04 1.1& * 1.1 E-07 : OCTOBER 5.53 E-02 0.44 + 0.04 (1.0 E-07

NOVEMEER 3.37 E-02 0.24 + 0.03 2.96 * 1.1 E-07 ! NOVEMBER B.59 €~02 0.30 + 0.03 2.50 + 1.1 E-07

BECEMEER .15 E-02 ©0.34 + 2.03 1,47 *+ 1.1 E-07 ! DECEMBER 7.86 E-02 0.44 + 0.04 1.97 + 1.1 E-07

Cz-12



MONTH - 1986

JANUARY
FEBRUARY
MARCH
APRIL
MAY

JUNE
JuLy
ALGUST
SEPTEMBER
QCTOBER
NOVEMBER
DECEMBER

pH  OF

DUTCH HILL
(AFDHFOP)

3.964
DRY

3.462
4.27
3.79
4.04
&.16
4.49
4.21
4,22
4.16

PRECIPITATION FALLOUT COLLECTIONS
FOX VALLEY ROAD ROUTE 240
(AFFXFOP) (AF 24FDP)
NOT MEASURED
4.13 3.97
DRY DRY
4,65 3.73
4.61 S5.47
&.23 3.97
4.14 4.01
3.81 5.84
4.03 5.07
3.16 5.88
4.33 4,03
4.52 4.12

TABLE C - 2.3.2

C2-13
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CINOO34:3EA-61

1D Date
SFS50LWV Aug. 1982
SFSOLFV Aug. 1982
SFSOLSP Aug. 1982
SFSOLTC Aug. 1982
SF30L24 Aug. 1982
SFSOLLV Aug. 1982
SFSOLDK Aug. 1982
SFSOLSB Aug. 1982
SF30LWV Dec. 1985
SFSOLFV Dec. 1985
SFSOLSP Dec. 1985
SFS0LTC Dec. 1985
SFsoL24 Dec. 1985
SFSOLLV Dec. 1985
SFSOLDK Dec. 1985
SFSOLRS Dec. 1985
SFSOLGV Dec. 1985

1.1%

1.92
1.34
1.47
1.73
1.54

1.16

TABLE C ~ 2.4

Radioactivity of Triennial Soil Samples for 1982 and 1985

Concentration {uCi/g) (dry weight from upper S5 cm)

E-0%

E-06

E-05
E-05
E-05
E-05
E-05
E~05
E-05
E-05
E-05
E-05
E-05
E-05
E-05
E-05

E-05

Cs-137

5.08

€2-14

+ 0.9
£ 0.1

£ 0.1

t 0.1
t 0.8
x 1.1
E-08

t 0.8

+ 1.3

+ 1.2
1.2
+ 0.7

+ 1.2

E-07
E-06
E~06
E-07
E-06
E-07

E-Q7

E-07
E-07
E-07
E-07
E-07
E-07
E-07
E-06

E-06

Sr-90 Pu-239 Am-2 141
5.74 ¢ 4,6 E-08 1.61 ¢ 0.4 E-08 3.98 =+ 3.4 E-09
6.40 + 1.2 E-07 3.23 + 0.6 E-08 1.36 £ 0.4 E~09
5.11 + 0.8 E~07 1.67 ¢ 0.5 E-08 6.35 + 3.9 E-09
5.27 + 0.7 E-07 2,03 + 0.5 E-08 1.10 = 0.6 E-09
5.02 ¢ 0.7 E~O7 1.43 £ 0.5 E-08 5.11 £ 2.9 E-09
1.75 ¢ 0.4 E-07 6.10 + 2,9 E-09 4.70 + 3.8 E-09
1.54 £ 0.3 E-O7 .41 + 0.4 E-08 5.43 + 4.0 E-09
<4 E-08 1.49 = 1.1 E-09 2.4% £ 1.6 E-09
7.80 £ 3.0 E-08 2.81 ¢ 2,8 E-09 5.55 ¢ 3.8 E-09
3.39 = 0.5 E-O7 2.32 ¢ 0.6 E-08 7.75 = 2.9 E-09
1.47 + 0.3 E-O7 .75 + 1.8 E-09 2.83 ¢ 2.3 E-09
3.57 £ 0.6 E-07 1.39 & 0.4 E-08 5.28 + 2.3 E-09
3.4 & 0.5 E-O7 1.76 + 0.4 E-08 1.1t ¢ 0.5 E-08
6.88 £ 3.6 E-08 1.22 ¢ 0.4 E-08 3.67 = 2.2 E~09
2,77 + 0.4 E-O7 1.43 £ 0.4 E-08 9.46 + 5.3 E-09
4,59 ¢ 0.6 E-07 1.93 ¢ 0.5 E-08 1.52 + 0.4 E-G3
3.66 ¢ 0.5 E-07 4.52 + 0.7 E-08 1.32 + 0.4 E-08



CURIES RELEASED PER MONTH

1E-01 -

1E-02

1E-03

1E-04

E-05-f~ ™~ _.—

1E-0b6

1E-07 -

FIGURE C-2.1
1986 SAMPLING DATA FOR STATION ANSTACK
CURIES RELEASED PER MONTH
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PLANT VENTILATION STACK

-«— BETA  —— ALPHA



GROSS BETA ACTIVITY CONCENTRATION (uCi/ml)

FIGURE C-2.2
TRENDS OF GROSS BETA ACTIVITY IN PERIMETER AIR SAMPLERS
(AFFXVRD, AFRT240, AFTCORD) 19B3 1986

uCi/ml
1983 1884 1985 1886

AFFXVRD i.861 E~14 1.78 E—-14 1.75 E-14 4.38 E-14

AFRTZ240 1.82 E—-14 2.07 E~-14 1.80 E-14 2.86 E-14

AFTCORD 1.82 E—-14 1.96 E-14 1.897 E-14 3.08 E—-14
1986
///] 1985

1E~13 —

MM 1984
§§E 1983

1E-15 Uik, | T P27 A b
AFFXVAD AFAT240 AFTCORD

PARTICULATE AIR SAMPLE ANNUAL AVERAGES

(2-16



INCHES OF RAIN

Figure C-2.3
1986 COLLECTION DATA FOR SITE RAINFALL
CUMULATIVE TOTAL = 48.48 INCHES
END DATE IN.  DATE IN.  DATE IN.  DATE IN.  DATE IN.

