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Greetings: 

Department of Energy 
Idaho Operations Office 

West Valley Project Office 
P.O. Box 191 

West Valley, NY 14171 

This report, prepared by the U.S. Department of Energy (DOE) West Valley Demonstration 
Project (WVDP) Office, contains a summary of radiological and nonradiological monitoring data 
collected by the Project during the 1992 calendar year. Please note that the monitoring data and 
the results provided in this report include both the premises being used by the DOE to conduct 
the Project and the New York State-licensed Disposal Area (SDA), which is controlled by and is 
the sole responsibility of New York State. 

Collection and analysis of air, surface water, soil, and biological samples ensured detection 
of any possible off-site release of radioactive or hazardous material and provided the basis for 
a comprehensive evaluation of potential impacts. Radionuclide concentrations in biological 
samples were below detectable levels or statistically identical to background concentrations. 
In 1992 the Project again did not exceed or even approach any regulatory limit on effluent 
radioactivity or radiation dose. Calculated doses to the maximally exposed off-site individual 
from air- and waterborne releases were 0.05% of the DOE limit. 

Nonradiological plant effluents are controlled and permitted by the New York State Depart
ment of Environmental Conservation (NYSDEC) and the U.S. Environmental Protection 
Agency (EPA). Releases were below regulatory limits, with two minor exceptions occurring in 
treated wastewater discharges permitted under the New York State Pollutant Discharge 
Elimination System (SPDES). 

This 1992 report is the first to contain data from a full calendar year of operation of the new, 
expanded network of groundwater monitoring wells. While these monitoring data do not indicate 
a potential for immediate adverse effects on human health or the environment, evaluation of the 
need to mitigate minor residual contamination indicated by the data is in progress in accordance 
with applicable laws and regulations. 

The quality assurance program required by the Department of Energy through its West Valley 
Project Office includes control of sample collection and laboratory analysis as well as participation 
in crosschecks with other laboratories. Chapter 5 of this report provides a complete description 
of the Project's quality assurance program, which is designed to ensure the validity and accuracy 
of the monitoring data. 

The information contained in this report demonstrates that public health and safety are being 
protected during operation of the WVDP. If you have any questions, please contact the West Valley 
N\\clear Services Company, Inc. (WVNS) Manager of Community Relations, John D. Chamberlain, 
at (716) 942-4610. 

Sincerely, 

'em 
T. J. Rowland, Director 
West Valley Project Office 



Preface 

Environmental monitoring at the West Valley Demonstration Project (WVDP) is con
ducted by the West Valley Nuclear Services Company, Inc. (WVNS), under contract to 
the U.S. Department of Energy (DOE). The data collected provide an historical record 
of radionuclide and radiation levels from natural and manmade sources in the survey 
area. The data also document the quality of the groundwater on and around the site 
and the quality of the air and water discharged by the Project. 

This report represents a single, comprehensive source of off-site and on-site environmental 
monitoring data collected during 1992 by WVNS environmental monitoring personnel. The 
data are found in the appendices following this report. Appendix A is a summary of the site 
environmental monitoring schedule. Appendix B lists the environmental permits and 
regulations pertaining to the West Valley Demonstration Project. Appendices C through E 
contain summaries of data obtained during 1992 and are intended for those interested in 
more detail than is provided in the main body of the report. 

Requests for additional copies of the 1992 Site Environmental Report and questions 
regarding the report should be referred to the WVDP Community Relations Department, 
P.O. Box 191, Rock Springs Road, West Valley, New York 14171 (716-942-4610). 
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EXECUTIVE 

SUMMARY 

T he West Valley Demonstration_ Proje~t 
(WVDP) conducts a comprehensive envi

ronmental monitoring program that fulfills U.S. 
Department of Energy (DOE) Orders and direc
tives and the regulatory requirements of the United 
States Environmental Protection Agency (EPA) 
and the New York State Department of Environ
mental Conservation (NYSDEC). The results of 
this program show that public health, safety, and 
the environment are being protected with respect 
to activities at the site and the waste materials 
stored there. 

This annual report, published to meet the require
ments of DOE Orders 5400.1 and 5400.5, summa
rizes the environmental monitoring data collected 
during 1992. On-site and off-site radiological and 
nonradiological monitoring in 1992 confirm that 
site activities, with few exceptions, were con
ducted well within state and federal regulatory 
limits. (A description ofregulatory issues is found 
in the Environmental Compliance Summary:Cal
endar Year 1992.) The exceptions noted have re
sulted in no significant effects upon public health 
or the environment. 

History of the West Valley 
Demonstration Project 

I n the early 19_50s interest in promoti~g peaceful 
uses of atomic energy led to the passage of an 

amendment to the Atomic Energy Act under which 
the Atomic Energy Commission encouraged com
mercialization of nuclear fuel reprocessing as a 
way of developing a civilian nuclear industry. The 
Atomic Energy Commission made its technology 
available to private industry and invited proposals 
for the design, construction, and operation of re
processing plants. 

In 196 I the New York Office of Atomic Develop
ment acquired 3,345 acres near West Valley, New 
York and established the Western New York Nu
clear Service Center (WNYNSC). The Davison 
Chemical Co., co-licensed with the New York 
State Atomic Research and Development Author
ity, which later became the New York State En
ergy Research and Development Authority 
(NYSERDA), formed Nuclear Fuel Services, Inc. 
(NFS) to construct and operate a nuclear fuel re
processing plant. NFS leased the Western New 
York Nuclear Service Center and in 1966 began 
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operations to recycle fuel from both commercial 
and federally owned reactors. 

In 1972, while the plant was closed for modifica
tions and expansion, more rigorous federal and 
state safety regulations were imposed. Most of the 
changes were concerned with the disposal of high
level radioactive liquid waste and with preventing 
earthquake damage to the facilities. Compliance 
with the new regulations was deemed not eco
nomically feasible, and in 1976 NFS notified 
NYSERDA that it would not continue in the fuel 
reprocessing business. 

Following this decision, the reprocessing phmt 
was shut down. Under the original agreement 
between NFS and New York State, the state was 
ultimately responsible for both the radioactive 
wastes and the facility. Numerous studies foJ .. 
lowed the closing, leading eventually to the pas
sage of Public Law 96--368, which authorized the 
Department of Energy to demonstrate a method 
for solidifying the 2.5 million liters (660,000 
gal) of liquid high-level waste that remained at 
the West Valley site. The technologies devel-
oped at West Valley would be used at other 
facilities throughout the United States. West 
Valley Nuclear Services Co., Inc. (WVNS), a 
subsidiary of Westinghouse Electric Corpora-
tion, was chosen by the Department of Energy to 
be the management and operations contractor for 
the West Valley Demonstration Project. 

The purpose of the West Valley Demonstration 
Project is to solidify the high--level radioactive 
waste left at the site from the original nuclear fuel 
reprocessing activities, develop suitable contain
ers for holding and transporting the solidified 
waste, arrange transport of the solidified waste to 
a federal repository, dispose of any Project low
level and transuranic waste resulting from the 
solidification of high-level waste, and decontami
nate and decommission the Project facilities. 