JAN 07 0.46 14 0.13 21 1.3 28 0.14
FEB 04 0.44 11 0.78 18 0.42 25 0.80
MAR 04 0.07 11 0.67 18 0.5 25 0.05 01 0.16
APR 08 0.94 15  0.84 22 1.38 29 0.00
MAY 06 0.19 13 0.28 20 1.09 27 0.14 03 0.8
JUN 10 2.37 17 4.97 24 043 01 0.82
JUL 08 0.49 15 3.38 22 3.73 29 0.30
AUG 05 2.34 12 2.88 19 0.50 26 0.27 02 0.34
SEP 09 0.10 16 0.76 23 1.42 30 1.85
ocT 07 3.85 14 0.73 21 0.43 28 0.81
NOV 04 0.58 11 0.2 18 0.33 25 0.39 02 2.10
DEC 09 0.65 16 0.38 23 0.30 31 0.58 (8 days)
-Trr-—-—--"""""-"""-""-""—"————_—_ - 7 ———————————————————————————
] %
s IR e
. 7
. %
s D 7 % 7
: 2
E 7l 4
: oy
. %%
] 47
F-B-o-mm - -1 - b5 A -
:aa? N
. i i1V 1A d =7 fj/j / Z I
N D oFrEs L o man D oaen o omay b oun b oo ! aue | osep | ooer | onov | opeC
REPOATING BEGINS ON 01/01/86, ENDS ON 12/31/86 MEASUREMENTS TAKEN TUESDAY THRU TUESDAY
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APPENDIX C-3

SUMMARY OF BIOLOGICAL SAMPLE DATA

SW0614b:S/EAQ2 €3-1



TABLE £-3.1

RADIDACTIVITY CONCENTRATIONS IN MILK -~ 1984
{ uCi/ml)

LOCATION H-3 Sr-%0 1-129 Es-1338 Csx137
MMNW Farm (BFMREED) 1.74 + 0.2 E~-O9 < 7.0 E~1Q < 8.0 E-09 < 1.0 E-OB
1st Gtr 1986

NNW Farm (BFMREED) < 2.0 E-O7 2.8 + 0.4 E-0O9 £ 1.1 E-O%9 < 9.5 E~-0F <1.2 E-O0OB
2nd Otr 1986

WNW Farm (BFMCOBO) 2.0 E-0O7 2.01 + 0.3 E-OF < 1.1 E~-O9 < i.8 E-0B £ 1.4 E-08B

2nd Rtr 198646

NNW Farm (BFMREED) < 3.0 E-07 1.99
3rd Dtr 1986

i+
Q
%

E~-09 < 6.0 E-3I0 < 1.2 E-O8 < 1.0 E-O8B

ENE Farm (BFMZIMM} < 4.C E~O7 4.34 E-0%9 £ 3.0 E-10 < 2.1 E-G? < 2.9 E-09

August, 1984

14
e
")

WNW Farm (BFMCOBOD) < 4,0 g-07 FeR3 + 0.5 E-O9 < &.0 E-10 < 1.3 E-¢B < 1.8 E-08
3rd Qter 1986
NhNW Farm (BFMREED) 2.8 + 0.3 E-O9 < 5.0 E-10 < 3.1 E-OB <« 2.8 E-09

ath Drr 1984

SE Farm (ZFMWIDR) £ 4.0 £E-07 3.20 + 0.5 E-09 < 6.0 E~-10 < 1.1 E-COB < 1.3 E-OB
December, 1584
SGW Farm (SFPMH&GURD < 4.0 E~-07 5.90 + 0.8 E-09 < &.0 E-10 < 1.1 E-OB < 1.4 E-OB

Cecemt=-, 19E4

WINW Faem (BFFMOOED) 3.46 + 0.7 E-0O% < 8,0 E-10 < 9.3 E-09 <« F.8B E-O9
4t Otr 198B&

Cormtrol (BEMOTRL ~5) < 4.0 E~O07 2.17 &+ 0.4 E-09 < 8.0 E-10 < 1.0 E-0Q < 1.3 E-0B
Gvo TT= Sos -

Cororci SIE NI T R -y T2 2 04 E-0T < H,0 E~10C < Y. E-08 < 1.5 #F-08
St= fie 1385

C3-2



LOCATION

Deer Flesh-—

{BFDNEAR)

Deer Skeleton-
{BFDNEAR)

127864

Deer Flesh-

{BFDCTRL)

Beeft Flesh-—

{BF BNEAR)

Beeft Flesnh-

{BFBCTRL)

Beet Flesh-
{BF BNEAR)

Beef Flesh-—

{BFBCTRL )

Near Site
12784

Near Site
Background
12786

Near Site
&/84

Background
/86

Near Site
117846

Background
12/84

RADIGACTIVITY CONCENTRATIOMNS 1IN MEAT -

TABLE C-3.2

1985
¢ ulisg )
SR-90 Cs-134

4.71 + 0.8 E-09 < 2.4 E-0B8

4.48 + 0.5 E-0&

3.42 =+ 0.5 E-O9 1.&61 » 1.1 E-OB
2.47 + 1.46 E-0B
0.91 + 1.3 E~-O8

< 1.4 £-08

< 1.2 E-O8

C3-3

“
n
1]
1+
bt
"

¢l
&
o>
14

~d
o
©
14
-
>

W
o
Ly
[R3

< 1.4 E-0B

1.96 ¢+ 1.1



LOCATIDN

I e e e D e

Beans~
{BFVNEAR)

Near Site

B8/8s&

Beans~ Background

(BFVECTRL)

Corn—-
{BFVREAR)

B/8&

Near Sits

B/B6

Corn- Background

(BFVLCTRL)

Potatoes-
{BFVNEAR)

Potatoes—
(BFVYLTRL)

g/8&

Negar Site
8s86

Background
884

RADIDACTIVITY CONCENTRATIONS IN FOOD CROPS -

TRITIUN

< 4.0 E~-07

6.4 + 2.4 E-O7

< 4.0 E~-O7

5.4 + 2.3 E~07

< 3.0 E-07

< 3.0 E-Q7

{ utCisg 3
8r -390
5.67 + 0.7 E~O7
2.27 + D.3 E-07
4.67 + 0.7 E~-08
2.22 + 1.7 E-09
1.52 + 0.3 E-08
7.33 + 1.6 E-09