XXX 

The majority of the high-level waste was contained 
in underground storage tanks and had settled into 
two layers - a liquid supernatant and a precipitate 
sludge. West Valley Nuclear Services, as prime 
contractor to DOE, secured environmental ap
proval and constructed various subsystems that 
made possible the successful start-up in May 1988 
of the integrated radwaste treatment system 
(IRTS). The system stripped radioactivity from the 
liquid supernatant, allowing the major portion of 
the liquid to be treated as low-level waste. Treat
ment of the supernatant: liquid from the high-level 
waste tanks through the IRTS was completed in 
1990. By the start of 1992, the resulting low-level 
treated liquid waste had been solidified in 10,393 
drums of a special cement mixture and stored on-site 
in an engineered aboveground vault.. 

The next step in the process, washing the remain-
ing sludge with water to remove soluble con
stituents, began in late 1991 and has continued 
through 1992. (See Chapter 1, Environmental 
Monitoring Program Information for a more de
tailed description.) The final step will be vitrifi
cation of the remaining high--level waste residues. 

Compliance 

he West Valley Demonstration Project oper
ates within the radiological guidelines of De

partment of Energy Orders for protection of 
human health, safety, and the environment. Limits 
on radioactivity concentrations and exposures to 
radiation arc specified in the DOE Orders. The 
Project did not exceed or approach any ofthc limits 
on radioactivity or radiation doses in 1992, includ
ing the emission standards promulgated by the 
EPA and incorporated in DOE Orders. 

Nonradiological plant effluents are regulated by the 
New York State Department of Environmental 
Conservation (NYSDEC) and the EPA. New York 
State inspects nonradiological air emission points 
periodically even though nonradiological air 



effluent monitoring is not currently required be
cause discharges resulting from site activities arc 
very limited. Surface effluent water quality, regu
lated by NYSDEC, is tested for pH, biochemical 
oxygen demand, and other chemical constituents 
under a State Pollutant Discharge Elimination 
System (SPDES) permit, which identifies dis
charge water quality limits. 

There were two SPDES permit exceedanccs in 
1992. The first occurred when a mixture of natural 
clay and polymer (a filtration material) drained to 
a sump during a water treatment equipment repair, 
and for approximately ten minutes the settleable 
solids permitted concentration at outfall WNSP007 
was exceeded. On the second occasion, the concen
tration of total . iron in water exceeded permitted 
levels. This deviation resulted from flow-weight
ing fommlas in the site's SPDES permit that did 
not adequately compensate for variations in the 
high natural iron present in the Prqject' s raw intake 
water. Appropriate actions were taken in each case 
to notify NYSDEC in accordance with permit 
requirements. These deviations resulted in no sig
nificant effect on the environment. Evaluations of 
alternative methods of mitigation continued in or
der to determine the best way to prevent recurrence. 
There were no excursions attributable to the sew
age treatment plant in 1992. (See the Environ
mental Compliance Summary: Calendar Year 
1992 for a more detailed description.) 

Effects of Project activities upon site ground
waters are regulated by NYSDEC and the EPA. 
Groundwater sampling and analyses confirm that 
on-site groundwater quality has been and contin
ues to be affected both radiologically and nonra
diologically by past facility operations. Well 
sampling in 1992 added to the understanding of 
these effects. Although definite radiological and 
nonradiologi cal effects upon localized, on-site, 
groundwaters can be seen, these do not affect 
public health or the off-site environment. 

xxxi 

Effluent and Environmental Monitoring Program 

Effluent and Environmental 
Monitoring Program 

he 1992 environmental monitoring program 
provided radiological and nonradiological 

measurements of site effluent discharges and of 
related on-site and off-site samples. Air and sur
face water samples were collected to monitor these 
two major pathways by which radioactive material 
could migrate off-site. 

Analysis of animal, soil, and vegetation samples 
from the facility environs also provided data from 
which the risk of exposure to radioactivity through 
ingestion pathways could be determined. Control 
(background) samples were taken to compare with 
on- or near-site samples. 

Air Pathway Monitoring 

Airborne particulate radioactivity was sampled 
continuously at five WNYNSC perimeter loca
tions and four remote locations during l 992. A 
sixth perimeter air sampler was brought on line in 
December I 992. (See Chapter 2, Environmental 
Monitoring.) Sample filters were collected weekly 
and analyzed for gross alpha and gross beta radio-
activitv. Airborne gross activity around the site 
bound~ry was, in all cases, indistinguishable from 
background concentrations measured at the re
mote locations. 

The specific alpha, beta, and gamma isotopes 
measured in the ventilation exhausts were well 
below the Department of Energy limits. (See Ap
pendix B.) Direct monitoring of airborne effluents 
at the main plant stack and other permitted release 
points showed all discharges to be well below 
DOE and EPA effluent limitations. 

Surface Water Pathway Monitoring 

Automatic samplers collected surface water at six 
locations along site drainage channels. Samples 



Executive Summary 

were analyzed for gross alpha, gross beta, and 
gamma activity, and for tritium and strontium-90. 
Analyses for carbon-14, iodine-129, uranium and 
plutonium isotopes, and americium-241 are also 
program requirements at :;everal collection points. 

As a result of past site activities and continuing 
releases of treated liquids, gross radioactivity con
centrations remained slightly higher in Buttermilk 
Creek below the West Valley Project site than at 
the upstream background sample point. However, 
yearly average concentrations in water below the 
Project site in Cattaraugus Creek during 1992 were 
indistinguishable from background concentrations 
measured in Buttermilk Creek upstream of the 
Project facilities. All Cattaraugus Creek concentra
tions observed were well below regulatory limits. 
Concentrations of cesium-137 and other gamma 
emitters, strontium-90 and other beta emitters, ura
nium and plutonium isotopes, and tritium were 
below DOE guidelines at all sampling locations, 
including Frank's Creek downstream of the Project 
at the inner site security fence more than three miles 
upstream of Cattaraugus Creek. 

The low-level liquid waste treatment facility 
(LL WTF) contributes most of the activity released 
from the site in liquid discharges. The 1992 annual 
average liquid effluent concentrations of radionu
clides were below DOE release guidelines at the 
point of discharge. 

Food Pathway Monitoring 

Radioactivity that could pass through the food 
chain was measured by sampling milk, beef, hay, 
corn, apples, beans, fish, and venison. Results 
were compared to data from 1987 through 1991 
and were found to be at similar radioactivity levels. 
The absence of detectable differences between 
near-site and background food samples corrobo
rated the low doses calculated from the measured 
concentrations in site effluents. 

Direct Environmental Radiation 
Monitoring 

Direct environmental radiation was measured con
tinuously during each quarter in 1992 using ther
moluminescent dosimeters (TLDs) at forty-one 
points distributed around the WNYNSC perimeter, 
along the site access road, at points around the 
Project site, and at various background locations. 
No significant differences were noted among expo
sure rates measured at background stations and the 
WNYNSC perimeter locations. Some TLD data 
were also collected within the restricted area bound
ary to monitor the exposure from nearby radioactive 
waste handling and storage facilities. 

Nonradiologkal Monitoring 

Nonradiological discharges from the site are regu
lated by NYSDEC; however, no special monitor
ing and reporting of nonradiological airborne 
effluents is required. 

Nonradiological liquid discharges are monitored in 
accordance with the requirements of the State Pol
lutant Discharge Elimination System permits. Liq
uid is discharged at permitted outfalls to surface 
waters. Project effluents are monitored for bio
chemical oxygen demand (BOD), suspended solids, 
ammonia, iron, pH, oil and grease, and other water 
quality indicators. Although there was one iron and 
one solids excursion in 1992, monitoring indicated 
that nonradiological liquid discharges had no ob
served effect on the off-site environment. 

Groundwater Monitoring 

The WVDP is directly underlain by layers of 
glacial sand, clay and rock, and/or by layers 

of deposited lake and stream materials. The under
lying bedrock is primarily Devonian shales and 
sandstones. As the material deposited across the 
site is not uniformly distributed, groundwater flow 
and seepage rates are uneven. 
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The 1992 monitoring well network included both 
on-site wells for surveillance of solid waste man
agement units and off-site wells to monitor drink
ing water. The 1992 on-site groundwater monitoring 
network included 104 active wells and three points 
where groundwater emerges from the surface. 
Two of the wells were added to the network in the 
latter half of 1992. (See Fig. 3-3 in Chapter 3, 
Groundwater Monitoring.) 

The wells provided upgradient and downgradient 
monitoring of the low-level liquid waste treatment 
facility (LLWTF) lagoons, the high-level waste 
tank complex, the Nuclear Regulatory Commis
sion (NRC)-licensed disposal area (NDA), and 
other solid waste management units. Wells in the 
groundwater monitoring network were each sam
pled eight times during 1992. The range of analy
ses performed was determined by technical 
regulatory guidelines and site-specific charac
terization needs. 

Monitoring well data is grouped by geologic 
unit. Data from groundwater monitoring of the 
sand and gravel unit around the LL WTF lagoons 
indicate that radionuclides from past plant op
erations have affected groundwater quality: 
Compared to background, both tritium and gross 
beta concentrations are elevated in groundwater 
surrounding the lagoon system. However, the 
level of tritium contamination has declined 
steadily since 1982, as indicated by measure
ments at the french drain outfall WNSP008. 
Gross beta activity, which previously had in
creased, leveled off or declined in 1992 at the 
sand and gravel LL WTF monitoring points 
WNSP008, WNW8605, and WNW8603. Gross 
beta increased in sand and gravel monitoring 
well WNW8604 in 1992. 

Data from monitoring wells around the high-level 
waste tanks do not suggest any effect of the stored 
high-level radioactive waste on the groundwater. 
However, significant radiological differences be
tween upgradient and downgradient wells do indi-

Groundwater Monitoring 

cate that previous site act1v1t1es have affected 
groundwater in this area. Most notable are elevated 
levels of gross beta and tritium in sand and gravel 
wells WNW0408, WNW0501, and WNW0502, 
downgradient of the main process plant facilities. 

Other measured parameters such as pH and conduc
tivity have shown significant differences between 
upgradient and downgradient geologic unit locations. 
Downgradient sand and gravel well WNW0103 
demonstrated a high sodium and hydroxide ion level 
in 1992 samples. This well is located in the vicinity 
of a spill of sodium hydroxide solution that occurred 
because of a transfer pipe failure in 1984. Down
gradient till-sand well WNW0202 also shows an 
elevated pH. This higher pH is of unknown origin. 

Greater-than-detectable concentrations of 1, 1-di
chloroethane at wells WNW8609 and WNW86 l 2 
continued to be found in 1992. At the WNGSEEP 
location 1, 1, I-trichloroethane remained detect
able but at lower levels than in 1990 and 1991. 
Dichlorodifluoromethane was detected at wells 
WNW8612 and WNW0803 during the latter half 
of 1992. 

Groundwater monitoring around the NRC-li
censed disposal area (NDA) indicates no discern
ible effects on the deeper unweathered Lavery till 
deposits in the area, as indicated primarily by 
measurements for tritium. However, one shallow 
well (well WNWl 107 A in the weathered Lavery 
till) in the vicinity of the New York State-licensed 
disposal area (SDA), for which NYSERDA is 
responsible, has shown elevated tritium levels 
slightly above the New York State groundwater 
quality standard. Although other SDA and NDA 
wells in the shallow geologic units have shown 
detectable tritium, elevated tritium has not been 
observed in the monitoring wells in the deeper 
lacustrine unit. 

Ongoing environmental characterization and fa
cility investigations are being used to assess the 
groundwater in greater detail. 
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A control and remediation effort within the NDA 
included installation of a gravel-backfilled inter
ceptor trench downgradient of known kerosene
contaminated soils. No solvent or other 
contaminants were found in the water collected 
from this interceptor trench in 1992. 

In addition to the on--site monitoring, the potential 
effect of Project activities on near-site groundwa
ter is monitored by annual sampling of designated 
private drinking water wells. Monitoring of these 
wells continues to demonstrate that the site has had 
no effect on residential drinking water supplies in 
the vicinity. 

Radiological Dose 
Assessment 

otential radiation doses to the public from 
airborne and liquid effluent releases of radio

activity from the site during 1992 were estimated 
using cornputer models. Potential radiation doses 
from ingestion of locally produced foods were also 
calculated and compared to rc:mlts derived l'rorn 
the co1nputer models. 

The EPA-approved computer program C AP88- PC 
was used to calculate hypothetical radiation doses 
from airborne effluents. A conservative total re
lease value for each effluent p()int was used t.o 

prepare the annual National Emission Standards 
for Hazardous Air Pollutants (NESHAPs) emis
sion report lo the EPA 1.}dnt! these values, tile 
highest annual effective dose equiv,ilcnt. (EDE) to 
a m:arby residc11l was estimated to be 2.9 x l cr'1 

,nrem, which is (l.003%, of the 10 rnrcrn EPA 
standard. The collective dose to all persons within 
a :,O .. n1ile radius was estirnated lo be 2.4 x 10·3 

person-rem effective dose equivalent. A rnorc re
alistic: calculation of effluent release values was 
used in this site cmvironmental report (Chapter 4, 
Radiological Dose Assessment), resulting in a 
maximum EDE of 1. l x Hr4 mrcm to a nearby 

resident and a collective dose of 1.6 x Hr3 person
rem to the population. 

Computer modeling was also used to estimate a 
hypothetical maximum annual radiation dose from 
liquid effluents. The highest EDE to an individual 
was estimated to be 4.6 x ICr2 rnrem, which is 
0.05% of the 100 mrem DOE limit. Overall, the 
annual EDE from air and liquid discharges to the 
people within an 80-kilometcr (50-mi) radius of 
the site was calculated to be 1.1 x I 0-2 person-rem. 