DRY

P4

i+

i+

(K3

f 4

17846

£-035

£-05

1.9 E-O7

2.0 E-0O7

4.4 E~-OB

3.0 E-08

4.4 E-0B

=N A

< 1.6 E-O7

< 1.3 E-O7

<i1.6 E-0O7
3.22 =
2.71 *

< 3.4 £-08

+ 3.0 E-08

i.8 E-08B



MEDIAN
AVERAGE
GEOMETRIC
DEVIATION
MAX ITMUM

MINIMUMN

MEDIAN
AVERAGE
BEOMETRIC
DEVIATION
MAX THMUM

MINIMUM

MEDIAN
AVERAGE
GEOMETRIC
DEVIATION
MAXIMUM

MINIMOM

- 4.28 +

CATTARAUGBUS CREEK

1.79 + 0.2 E-07

¢.8 E-08

CATTARAUGUS ECREEK (BFFCTRL}

TaBLE-C~-3.3

RADIDACTIVITY COMCENTRATIONS IM FISH FROM CATTARAUGUS CREEN -~
t uCisg - DRY)

{BFFCATC)

FLESH

4.9 E-O7

<i.1 E-0O7

~ SECOND QUARTER 1986

SKELETON
£s—-137 8r-90
2.9 E-07 3.65 E-O7
1.51 1.43
<3.8B E~07 5.3t + 0.7 E~O7
<1.2 E-07 1.24 + 0.7 E-O7

—~ BACKGROUND FISH

SECOND QUARTER 1984

FLESH

8.20 + 1.4 E-08

9.93 + 1.8 E-09

CATTARAUGLS CREEK {(BFFCATD)

<3.7 E-O7

<4.3 E-O0B

1.6 E~O7

1.85
3.9 E-O7
<4.B £€-08

~ BELDW SPRINGVILLE DAM

SECOND QUARTER 1984

FLESH

e e 6 o 2o e 2t o o Tt TR T Y T Y Ty o A S e e e T e S

1.5 E-OB

+ 2.8 E-08

<4.3 E-07

<1.5 E-O7

4]
Cad
&
{31

CATTARAUGUS CREEK (BFFCATLC)

.78

2.87

CATTARAUGUS CREEK (BFFCTALY
THIRD QUARTER

+ 1.9 £-08

+ 1.1 E-08

FLESH

1.8 E-C7

1.461

2.8 E-O7

(7.6 E-0O8

FLESH

19846

- THIRD QUARTER 1984&

SKELETON
Cs~137 Sr~30
<i.&% E-07 3.17 E-O7
1.79 1.585
5.74 + 3.0 E-O07 S5.10 + {.2 E-O7
7.39 2.13 + 0.3 E-07

+ 7.1 E-08

~ BACKBROUND FISH
1986

S5.08

<i.4

CATTARAUGBUS CREEK
THIRD BDUARTER

+ 1.0 E-08

E-0B

<i.4 E-07

<4.9 E-O08

(BFFCATD

FLESH

<9.9 E-0B

1.45
2.42 + 1.0 E-07
<S.3 E-08

} - BELOW SPRINGVILLE DAM
1784

T e T T T . e T . o o S i o . S A A T g o s . T S T A . VS T D T AR . e i, e

4,36

7.0

+ 0.7 E-08B

E-10

<3.3 £-08

1.78
<1.0 E-O7

1.5 E-O8B

[P ——

1.53 + 0.3 E~07

th
&
o
+

+ 2.7 E-08



uCi/g DRY FISH FLESH (GEOMETRIC MEAN CONCENTRATION)

FLlLUHE L—3.1
COMPARISON OF RADIOACTIVITY IN FISH
SAMPLES FROM AROUND WVDP-1986
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uCi/g DRY WT. MEDIAN VALUES

FIGURE C-3.2
TRENDS OF Sr—90 CONCENTHATIONS IN FISH FROM

CATTARAUGUS CREEK (BFFCATC) 1982-1986
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uCi/g DRY WT.

FIGURE C-3.3
THENDS OF HRADIONUCLIDES IN VENISON FROM NEAR WVDP SITE
(BFDNEAR) 1982-1986
Sr-90 in FLESH Cs-137 in FLESH

1982 4.00+/-3.0 E-09 <5.7 E-09
1983 3.60+/-0.7 E-09 2.90+/-2.1 E-08
1984 3.00+/-0.9 E-09 4.80+/-0.4 E-07
1985 2.60+/-0.4 E-09 1.80+/-0.3 E-07
1986 4.71+/-0.8 E-09 3.25+/-0.3 E-07
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SUMMARY OF NONRADIOLOGICAL MONITORING
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APPENDIX C-5 - SUMMARY OF NONRADIOLOGICAL MONITORING

Nonradiological emissions and plant effluents are controlled and permitted
under New York State and U.S. EPA regulations, Airborne emissions arise from
seven sources, all of which are permitted by New York State Department of
Environmental Conservation (NYSDEC). These release points include two natural
gas-fired boilers, two nitric acid tank vents, an office paper waste
incinerator, a glass-melter offwgas'system and a - -cement storage silo vent.
The melter off-gas system is currently being tested and operated under a
permit to construct. These permits are identified and described in Table C-
5.1. Although there are periodic New York State inspections of the air
emission points, routine sampling and analysis of nonradiological emissions
from these points are not required. Discharges from these points are well

below the levels requiring monitoring under the state permit system.

Liquid discharges are regulated under the State Pollution Discharge
Elimination System (SPDES). The outfalls and monitoring requirements for the
permit are presented in Table C-5.2. The locations of the monitoring points

are shown in Figure C-5.1.

The results of the SPDES nonradiclogical monitoring are presented in Figures
C-5.2 through C-5.23. These data indicate Project effluents were generally
within the permit limits during 1986. However, the WVDP reported a total of
33 noncompliance episodes. These noncompliances are summarized in Table C-5.3

and are described in the following paragraphs.

The majority of the noncompliance episodes are for pH and solids (either total
suspended or settleable) at outfall 007 (the mixing basin for utility room and
sewage plant effluents). Of the 33 excursions reported during 1986, 25 were
at outfall 007; 19 of which were‘pH and three each for settleable solids and
total suspended solids; The pH excursions occurred between June and

October. Solids excursions only occurred during pH excursions.

MCWO0614b:S/EAQC2 c5-2



The pH excursions were, without exception, values that exceeded the maximum
limit of 9.0 standard units. The cause of these excursions is believed to be
photosynthetically mediated carbon dioxide assimilation by a dense algal bloom
which appeared in the basin in the warm summer months. This phenomenon is

well documented in eutrophic and hypereutrophic lentic systems.