Concentrations of radionuclides in locally produced 
foods arc below detectable levels or statistically 
indistinguishable from background concentrations. 

The hypothetical calculated doses presented above 
should be considered in relation to an average dose 
or J(XJ mrern per year to a U.S. resident from 
natural background radiation. The dose assess
ment described in Chapter 4, Radiological Dose 
Assessment, predicts an insignificant effect on the 
pub I ic' s health as a result of radiological releases 
from the WVDP. 

(luality Assurance 

he quality assurance (QA) program oversee
ing environmental monitoring activities in-

eludes the evaluation and control of data generated 
from both on-site and off• site measurements. 
Cotm111::rcial contract laboratories and their inter
nal quality assurance programs are routinely re
viewed by site personnel. In addition, commercial 
laboratories rnust ~.atisfactori.ly perform blind 
analyses of standard or duplicate samples submit
ted by the WVDP Fi'.nvironmental Laboratory. 

WVDP rnonitoring activities are su~ject to quality 
control checks from the time of sample collection 
through sample analysis and data reduction. Each 
analytical test of the samples analyzed in the on--site 
environmental laboratory is reviewed in detail. Spe .. 
cific quality checks include external review of sarn--

_____ ,__,....,......,.,....~l'""N ww ... H,..,.,..,.a■,...1111111,..111111t...,,..,,.., •--•-111111 ___ ......,_d Jlii J.biilllRIIIK!.-~.,.m•......,...,..m, ..... •,..,,..,....,mllillli_..,_.......,.,.....,._.,.....,..,....,...,,..,u1..,*IMIWMm..,,.....,_ 
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piing procedures, accurate calibrations using 
mary standard materials, participation in formal 
laboratory crosscheck programs (for example, with 
the EPA and DOE), and appraisals by independent 
organizations that include the New York State De
partment of Health (NYSDOH), the U.S. Nuclear 
Regulatory Commission (NRC), the Department of 
Energy, and Westinghouse Electric Corporation. 

Environmental sample sharing and co-location of 
measurement points with NYSDOH and the NRC 
continued in 1992, ensuring that selected samples 
and locations were routinely measured by two or 
more independent organizations. 

Participation in crosscheck programs, coupled 
with other internal quality control procedures and 
external laboratory checks, verified the quality of 
data gathered in 1992. General program adequacy 
and specific issues of quality assurance were 
audited by the WVNS quality assurance depart
ment in 1992. Quarterly self-assessments, con
ducted by an independent team of environmental 
monitoring staff, identified areas needing im
provement and tracked the actions taken. 

The major auditing activity in 1992 was a visit by 
a DOE Idaho Operations Office appraisal team in 
November. Overall, the environmental monitoring 
program was found to be satisfactory. (See the 
Environmental Compliance Summary: Calendar 
Year 1992 for a more complete discussion.) 
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INTRO 

The West Valley Demonstration Project 
(WVDP) site is located about 50 kilometers 

(30 mi) south of Buffalo, New York (Fig. 1-1 ). The 
Project occupies about 90 hectares (200 acres) 
within the 1,354-hectare (3,345-acre) Western 
New York Nuclear Service Center (WNYNSC). 
The Project site includes a security-fenced area of 
about 63 hectares (156 acres) that contains the 
plant facilities. 

Activities at the West Valley Demonstration Pro
ject are directed toward treatment, solidification, 
and transport of the high-level waste, leading to
ward decontaminating and decommissioning the 
West Valley Demonstration Project and the facili
ties. This report on the environmental monitoring 
program at the WVDP provides information about 
the radioactive and chemical constituents on and 
around the WNYNSC and the effect, if any, of 
Project activities on the environment. 

The geography, economy, climate, biology, and 
geology of the region are principal factors in as
sessing possible effects of site activities on the 
surrounding population and environment and are 
an integral consideration in the design and struc
ture of the environmental monitoring program. 

UCTION 

Location 

The WVDP is located on New York State's west
ern plateau at an average elevation of 400 meters 
(l ,300 ft). The communities of West Valley, 
Riceville, Ashford Hollow, and the village of 
Springville are located within 8 kilometers (5 mi) 
of the plant. Several roads and a railway pass 
through the WNYNSC, but hunting, fishing, pub
lic access, and human habitation is not permitted 
on the WNYNSC. 

Socioeconomics 

The WNYNSC lies within the town of Ashford in 
Cattaraugus County. The nearby population, ap
proximately 9,200 residents within 10 kilometers 
(6.2 mi) of the Project, relies primarily on an 
agricultural economy. No major industries are lo
cated within this area. 

The land immediately adjacent to the WNYNSC 
is used primarily for agriculture and arboricul
ture. Cattaraugus Creek is used locally for swim
ming, canoeing, and fishing. Although some 
irrigation water for nearby golf course greens 
and tree farms is taken from Cattaraugus Creek, 
no public water supply is drawn from the creek 
downstream of the WNYNSC. 

Introduction 
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Climate 

Although there are recorded extremes of 37°C 
(98.6°F) and - 42°C (- 43.6°F) in the region, the 
Western New York climate is moderate, with an 

0 0 average annual temperature of 7.2 C (45.0 F). 
Rainfall is relatively high, averaging about I 04 
centimeters ( 41 in) per year. The 122 centimeters 
( 48 in) of precipitation in i 992 marked a relatively 
wet year 17% above the area average. Precipi
tation is evenly distributed throughout the year and 
is markedly influenced by Lake Erie to the west 
and, to a lesser extent, by Lake Ontario to the north. 
Regional winds were generally from the west and 
south at about 4 m/sec (9 mph) during 1992. 

Biology 

The Western New York Nuclear Service Center 
lies within the northern deciduous forest biornc, 
and the diversity of its vegetation is typical of the 
region. Equally divided between forest and open 
land, the site provides a habitat especially attrac-· 
ti vc to white--tailed deer and various indigenous 
birds, reptiles, and small mammals. No endan
gered species on the federal endangered species 
list are known to be present on the WNYNSC. 

Geology and Groundwater Hydrology 

The site is underlain by up to five geologic units 
with varying degrees of permeability. These un-
consolidated deposits occupy an older valley that 
is cut into the sedimentary bedrock underlying the 
entire region. The bedrock is exposed in the upper 
drainage channels on the hillsides. 

The soil is mainly silty glacial till consisting of 
unconsolidated rock fragments, pebbles, sand, and 
clays. 'The uppermost till unit is the Lavery, a very 
dense, cornpact, gray, silty clay. Below the Lavery 
till is a more granular zone, the recessional unit, 
sometimes referred to as the lacustrine unit, which 
is made up of silts, sands, and, in some places, 
gravels that overlie a layered clay. The recessional 
unit, in tum, is underlain by an older glacial till, 
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the Kent till, which is quite similar to the Lavery. 
On certain parts of the site, particularly the north 
plateau, coarse-grained alluvial sand and gravels 
overlie the Lavery till. 