Aeration increases the carbon dioxide transfer to the water and lowers the

pH. However, aeration resuspends material that had settled to the bottom of
the basin causing an increase of solids in the effluent. Different means of
aerating the basin are being investigated to control pH without increasing the

solids in the effluent.

The remaining excursions are for various parameters at other outfalls.
Qutfall 001, the discharge lagoon for the low level radioacﬁEQe liquid waste
treatment facility (LLWT), experienced pH and solids excursions in June and a
solids excursion again in September. In both cases, the lagoon discharge was
nearly completed when rainfall washed sediments from the sides and bottom of
the lagoon into the effluent. Discharges were terminated as soon as the

excursions were discovered.

Cn two occasions the flow weighted average ammonia concentration for outfalls
001 and Q07 exceeded the permit limits. These episodes were caused by
operational upsets at the sewage treatment facility. Operator training and
modification of operating procedures are being pursued to prevent recurrance

of these non-compliances.

The remaining two non-compliance episocdes were for flow weighted average iron
concentrations from outfalls 001, 007 and 008, The iron discharge limit is a
net discharge limit which provides for subtraction of the mass of iron in the
raw water supply from the effluent mass discharge. On both occasions, lagoon
3 was being discharged through outfall 001, an operation which takes up to 10
days. At the start of the discharge, the raw water iron concentration (and
mass) provided adequate offset to discharge effluent of a given iron
concentration at a high rate. As the discharge continued, the iron

concentration in the effluent did not change significantly, but the

MCWO614b : S/EAO2 5-3



concentration in the raw water dropped. (Wide fluctuations in the raw water
iron concentration have been observed in the past.) This resulted in a lower

mass offset and a higher net effluent concentration than the permit limits
allow,

These noncompliance episodes are summarized in Table C~5.3. The environmental
impacts associated with these noncompliance episodes are negligible because of
their generally small magnitude and short duration, the innocuous nature of
the noncomplying parameters, and natural dilution by a factor of approximately
1000 between the point where Erdman Brook leaves the controlled area of the

gite (formerly outfall 006) and Cattaraugus Creek (the nearest point of public
access).
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Table C-5.1
West Valley Demonstration Project

Environmental Permits

Permit # Issued by Expiration Date Type of Permit
042200-0114= NYSDEC 6/89 Certificate to operate air
0000z WC- contamination source -

: boiler
042200-0114~ NYSDEC 6/89 Certificate to operate air
00003 WwC contamination source -
' boiler
042200-0114~ NYSDEC 6/89 Certificate to operate air
00004 WR - contamination source -
incineratort
042200-0114~= NYSDEC 6/89 Certificate to operate air
00010 WI : contamination source -

Low Level Waste Treatment
Facility Nitric Acid
Storage Tank

042200-0114~ NYSDEC 6/89 Certificate to operate air
014D1 WI - contamination source -
Nitric Acid Bulk Storage
Tank
042200-0114 NYSDEC 6/89 Certificate to Operate
CSS01 Cement Storage Silo
: Ventilation System.
042200-0114 NYSDEC 6/86% Permit to Construct
015F~1 : Vitrification 0ff-Gas
’ System
NY-0000973 NYSDEC 9/90 State Pollution Discharge
Elimination System (SPDES
permit)

*Permit to construct is extended annually with submittal of status report.

tCurrently nonradiocactive waste is removed to a commercial landfill and not
incinerated.
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TABLE C-5.2
West Valley Demonstration Project
SPDES Sampling Program
Effective September 1, 1985

annual

* Reported as flow weighted average of Qutfalls 001 and 007.

** Reported as flow weighted average of Qutfalls 001, 007

and 008.
subtracted.

MCWO61 4b:S/EAOD2

c5-6

Qutfall # Parameter Limit Sample Frequency
001 (Process Flow 2 per discharge event
and Storm Aluminum 14.0 mg/L 2 per discharge event
waste waters) Ammonia * 2 per discharge event
Arsenic 0.01 mg/L 2 per discharge event
BOD~5 %% 2 per discharge event
Iron * % 2 per discharge event
Zinc 0.31 mg/L 2 per discharge event
Suspended Solids 45.0 mg/L 2 per discharge event
Cyanide 0.1 mg/L 2 per discharge event
Settleable Solids 0.30 ml/L 2 per discharge event
pH 6.0 - 9.0 2 per discharge event
Cadmium 0.013 mg/L annual
Chromium 0.050 mg/L annual
Copper 0.050 mg/L annual
Lead 0.080 mg/L annual
Nickel 0.080 mg/L annual
Selenium 0.040 mg/L annual
007 (Sanitary Flow 3 per month
and Utility Ammonia * 3 per month
waste water) BOD-5 % 3 per month
Iron *% 3 per month
Suspended Sollids 45,0 mg/L 2 per month
Settleable Solids 0.3 ml/L Weekly
pH 6.0 - 9.0 Weekly
Chloroform 0.020 mg/L annual
008 Flow 3 per month
(French Drain BOD-5 *% 3 per month
waste water) Iron ** 3 per month
pH 6.0 - 9.0 3 per month
Silver  0.008 mg/1l annual
Zine 0.100 mg/1

Iron data are net limits reported after background concentrations are



Table C-5.3
West Valley Demonstration Project
1986 SPDES Non Compliance Episodes

Date Outfall # Parameter Limit Value Comments
June 1986 001 pH 6.0 - 9.0 std units 9.6
Total Suspended 30.0 mg/L avg. 39.2 maximum values caused
Solids 45,0 mg/L max. 53.8 average values
to exceed limits
007 pH 6.0 - 9.0 std units 9.5 3 occasions reported.
Sum 001, 007, Iron 0.31 mg/L 0.65
008 ‘
July 1986 007 pH 7.0 - 9.0 std units 9.1
Sum 001,007 Ammonia 2.1 mg/L 2.78 2 occasions reported
August 1986 007 pH 6.0 - 9.0 std units 9.5 7 occasions reported
Total Suspended 30.0 mg/L avg.
Solids 45,0 mg/L max. 59.2 3 occasions reported
Settleable Solids 0.3 ml/L 2.5 2 occasions reported
Sept. 1986 001 Total Suspended 30.0 mg/L avg. 66.5 one excursion caused maximum
Solids 45,0 mg/L max. 120.0 value and average value to
o " exceed limits
007 pH 6.0 - 9.0 std units 9.i 5 occasions reported
Settleable Solids 0.3 ml/L 0.4
Sum 001, 007,
008 Iron 0. 31 mg/L 1.81
Oct. 1986 007 pH 6.0 - 9.0 std units 9.3 3 occasions reported
Nov.1986 Sum 001,007 Ammonia 2.1 mg/L 3.39
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APPENDIX F

SPECIAL MONITORING
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1.0 Airborne Radiocactivity from the Chernobyl Incident

Local special monitoring for airborne radicactivity from the nuclear
reactor incident near Chernbbyl, Ukraine, USSR, was initiated after the
news media reports from Scandinavian monitoring programs in late April
1986, In order to assess the effect of the occurrence on our
environmental monitoring parameters in Western New York State, routine
sampling frequencies for some media were increased, and several special
analyses and sampling locations were added. This special program was
initiated the day following the media announcement in order to obtain
background data and trend indication for any unusual radiological
parameters., In addition, routinely collected =samples of meat, deer,
fish, vegetation, and milk were screened for the presence of isotopes

from the Chernobyl fallout taken up during the 1986 growing season.