There are three water-bearing units in the site area. 
The topmost unit, an unconfined unit, is present in 
the upper 5 meters (16 ft) of weathered Lavery till 
on the south plateau and in the upper 1.5 to 12 
meters (5 to 40 ft) of the alluvial gravels on the 
north plateau. High ground to the west of the 
WVDP and Buttermilk Creek valley to the east 
each intersect this unit. (In the unweathered Lave1y 
till several shallow, isolated, water-transmitting 
strata also occur at various other locations within the 
site boundary but do not appear to be continuous 
enough to provide avenues for the movement of 
groundwater from on--site to off-site areas.) 

The recessional sequence, which underlies the 
Lavery till beneath most of the site, is another 
significant water-bearing unit. 

The uppermost weathered bedrock is a third water
bearing unit that consists of fractured and decom
posed shale and rubble ranging in thickness up to 
3 meters (10 ft) along the top of the solid, un
weathered bedrock. 

The groundwater flow patterns are related to the 
recharge and downgradient movement for these 
aquifers. Groundwater in the surficial unit tends to 
move east or northeast, away from Rock Springs 
Road. (See Fig. 2-1.) Most of this groundwater emp
ties into Frank's Creek. Groundwater recharging 
the recessional unit from bedrock and the Lavl!ry 
till flows to the northeast and discharges to But
termilk Creek ... Ciroundwater from the lower aquif< .. ~r 
tends to move east toward the lowest point" of the 
valley, about 3(X) to 350 meters (980 to 1, i 48 ft) west 
of Buttermilk Creek, and may emerge to flow north··· 
nmthwest as surface water. AH surface drainage 
from the WNYNSC is to Buttermilk Creek, which 
flows into Cattaraugus Creek and ultimately into 
Lake Erie. 
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Introduction 

Information in this Report 

Individual chapters in this report include informa
tion on compliance with regulations, general infor
mation about the monitoring program and 
significant activities in 1992, summaries of the 
results of radiological and nonradiological moni
toring, and calculations of doses to the population. 
Where appropriate, graphs and tables are included 
to illustrate important trends and concepts. The 
bulk of the data, however, is furnished in the 
appendices following the text. 

Appendix A summarizes the 1992 environmental 
monitoring program at both on-site and off-site 
locations. Samples are designated by a coded ab
breviation indicating sample type and location. (A 
complete listing of the codes is found in the index 
to Appendix A.) Appendix A lists the kinds of 
samples taken, the frequency of collection, the 
parameters analyzed, the location of the sample 
points, and a brief rationale for the monitoring 
activities conducted at each location. 

Appendix B provides a partial list of the radiation 
protection standards set by the Department of En
ergy. It also lists federal and state regulations that 
affect the WVDP and environmental permits held 
by the site. 

Appendix C summarizes analytical data from air, 
water, sediment, and biological samples (meat, milk, 
food crops, and fish) as well as direct radiation 
measurements and meteorological monitoring. 

Appendix D provides data from the comparison of 
identically prepared samples (crosscheck analy
ses) by both the WVDP and independent labora
tories. Radiological concentrations in crosscheck 
samples of air, water, soil, and vegetation are 
reported here as are chemical concentrations from 
water crosscheck samples. 

Appendix E summarizes the data collected from 
on-site groundwater monitoring. Tables and 
graphs report concentrations at various locations 
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for parameters such as gross alpha and gross beta, 
tritium, cesium isotopes, and dissolved metals. 

Environmental Monitoring 
Program. 

The environmental monitoring program for 
the West Valley Demonstration Project be

gan in February 1982. The program has been de
veloped to dete:et changes in the environment 
resulting from Project activities and to assess the 
effect of any such changes on the human popula
tion and the environment surrounding the site. 

The monitoring network and sample collection 
schedule have been structured to accommodate 
specific biological and physical characteristics of 
the area. Among the several factors considered in 
designing the environmental monitoring program 
were the kinds of wastes and other byproducts 
produced by the processing of high-level waste; 
possible routes that radiological and nonradiologi
cal contaminants could follow into the environ
ment; geologic, hydrologic, and meteorological 
site conditions; quality assurance standards for 
monitoring and sampling procedures and analy
ses; and the limits and standards set by federal and 
state governments and agencies. As new processes 
and systems become part of the program, addi
tional monitoring is provided. 

Monitoring and Sampling 

The environmental monitoring program consists 
of on-site effluent monitoring and on-site and 
off-site environmental surveillance in which sam
ples are measured for both radiological and non
radiological constituents. It includes both the 
continuous recording of data and the collecting of 
soil, sediment, water, air, and other samples at 
various times. 

Monitoring and sampling of environmental media 
provide two ways of assessing the effects of on
site radioactive waste processing. Monitoring gen-
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erally is a continuous process of measurement that 
allows rapid detection of any potential effects on 
the environment from site activities. Sampling is 
slower than monitoring in indicating results be
cause it must be followed by laboratory analysis 
of the collected material, but it allows much 
smaller quantities of radioactivity to be detected 
through the analysis. 

Exposure Pathways 
Monitored at the West 
Valley Demonstration 
Project 

he major pathways for potential movement 
of possible contaminants away from the site 

are by surface water drainage and airborne trans
port. For this reason the environmental monitoring 
program emphasizes the collection of air and sur
face water samples. Samples are collected on-site 
from locations such as plant ventilation stacks as 
well as various water effluent points and surface 
water drainage locations. Samples of air, water, 
soils, and biota from the environment surrounding 
the site would indicate any radioactivity that might 
reach the public from site releases. 

Water and Sediment Pathways 

Effluent water is collected regularly or, in the 
case of lagoon 3, when the lagoon water is re
leased, and the samples are analyzed for various 
parameters, including gross alpha and gross 
beta, tritium, pH, conductivity, strontium-90, 
and gamma isotopes. Additional analyses of 
composite samples determine metals content, 
biochemical oxygen demand, organic chemi
cals, and specific isotopic radioactivity. 

On-site groundwater and surface water samples 
are collected regularly and analyzed, at a mini
mum, for gross alpha and beta, tritium, and pH. 
Selected samples are analyzed for conductivity, 
chlorides, phenols, heavy metals, volatile or
ganic compounds, and other parameters. Potable 
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water on the site is analyzed monthly for radioac
tivity and annually for chemical constituents. 
Residential drinking water wells located near the 
site are sampled annually and analyzed for gross 
alpha and gross beta, tritium, gamma isotopes, pH, 
and conductivity. 

Permits and Regulations 

Data gathering, analysis, and reporting to 
meet stringent federal and state requirements 
and standards are an integral part of the 
monitoring program. The current program 
meets the requirements of DOE Orders 
5400.1, 5400.5, and DOE Regulatory Guide 
DOF,/EH-0173T. 