Routine on-going monitoring provided relevant data from fallout pots
(open top collectors), particulate air samples both at near-site and
remote locations, and a recording rain gauge. Additiconally, a recording
high pressure ion chamber (HPIC) was set up, and an additional air
sampler with a triethylene di-amine (TEDA) - impregnated charcoal
cartridge was placed near the HPIC location. It was not expected that
any change in external dose rate high enough to be significant during the
normal three month period of TLD exposure would be noted. Routine

biological monitoring was maintained on the normal schedule.

The charcoal cartridge was analyzed daily for gamma isotopes,
specifically I-131. Particulate air filters were counted daily for gross
alpha and beta activity, and rain water samples were analyzed for the
presence of gamma-emitting isotopes. Direct high pressure ion chamber
radiation measurements were recorded continuously and correlated with

rainfall events from the recording rain gauge.
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M¢at samples including beef, venison, and large predator fish showed
positive uptake of isotopes such as Cs-134 and Cs-137 (Appendix C-3). Thes
ocourred in ratios indicative of fresh fission products, such as those
released in the Chernobyl incident rather than the aged mixture present

in Tank 8D-2. Both the control and near site samples had statistically
similar radionuclide concentrations, indicating uptake from wide spread
aniform deposition,

In order to track the appearance of any unusual airborne radioactivity on
a daily basis without compromising the sensitivity and schedule of
routine air sampling, additional sampling and monitoring equipment was
deployed as noted above. The special air sampler consisted of a 47 mm
diameter type AE glass fiber filter backed by a 40 mesh TEDA-impregnated
2%" diameter by 1" thick charcoal cartridge operated at a flowrate of 64
standard litres per minute (SLPM). The sampler head was placed 1.5 m
above the ground on the corner of a low shed. The charcoal was removed
daily and counted for 600 seconds on a reverse electrode high purity
gerhanium detector, then replaced in the sampler with a new glass fiber
prefilter. The total time for this change=out process averaged about

18 minutes daily. The cumulative I-131 activity for the previous period
was decay-corrected and subtracted to determine the daily lncrement of
I-131 which was collected (Figure F-1.1). This method provided positive
detection and more accurate daily tracking than would be possible if a
new cartridge had- been used daily with accumulated activity at or below
the lower detection limit. The charcoal was changed weekly to preclude
breakthrough.

The glass fiber filter was changed daily and gross alpha and beta
activity counted one hour after removal (Figure F-1.2). A composite of
these filters was also analyzed for identification of gamma-emitting
isotopes over a 60,000 second counting period but, because of the low
total volume, these results were less sensitive than gamma analysis of

composites from all the routine perimeter samplers for a given weekly
period.
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An argon-filled high pressure ion chamber with an LCD readout and chart
recorder was set up at 1 metre from the ground surface in the same
vicinity as the special air sampler. The exposure rate was recorded in
micro-roentgen per hour, with a relatively flat gamma energy response
from 0.1 to 8 Mev. These data were plotted in correlation with rainfall

events recorded by an on-site rain gauge (Figures F-1.3 and F-1.4).

The routine air particulate samples collected weekly were processed
normally for gross alpha and beta activity, then composited by week for
gamma counting., The meven fiiters included all perimeter and background
air sampling stations in operation at that time. Each station draws air
through a type AE 47 mm diameter glass fiber filter at 40 SLPM, with four
sampler heads placed at 1.7 m and 3 sampler heads at 4 m above the
ground. (Normal procedure includes a quarterly gamma scan and Sr-90
analysis on the 13 filters from each station.) Compositing the seven
weekly filters provided a large volume (2,800 m3) sample for increased

analytical sensitivity.

Fallout pots which collect deposition (both wet and dry) normally are
changed on the first of the month, but were collected one day early
(April 30, 1986), and then collected again in two weeks. Any water
present was analyzed for tritium, collected separately, then the pot was
washed down with distilled water, which was added to the rain water
sample, and analyses for gross alpha and beta activity were performed on

the evaporated sample.

In addition to the routine collection of particulate samples, the main
plant intake air was being =ampled weekly as part of another on-site
study. The intake is approximately 15 m above the ground, and the
sampler flow rate was 70 SLPM. The particulate filter media is the same

as for the previously described air particulate samplers (Table F-1.1).

A recently initiated tritium-in-air sampling program also provided
indication of tritium as HTO in ambient moisture at cone perimeter point

and one remote location (Table F-1.3).
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Collection of gamma exposure rate and charcoal media samples startec on
Tueaday April 29, 1986, the same day of the week that routine site air
filter media were changed. Using the presence of I-131 on charcoal as a:
indicater, the first effects of the Chernobyl incident were detected on
May 10, 1986. The gross activity on the relatively low volume daily air
samples, however, was not sufficiently elevated to be detected above

natyral airborne particulate background following a one hour decay.

Gamma exposure measured by the HPIC followed the expected pattern, with
upward variations during rainfall events. No correlation was seen with
the appearance of I-131 or other fission products on filter media, since
similar variations were noted before and after the I-131 first was
detected. The overall rate did not rise to any statistically measurable
level above the normal background gamma dose rate due to the Chernobyl
fallout, notwithstanding the distinct presence of unusual isotopes in

many routine samples.

A composite of the air fllters located upstream of the charcoal cartridg
for over 15 days including May 10 was gamma counted. The gamma emitting
isotopes which are normally found in particulate air zamples near the
Project do not include any fission products, but are limited to naturall
occurring gamma emitters such as Be-7, Pb-210, and Bi-214., Fission
products positively identified in this composite included Cs-137 and I-
131, but a composite of filters from the routine perimeter samplers whic
represented a higher volume provided a more accurate measurement of

envircnmental contamination from Chernobyl (Table F-1.2).