The West Valley Demonstration Project also 
participates in the State Pollutant Discharge 
Elimination System (SPDES) as required by 
the New York State Department of Environ
mental Conservation (NYSDEC), which regu
lates discharges of liquid effluents contain
ing nonradiological pollutants. The SP DES 
permit identifies the outfalls where liquid 
effluents are released to site drainage and 
specifies the sampling and analytical re
quirements for each outfall. 

In addition, the site operates under state
issued air discharge permits for nonradi
ological plant effluents. Radiological air 
discharges must also comply with the Na
tional Emissions Standards for Hazard
ous Air Pollutants (NESHAPs). 

For more information see the ENVIRONMENTAL 

COMPLIANCE SUMMARY:CALENDARYEAR 1992. 

Environmental permits are listed in APPENDIX B. 

Off-site surface waters, primarily from Cat
taraugus Creek and Buttermilk Creek, are sam
pled both upstream of the Project for background 
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radioactivity and downstream to measure possible 
Project contributions. Sediments deposited down
stream of the facility and at upstream background 
locations are collected semiannually and analyzed 
for gross alpha, gross beta, and specific radionu
clides. (See Appendix C-1 for water and sediment 
data summaries.) 

Air Pathways 

Effluent air emissions are continuously monitored 
for alpha and beta activity. Remote alarms indicate 
any unusual rise in radioactivity. Air particulate 
filters, which are retrieved and analyzed weekly 
for gross radioactivity, are also composited quar
terly and analyzed for strontium-90 and specific 
gamma- and alpha-emitting nuclides. 

Iodine-129 and tritium also are measured in effluent 
ventilation air. At two locations silica gel-filled col
umns are used to extract water vapor that is then 
distilled from the desiccant and analyzed for tritium. 
Four samplers contain activated charcoal adsorbent 
that is analyzed for radioiodine. The silica gel col
umns are analyzed weekly; the charcoal is collected 
weekly and composited for quarterly analysis. 

Off-site sampling locations include those consid
ered most representative of background conditions 
and those most likely to be downwind of airborne 
releases. Among the criteria used to position off
site air samplers are prevailing wind direction, 
land usage, and the location of population centers. 

Air is continuously sampled at nine locations. 
Background samplers are located in Great Valley 
and Dunkirk, New York. Nearby community 
samplers are in Springville and West Valley, New 
York. (See Figure A-9 in Appendix A.) Five sam
plers are located on the perimeter of the 
WNYNSC. (See Fig. 2-2 in Chapter 2, Environ
mental Monitoring.) These samples are analyzed 
for parameters similar to the effluent air samples. 
(See Appendix C-2 for air monitoring data sum
maries.) An additional perimeter air sampler was 
sited at the bulk storage warehouse on Buttermilk 
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Road east of the site and began operation in De
cember 1992. 

Atmospheric Fallout 

An important contributor to environmental radioac
tivity is atmospheric fallout. Sources of fallout ma
terials include earlier atmospheric testing of atomic 
explosives and residual radioactivity from the Cher
nobyl nuclear power plant accident. Four site pe
rimeter locations and one on-site location currently 
are sampled for fallout using pot-type samplers that 
are collected every month. Long-term fallout is de
termined by analyzing soil collected annually at each 
of the nine perimeter and off-site air samplers. (See 
Appendix C-2 for fallout data summaries and Ap
pendix C-1 for soil data summaries.) 

Food Pathways 

Another potentially significant pathway is through 
domesticated farm animals and produce raised 
near the WVDP and through game animals and 
fish that include the WVDP in their range. Appro
priate animal and fish samples are gathered and 
analyzed for radionuclide content in order to re
veal any long-term trends. Fish are collected at 
several locations along Cattaraugus Creek and its 
tributaries at various distances downstream from 
the WVDP. Beef, milk, hay, and produce are col
lected at nearby farms and at selected locations 
well away from any possible WVDP influence. 
(See Appendix C-3 for biological data summaries.) 

Direct Radiation Measurement 

Direct penetrating radiation is measured using 
thermoluminescent dosimeters (TLDs) located 
on- and off-site. Measurement points within the 
site are placed near selected waste management 
units and around the inner security fence. Other 
measurement locations are situated around the site 
perimeter and access road and at background loca
tions remote from the WVDP. Forty-one meas
urement points were used in 1992. The TLDs are 
retrieved quarterly and read out on-site to obtain 



the integrated gamma exposure. (See Appendix 
C-4 for direct radiation data summaries.) 

Meteorological Monitoring 

Meteorological data are continuously gathered 
and recorded on-site. Wind speed and direc

tion, barometric changes, dew point, temperature, 
and rainfall are all measured. Such data are valuable 
in evaluating long-term trends and in developing 
dispersion models. In the event of an emergency, 
immediate access to the most recent data is indispen
sable for predicting the path and concentration of any 
materials that become airborne. (See Appendix C-6 
for meteorological data summaries.) 

Quality Assurance and 
Control 

The work performed by and through the on
site Environmental Laboratory is regularly 

reviewed by several agencies for accuracy and 
compliance with applicable regulations. Audits of 
the laboratory routinely focus on proper record 
keeping and reporting, timely calibration of equip
ment, training of personnel, adherence to accepted 
procedures, and general laboratory safety. 

The Environmental Laboratory also participates in 
several quality assurance crosscheck programs ad
ministered by federal or state agencies. (See Appen
dix D for a summary of crosscheck performance.) 
Outside laboratories contracted to perform analyses 
for the WVDP also are regularly subjected to per
formance audits. 

Environmental monitoring management continued 
to strengthen its formal self-assessment program, 
developing and implementing new strategies and 
procedures for ensuring high quality data. Experi
enced senior scientists and specialists in varying 
disciplines follow an annual schedule of quarterly 
internal appraisals, produce a formal report with 
recommended corrective actions, and track the 
planned actions for their implementation. 

Quality Assurance and Control 
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ENVIRONMENTAL 

COMPLIANCE 

SUMMARY 
CALENDAR YEAR 1992 

Compliance Status 

Environmental compliance activities during 
1992 at the West Valley Demonstration Pro

ject (WVDP) successfully addressed the full range 
of environmental laws and regulations, including the 
management of radioactive mixed wastes under the 
Resource Conservation and Recovery Act (RCRA). 
The WVDP negotiated a Federal and State Facilities 
Compliance Agreement (FSFCA) to address com
pliance issues relating to radioactive mixed waste 
management, including compliance with RCRA 
land disposal restrictions (LDRs). (See Current 
Issues and Actions below.) 

No compliance findings were raised during in
spections and audits conducted by the U.S. Envi
ronmental Protection Agency (EPA), the New 
York State Department of Environmental Conser
vation (NYSDEC), the New York State Depart
ment of Health (NYSDOH), and the Cattaraugus 
County Health Department. From November 2, 
1992 through November 6, 1992 a major audit 
was conducted by the Department of Energy 
Idaho Field Office's Office of Environmental 
Safety and Health Oversight (Environmental 

Quality Assurance Division). None of the defi
ciencies found presented an immediate risk to 
the public health or the environment. 