A composite of the seven perimeter air filters removed on May 13 was
counted immediately after the routine weekly change. Presence of the
fission products found in the special filters was confirmed by this off-

site sample of a larger volume.

Neither the gros=s activity nor the gamma scan of rainwater collected fro
the four fallout pots on May 12, 1986, indicated any detectable increasse
in activity or specific fission products for the two week period

preceding and including initial detection of I-131.
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Due to the recent initiation of thia type of collection, tritium activity
in air could not be compared with historical data, but did not indicate a
concentration above what would normally be expected, based on previous

short-term tritium measurements.

2.0 Cattaraugus Creek Gamma Survey

During the summer and fall of 1984, a comprehensive aerial survey of the

Western New York Nuclear Service Center (WNYNSC) including the West
Valley Demonstration Project site was performed by EG&G under DOE
sponsorship. Measurements utilized not only state-of-the-art gamma
radiation instruments but also high resoclution photography and multi-
spectral scanning techniqugs. The final report is in preparation by EG&G
and careful attention is being given to comparisons with previously

acquired data from the same area.

In the course of previous reprocessing plant operation and the period of
shut down maintenance operations which followed, low levels of treated
radicactive liquids were discharged to the local stream within permitted
concentrations., The amount of radioactivity released since the DOE
Project commenced has heen somewhat reduced due to a conscious effort to
bring all discharges as low as reasonably achievable. Sediment analyses
have shown, however, that the residual effects of the last 20 years are
measurable above natural background in the drainage downstream of the
site.

In 1969, a team of EG&G scientists sponsored by the U. S. Govermment

performed an aerial measurement of gamma radiation at the WNYNSC. At

that time it was noted, as expected, that residual radioisotopes were
detectable along the stream (Franks Creek) from the plant site to
Buttermilk Creek and down to Cattaraugus Creek. A resurvey of the =ame
area in 1979 showed a reduction in the overall amount of detectable
radioactivity, and using computerized processing, cesium-137 was
specifically identified in several areas as the major man-made gamma-

emitting isotope present.
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The present envircnmental monitoring program for the West Valley
Demonstration Project includes measurement of water, air, soil, direct
radiation, and edible plant and animal tissue. Cattaraugus Creek water,
fish, and sediments are sampled throughout the year, and results are
examined for evidence of radionuclide concentration above background
levels. Although there are traces of certain isotopes in some media,
such as fish taken upstream of the Springville power dam in Cattaraugus
Creek, these levels have trended slightly'dohnward over the last five
years since the Project has been collecting these data (Figure C-3.2).

Although at no time has there been indication of any radiocactivity levels

which might adversely affect animals or humans, there still remained the

need to quantify the existing levels as accurately as possible. In order
to provide a baseline for "before and after" comparisons, it was
necessary to establish the concentrations of radionuclides such as
cesium~137 which now exist not only near the Project, but in surrounding

areas including Cattaraugus Creek.

specialists, coordinated by the U.S. Department of Energy and WVNS
Environmental Monitoring personnel, included not only the previously
measured site areas, but also the Cattaraugus Creek stream bed from
upstream of the Buttermilk Creek confluence to Lake Erie. The aerial

survey results verified that no major concentrations of radioactive

contaminants exist in Cattaraugus Creek, but because of the difficulties

in flying close to the stream in the Zoar Valley, and interference from
natural radiation from exposed rock formations, an accurate measurement
of near-background radiocactivity concentrations from man-made
radionuclides was not possible using the standard aerial survey data
reduction techniques, A sediment sampling program and suitable equipment
for measurement of stream sediments both in the field and the laboratory
already existed at the West Valley Demonatration Project, and a special
survey program was launched in 1986 to verify the findings of the aerial

survey by "ground truthing".
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Three measurement technigues were used for the ground truthing survéy.
First was the continuous gamma radiation measurement of the Cattaraugus
Creek stream bed from the Rt. 240 bridge to the mouth of the creek at
Lake Erie (Figure 2.4)., This was done using a digital gamma rate meter
with a remote sodium iodide gamma scintillation probe suspended eight
feet from the side of the transport craft. The second method utilized a
portable multi-channel analyzer and a large (4 x 5 inch) sodium iodide
crystal to identify not only man-made and fission product radicnuclides
such as cesium~137, but also naturally~-occurring isotopes such as
potassium-40. in 3itu measurement with the multi-channel analyzer of
areas of a sandbar, for example, which indicated a higher than average
gamma radiation rate determined the specific isotopes responsible for the
increase, Last, but most important, was laboratory analysis of samples
of sediment collected from specific points along the creek (See Filgures
F-2.1 through F-2.3 for sample locations and Table F~2.1 for the
radiological data). Accurate determination of a number of samples along
with corresponding in situ readings is the basis for interpretation of
the continuous stream bed gamma ratemeter log as well as the aerial
survey data. This information tied all the data together such that an
evaluation of the entire creek bed could be made based on these accurate

reference measurenents.

To perform the survey, a plan was devised and teated which provided
consistent data in as safe and efficient a manner as practicablé.
Coordination with the Seneca Nation of Indians (SNI), through whose land
Cattaraugus Creek flows for about 18 miles, was achieved by several
meetings, and retaining an experienced SNI boatman to man the oars and
handle logistics of white water boating, The "working platform" was a
three-man flat-bottomed aluminum rowboat crewed by two persons. The
oarsman directed the boat near the shore having the widest bank to allow
the detector to "see" the deposited sediment. His responsibility also
included water safety, prelaunch checks of instruments and aupport
materials, and in situ instrument setup. The instrument technician, an

environmental monitoring group person familiar with the equipment,
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recorded the readings and stream position, determined in sitftu measurement
pointa and soil sample locations, and was responsible for all
measurements, map location references, and communications. He also was
the designated driver for vehicles used to transport personnel and
equipment. A typical survey segment covered three to five stream miles
and was completed in five hours of survey time, not including the
launching, takeout, and travel time to and from the site Environmental

Laboratory.