Management at the WVDP continues to provide 
strong support for environmental compliance is
sues, ensuring that all state and federal statutes and 
regulations, as well as Department of Energy 
(DOE) Orders, are integrated into the compliance 
program at the Project. 

Clean Air Act (CAA) 

The Clean Air Act establishes a comprehen
sive federal and state framework that regu

lates air emissions from both stationary and mobile 
sources: any emission sources of a CAA-regulated 
substance may require a permit or be subject to 
registration or notification requirements. Emis
sion sources regulated by the CAA may include 
stacks, ventilators, ventilation ducts, wall fans, 
open burning, and dust piles. 

Nonradiological emissions are regulated by 
NYSDEC. The construction of three air emission 
sources related to the scale vitrification system and 

Environmental Compliance Summary: Calendar Year 1992 
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an extension of the construction period for sources 
within the cold chemical facility were approved by 
NYSDEC in 1992. A certificate to operate the 
blueprinting equipment was also issued. The per
mit to construct the vitrification off-gas treatment 
system was reviewed by NYSDEC and was ap
proved. Approval was also given to continue fire 
brigade training exercises under the conditions 
contained in a Restricted Burning Permit, which 
expired in November ] 992. 

The WVDP operated under twenty-two active air 
permits in 1992. (See Table B-3 in Appendix B.) 
Of the twenty-two permits, six are for radiological 
emissions and therefore are regulated under the 
U.S. Environmental Protection Agency's National 
Emissions Standards for Hazardous Air Pollutants 
(NESHAPs) program. 

annual NESHAPs inspection in June 1992 
indicated no noncompliance episodes or notices 
of violation. Calculations to demonstrate compli
ance with NESHAPs standards showed 1992 
doses to be less than 3 x 10-3% (0.0003 mrem) of 
the 10 millirem standard. 

Emergency Preparedness 
and Community 
Right-to-Know Act (EPCRA) 

The purposes of EPCRA are to provide local 
governments and the public with informa

tion concerning potential chemical hazards in 
their communities and to encourage and support 
emergency planning efforts at the state and 
local levels. 

The EPCRA program requires the WVDP to sub
mit reports to off-site state and local emergency 
response organizations that give information 
about the quantities, locations, and any associated 
hazards of chemicals used and stored on-site. Ad
ditionally, the WVDP is required to submit an 
annual report to the U.S. Environmental Protection 
Agency and the New York State Department of 
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Environmental Conservation on toxic chemical 
emissions from the site. 

All required reports were submitted to the appro
priate organizations by the required deadlines. In 
support of the waste minimization and pollution 
prevention directives from the and NYSDEC, 
the number of reportable chemicals stored on-site 
above their threshold planning quantity (TPQ) 
during calendar year 1992 was reduced from 
twenty-one to eighteen, as indicated by the quar
terly reports submitted to the state and local emer
gency planning and response agencies and groups. 
These updates ensure that the public and emer
gency organizations have the most recent informa
tion about site conditions and operations. 

Clean Water Act (CWA) 

The Clean Water Act is the primary statute 
governing water pollution control programs 

in the United States. It controls discharges to 
surface water and groundwater through a National 
Pollutant Discharge Elimination System 
(NPDES) permit program that requires permits to 
be issued specifying discharge standards and 
monitoring and reporting requirements. Author
ized states such as New York are allowed to issue 
equivalent State Pollutant Discharge Elimination 
System (SPDES) permits. 

SPDES-permitted Outfalls 

All WVDP point source discharges to surface 
waters are permitted through the New 
SPDES program. 

The WVDP has three permitted outfalls, all of 
which discharge to Erdman Brook. (See Figs. 2-3 
and 2-15): 

• Outfall 001 (WNSP00l) discharges the efflu
ent from the low-level radioactive wastewater 
treatment facility (LLWTF). 



• Outfall 007 (WNSP007) discharges the com
bined effluent from the site's sewage treatment 
plant and various nonradioactive industrial and 
potable water treatment systems. The average 
monthly flow in 1992 was l .92 million gallons. 

• Outfall 008 (WNSP008) directs groundwater 
flow from the northeast side of the site's 
LL WTF lagoon system through a french drain. 
The average monthly flow in 1992 was 0.21 
million gallons. 

In 1992 treated water from the low-level waste 
treatment facility was discharged in seven batches 
that averaged 5.28 million liters ( 1.39 million gal) 
each. The annual average concentration of radio
activity at the point of release was 3 l % of the 
DOE's derived concentration guides (DCGs). 
None of the individual releases exceeded the 
DCGs. (See Table B-1 in Appendix B.) 

There were two instances when the SPDES permit 
levels were exceeded. The first excursion occurred 
in June when settleable solids from outfall 007 
exceeded the permit level of 0.3 ml/L. The actual 
reported value was 20 ml/L. During a water treat
ment equipment repair, water containing a high 
concentration of natural clay and polymer drained 
to a sump connected with outfall 007. The duration 
of this condition was estimated to be about ten 
minutes, during which the excursion was measured. 

The second excursion occurred in December when 
the flow-weighted concentration of iron from all 
three outfalls was calculated to be 0.37 mg/L. The 
permit level is 0.31 mg/L. The level of naturally 
occurring iron in the raw water used by the WVDP 
was determined to be a contributing source of the 
iron excursions. Precipitated iron in the site's dis
charge basins remains to be satisfactorily ad
dressed. It is possible that natural sediments may 
become resuspended in the water column during 
batch discharge, thus causing an elevated iron 
level that is not directly due to the LLWTF efflu
ent. The discharge pipe in the basin was elevated to 

Safe Drinking Water Act (SDWA) 

limit sediment entrainment in the treated water. 
The limited data available indicates this approach is 
successful. Other remedial measures are currently 
being investigated. 

Discussions with NYSDEC relating to the pending 
SPDES permit renewal may result in monitoring 
requirements that account for the effect of natural 
iron variations. 

There were no excursions attributable to the sew
age treatment plant in 1992. A proposal for the 
expansion of the sewage treatment plant into a 
wastewater treatment facility has been forwarded 
to NYSDEC and is awaiting approval. Construction 
will begin following receipt of the permit application 
approval. (See Clean Water Act, Environmental 
Compliance Summary: First Quarter 1993.) 

Stormwater Permit Application 

Stormwater from municipal or industrial facilities 
may contain a variety of pollutants. To protect 
aquatic resources and the public health, regula
tions require that facilities such as the WVDP must 
obtain permits specifying discharge limits. 

The WVDP obtained site-specific data through 
extensive sampling in 1991 and submitted a storm
water discharge permit application to NYSDEC 
on September 30, ] 992. Analytical results of the 
sampling were included on the application. De
tailed maps describing site drainage patterns and 
the location of various process units and buildings 
were also included in the permit application. The 
permit is in the review process. 
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Safe Drinking Water Act 
(SDWA) 

The Safe Drinking Water Act states that each 
federal agency havingjurisdiction over a fed

erally owned or maintained public water system 
must comply with all federal, state, and local re
quirements regarding safe drinking water. The 
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drinking water quality program in the state of New 
York is administered by the New York State De
partment of Health (NYSDOH) through county 
health departments. 