Prelaunch checkout at the Project Environmental Lab included instrument
operational checks, supplies for sample collection, communications and
safety equipment check, and vehicle reaéiness.r The boat crew plus a
support c¢rew traveled to the launch site in two vehicles and launched the
boat. The carsman remained with the equipment while both vehicles
traveled to the take-out location. The beat trailer and one vehicle were
secured at that location downstream, and the remaining crew member and
support personnel returned to the launch site to start the swvey trip
segment. When the crew reached the take-ocut point, the boat and
equipment were portaged to the vehicle, and the crew returned to the
Project site, Sediment samples collected that day were logged in for
processing, and the equipment and data sheets prepared for the next

trip. Depending on the location and persconnel available, a midday radioc
communications check was used to relay crew progress to the site

laboratory.

Several areas were identified from the aerial survey as requiring
additional ground-level survey. These areas, mostly at or near the
Springville dam, were re-aurveyed although they had also been on the
routine sediment sample collection schedule for several years. The
remainder of the areas which indicated higher than background levels of
gross gamma or Cs-137 radiation were associated with major stream bends
where a silt and sand deposit existed, or with high side banks of 50 to

70 metres above the water.
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The survey was performed during the month of October 1986, and required
almost 90 man-days of effort to plan, test, execute, and prepare a report
of findings. Results of thiswmajor ground truthing effort on Cattaraugus
Creek were consistent with the preliminary data obtained from the aerial

survey.

A plot of the continuocus gamma count, which was recorded every 5 to 10
minutes of survey time and more frequently near sand bars, reflects the
general shape of the gross gamma count plot recorded by the aerial survey
team (Figures F-2.4 and F-2.5). It was noted, however, that since the
gamma detection window was set for the 662 keV cesium-137 peak, a
proportionally higher countrate was received when a larger percentage of
the gross gamma exposure rate was due to Cs-137 than natural gamma
emitters., The exception to this was in gorge areas with exposed shale
sides and shale rock bottom, where very little gravel or sand was
evident. In these cases the count rate was proportionally higher than
would be expected compared to the aerial survey gross gamma counts,
probably due to the radical change in geometry from above the gorge in an
aircraft to inside the winding gorge with four sides presenting a natural

radiocactive source (e.g, Figure F-2,U, sheet 2 of 3, section 31-38).

The in situ gamma spectral measurements were not of sufficient resolution
to detect any but the highest concentrations of Cs~137. The only
detectable in situ Cs-137 was about 4 picocuries per gram (148 Bg/kg) in
fine sediment (less than 35 mesh), The soil samples analyzed in the
laboratory by gamma counting with a high purity, high efficiency
germanium detector showed measurable cesium-137 in all the downstream
fine sediments., The concentrations of Cs-137 downstream of the
Springville dam to Lake Erie ranged from 0.74 to 0.13 pCi/g (27 to 5
Bq/kg). Several background sediment samples from feeder streams along
Cattaraugus Creek contained 0.03 to 0.01 pCi/g (1.1 to 0.4 Ba/kg), a

factor of 10 lower than the downstream sediments in Cattaraugus Creek.
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Although there ig positive identification of Cs-137 in Cattaraugus Creek,
these preliminary survey data, together with analyses of fish in the
creek downstream of the Project effluents, indicate that the
radicactivity present could not cause exposure to any member of the
general public which approached current Federal guidelines. It was noted
that, as expected, no areas of concentrated radicactivity were found, and
that the Cs-137 was associated with the fine sediments such as silt and
clay. These data will be used and augmented with other information in

any future assessments of radionuclides in the Cattaraugus Creek,
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TABLE F=1.1

LONG-LIVED GROSS BETA ACTIVITY IN AIR (uCi/ml)*

Location Collection Date
of Sampler 4/29 to 5/6 5/6 to 5/13 5/13 to 5/20
1.5 Km NW of 1.8 £ 0.4 E-14 2.5 £ 0.1 E~13 9.5 £ 0.7 E-14
facility

29 Km S of 1.6 £ 0.3 E~14 2.5 = 0.1 E-13 9.8 £+ 0.7 E-14
facility
Main facility 4,3 £ 0.3 E~14 2.8 £ 0.1 E-13 1.0 £ 0.1 E-13
intake air

%1985 Gross beta activity averaged 2E-14 uCi/ml

T YT PR R E YL R YL R YRS EL LR EEEEETRELESELELEESERSSE SRS

TABLE F-1.2
GAMMA-EMITTING ISQTOPES IDENTIFIED IN AIR PARTICULATE FILTER COMPOSITES
(uCi/ml)»*

Collection Date: 4/29 to 5/6 5/6 to 5/13 5/13 to 5/20
Sample Volume: 2.6 E+09 ml 2.6 E+09 ml 2.5 E+09 ml
Isotore
Be-T7 2.0 E-13 1.6 E-13 1.1 E-13
Ru-103 <1.4 E-15 2.8 E-14 | 2.3 E-14
I-131 <1.3 E-15 ' 1.8 E-13 1.5 E-14
Cs~-134 <1.3 E-15 6.5 E-14 2.6 E~14
Cs=136 <1.9 E~15 1.6 E~14 2.8 E-15
Cs-137 <1.6 E-15 1.6 E~13 6.2 E-14
La=-140 <2.2 E-15 1.9 E-13 8.9 E-14

** Estimated systematic plus random uncertainty (s #50% (at 2&) for positive
indications. A "<" {ndicates the minimum detectable concentration value,
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Location
of Sampler

1.5 Km NW of
facility

29 Km S of
facility

TABLE F-1.3

TRITIUM AS HTO IN AIR (uCi/ml)*

Collection Date

3721 to 8729 §/29 to 5/6 5/6 to 5/13 5/13 to 5/20
<5.1 E=13 1.0 E-12 <6.1 E=13 <9.5 E-13
<6.1 E=13 9.0 E-13 1.3 E=12 <1.0 E-12

* Estimated systematic plus random uncertainty is +60% (at 2 ¢) for positive

indications,
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TABLE F-2.1

CATTARAUGUS CREEF SURVEY - 198%
LCEATION , LOCATIOK
NUMBEFR LOCATION SAMPLE Cs-137 K-40 PH-214 Bi-214 EXPOSURE RATE
(FIG F-2.1) COCE DATE € e UCi/g Dry Sediment-—-——————====—w=————— > tuR/hr)
A - BACKGROUND CREEK SEDIMENT
1 SFBCSED 12MAYBs  &.32 + 2.9 E~08 1.24 + 0.1 E-O05  4.91 * 0.5 £-07 S5.57 + 0.6 E~07
1 SFBCSED 16DECBS 3.33 %+ 2.9 E-08 9.58 + 0.4 E-06 4.71 + 0.5 €-07 S.20 + 0.4 E~-O7
2 SFBISED 12MAYBS  S5.89 + 3.5 E-08 1.10 ¥ 0.1 E-05  4.25 + 0.4 E-07 S.11 *+ 0.7 E-07
2 SFBISED 14DECB&S  <3.21 E-08 9,57 + 0.5 E-06 4.27 + 0.5 E-07 S5.07 * 0.6 E~07
3 SFSPONRS.CR 4NOVB6 ¢3.21t E-08 1.24 v+ 0.1 E-05 3.84 + 0.5 E-07 4.5%9 + 0.6 E-07 10
3 SFSBRANCHCC 4NOVB& <3.21 E-0B  1.12 + 0.1 E-05 3.1& + 0.5 £-07 3.55 + 0.5 E-07 12
5 SFCLEAR.CR  4NOVB8S& .68 + 3.3 E-08 1.21 + 0.1 E~05 4.04 *+ 0.5 E-07 4.85 * 0.6 E-O7 - 9
B - CATTARAUGUS CREEK SEDIMENT - DOWNSTREAM OF WVDP
& SFOSN-SCC  13AUGBS  3.95 + 0.1 E-06  1.11 + 0.1 E-05 3.24 + 0.6 E-07 4.10 + 0.4 E-07 14
7 SFCCSED 12MAYBS  7.56 + 0.3 E-06 1.03 + 0.2 E-0S5  4.BS + 2.8 E~07 7.77 + 2.2 E-0Q7
7 SFCLSED 12DECBS 1.97 + 0.1 €-06 B.70 + 0.5 E-06 A4.44 + 0.6 E-07 S.BO + 0.6 E~07
8 SFSDSED 30JUNBS  1.06 ¢ 0.2 E-046 1.18 + 0.2 E-0S 4.88 + 1.9 E-07 5.34 + 2.1 E-07
8 SFSDSED 16DECBS 4.846 + 0.4 E-07 9.88 + 0.5 E-06 4.35 + 0.5 £~07 5,02 + 0.6 E-07
9 SF14N-SCC  70CT86 7.42 + 0.4 E-07 9.98 + 0.5 E-06 3.58 + 0.5 E-07 4.06 + 0.& E~O7 12
10 SF1&6N-NCC  70CTBG 4.74 + 0.4 E-07 1.08 ¥ 0.1 E-05 2.85 + 0.5 E-07 3.51 + 0.5 €-07 10
11 SF22.SN-SCC 100CTBS  3.31 + 0.4 £-07  1.08 + 0.1 £E-05  3.05 + 0.5 E~07  3.13 + 0.5 E~07 1t
12 SF2185-NCC 100CT78s 3.87 « 0.4 E-Q7 1,15 + G.1 E-Q3 3.97 + 0.5 E-Q7 5.39 * 0.6 E-Q7 13
13 SF3IN-GCC  200CTBA  3.41 + 0.4 E-O7  9.24 + 0.5 E-06 3.07 + 0.5 E-07 4.12 + 0.& E-07 12
14 SF305-NCC  200CTB& 2.84 + 0.4 E-07 1.08 + 0.1 E-05 3.56 + 0.5 E-07 4.22 + 0.6 E-07 15
15 S§F31.55-SCC 200CTB& 2.58 + 0.3 E~07  1.06 + 0.1 £€-0S  3.48 + 0.5 E-07 3.76 + 0.6 E-07 14
16, SF33S-NCC  200CTB& 2,49 + 0.4 E-07 1.31 + 0.1 E-05  4.49 + 0.5 E-07 4.78 + 0.& E-07 19
17 SF355-5CC  210CTBS 1.39 ¥ 0.3 E-07 1.03 + 0.1 E-05  3.98 + 0.5 E-07 4.57 + 0.& E-07 17
18 SF3I7S-NCC 210CTB6 1.465 + 0.3 £-07 1,01 + 0.1 E-05  3.35 + 0.5 E~07 3.B&6 + 0.5 E-07 12
19 SF42N-ROCK  ANDVBS <3.21 E-08 1.42 : 0.1 E-05 5.84 + 0.6 E-07 7.05 + 0.4 E-0O7 19
10 SF4SN-NCC  220CTB& 2.19 + 0.4 E-07 1.12 + O.1 E-05 3.42 + 0.5 E~07 4.34 + 0.4 E-07 11
21 SF47N-SCC  220CTB6  3.15 + 0.4 E-07 1.18 + O.1 E-05 5.45 + 0.5 E-07 S5.5& * O.s E 97 9
22 SFSIN-SCC 2200786  1.S51 + 0.3 E-07 1.01 + 0.1 E-05 3.06 + 0.5 E-07 3.29 + 0.5 £-07 14
23 SFS2N-NCC 240CTB& 1.43 + 0.3 £-07  1.10 + 0.1 E-05  3.27 + 0.5 E~07 3.99 + 0.4 E-O7 13
24 SFS9S-NCC  240CTBS 1.34 + 0.3 £-07  1.08 + 0.1 E-05  3.90 + 0.5 E-07 4.56 + 0.5 E-0O7 &
25 SFSBN-SCC  270CTB&  6.09 + 0.4 £-07  1.22 + 0.1 E-05  4.48 + 0.5 E-07 5.86 *+ 0.6 E-07 11
26 SF&IN-NCC  310CT8& 3.42 + 0.4 E-07  1.13 + 0.1 E-05  5.07 + 0.5 E-O07  &.13 + 0.4 E-0O7 9
27 SF&IN-MCC 310CTBS 1.41 + 0.4 £-07 1.18 + 0.1 E-05 3.84 + 0.3 E~07  4.45 + 0.& E-0O7
28 SFCCB.W.END 310CT86 1.88 + 0.3 £-07  1.14 + 0.1 E-05 3.58 + 0.5 E-07  3.79 + 0.4 E-O7
29 SFoN-BCH  310CTB6  1.S8 + 0.3 E~07  1.09 ¢+ O.1 E-05  2.07 + 0.5 E-07 2.8B7 s+ 0.5 E-07 &

L.ocation Code Key: Codes ending in SED refer o routine sampling locations (See Appendix A-1);
SFPONRS.CR = Spooners Creek; SFSBRANCHCC = Socuwth Branch Cattaraugus Lreek; S5FCLEAR.CH = Clear Creek
SF355-8CL: 355 = Scuth Bank Survey map location iSee Fig F-2.3); SLC South Bank sampie

SFA4S5N~NCLC: 45N = North Bank Survey map location (See Fig F-2.2); NCC North Bank sample
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