The WVDP obtains its drinking water from surface 
water reservoirs on the Western New York Nuclear 
Service Center (WNYNSC) site and is considered 
a nontransient, noncommunity public water sup
plier (i.e., it does not serve residents of the commu
nity outside the workplace but does regularly serve 
at least the same twenty-five people for six months 
of the year). As an operator of a drinking water 
supply system, the WVDP must sample the water 
and report the results of the analyses to the Cat
taraugus County Health Department, which also 
collects independent samples periodically. 

The water is purified by settling, filtration, and 
chlorination before it is distributed on-site. Moni
toring results in l 992 indicated that the Project 
drinking water met NYSDOH drinking water 
quality standards. There were no violations of the 
drinking water program during 1992. 

Medical Waste Tracking 

The WVDP used the services of Bertrand 
Chaffee Memorial Hospital for incineration 

of medical wastes generated at the Project. When 
the hospital stopped incinerating wastes, the 
WVDP retained a commercial medical waste re
moval firm that picks up waste generated at the site 
and transports it off-site to an approved medical 
waste incinerator. Less than fourteen pounds of 
medical waste were removed in l 992. 

Petroleum Product Spill 
Reporting 

Under an agreement with the New York State 
Department of Environmental Conserva

tion, the WVDP reports on-site spills of petroleum 
products of ten gallons or less onto an impervious 
surface (such as blacktop) in a monthly log. Spills 

greater than ten gallons that do not affect ground
or surface water or enter a drainage system must 
be reported to NYSDEC within twenty-four hours 
and entered in the monthly log. Spills of any 
amount that do affect waters of the state (ground
water, surface water, drainage systems) must be 
reported immediately to the NYSDEC spill hotline 
and also are entered in the monthly log. 

There were fifty-one minor spills of petroleum 
products in 1992 totaling approximately 31 liters 
(8 gal). These spills were typically associated with 
leaks from heavy industrial construction equip
ment and vendor delivery vehicles. 

Of the fifty--one spills, none required immediate 
notification of NYSDEC under the reporting pro
tocol. All spills were cleaned up in a timely fashion 
in accordance with the WVDP Spill Prevention, 
Control, and Countermeasures Plan. None of the 
spills resulted in any discernible adverse environ
mental effect. 

Toxic Substances and 
Control Act (TSCA) 

There also are radioactively contaminated 
polychlorinated biphenyls (PCBs) on-site 

from a hydraulic unit that had been cut up several 
years ago. PCBs are regulated under the Toxic 
Substances and Control Act (TSCA), and to com
ply with TSCA, the WVDP reports to the EPA 
every year what progress has been made in identi
fying treatment and disposal facilities that are able 
to manage this material. The toxic chemical inven
tory is provided in Chapter 1, Environmental 
Monitoring Program Information. 

Resource Conservation and 
Recovery Act (RCRA) 

Hazardous Waste 

The WVDP has been operating under RCRA 
interim status for treatment and storage of ra-
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dioactive mixed waste since its original submittal 
of a RCRA Part A permit application in June 1990. 

In April 1991 the WVDP amended its RCRA 
interim status application to allow for limited stor
age of nonradioactive hazardous waste. During 
1992 the WVDP disposed of approximately 
12 tons of nonradioactive, hazardous waste off
site, using permitted transportation and disposal 
services. Sources of these materials ranged from 
expired laboratory chemicals to maintenance shop 
wastes. The WVDP also reclaimed, recycled, or 
rendered nonhazardous by neutralization 945 kilo
grams (2,083 lbs) of material as part of its waste 
minimization and reduction program. 

Underground Petroleum Storage Tanks 

RCRA regulations also cover all solid wastes and 
underground storage tanks as well as hazardous 
wastes. There are three 2,(X)O-gallon underground 
petroleum storage tanks at the WVDP. One contains 
diesel fuel #2 oil and two contain mid-grade un
leaded gas. The tanks are resupplied periodically 
and stay at about the same total volume throughout 
the year. For example, as of February 1993, the 
diesel fuel tank held 1,395 gallons. The other two 
tanks held 1,697 gallons and 374 gallons of un
leaded gas. These totals are measured daily and 
reconciled monthly with the daily readings. Permits 
for the tanks are renewed every five years. 

Nonhazardous, Regulated Material 

The WVDP disposed of 96 tons of nonradioactive, 
nonhazardous material to permitted facilities in 
1992. These shipments consisted of wastewaters 
and sludges from the sewage treatment facility, 
industrial wastewaters, and solid wastes such as 
refractory brick and construction materials. 

Radioactive Mixed Waste (RMW) 
Management Program 

Radioactive mixed waste is waste that contains both 
a radioactive constituent, which is regulated by the 
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Resource Conservation and Recovery Act 

Atomic Energy Act (AEA), and a hazardous waste 
component, which is regulated under RCRA. 

Potential conflicts between RMW regulations under 
the Atomic Energy Act and under RCRA regulations 
led to the WVDP' s initiation of discussions with the 
regulatory agencies to resolve these conflicts 
through a Federal and State Facility Compliance 
Agreement (FSFCA). Negotiations on the FSFCA 
and a RCRA 3008(h) Administrative Order on Con
sent continued during 1992. The Consent Order was 
signed in March ] 992. These agreements will pro
vide the means whereby the WVDP can comply with 
RCRA regulations and with the requirements of the 
AEA. (See Current Issues and Actions below.) 

In October 1992 the WVDP received a Notice of 
Noncompliance from the EPA documenting the 
site's mixed waste management compliance is
sues. The EPA indicated, however, that the no
tice would be resolved once the FSFCA was 
fully executed. (See Current Issues and Ac
tions, Environmental Compliance Summary: 
First Quarter 1993.) 

The Federal Facility Compliance Act (FFC Act) 
of 1992 was signed into law on October 6, 1992. 
As a result of this law, the federal government 
will be subject to the "full range of available 
enforcement tools" provided in federal, state, or 
local environmental law. The waiver of sover
eign immunity became effective on October 6, 
1992, except as it relates to certain mixed waste 
storage requirements for which the FFC Act 
provides a three-year delay period. During this 
three-year period, the DOE is to prepare plans 
for the "development of treatment capacity and 
technologies for its facilities that generate and 
store mixed wastes." The Act also requires the 
DOE to submit a mixed waste inventory to the 
EPA and the states within which mixed waste is 
located as well as progress reports regarding 
implementation of the new law. (See Current 
Issues and Actions below.) 
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National Environmental 
Policy Act (NEPA) 

he National Environmental Policy Act es
tablishes the nation's policies for the protec

tion of the environment. Its goals are to prevent 
or eliminate damage to the environment and to 
restore the environment where necessary. The 
President's Council on Environmental Quality, es
tablished by the National Environmental Policy Act, 
carries out this policy. Its regulations are found in the 
Code of Federal Regulations, Title 40, Parts 1500-
1508 (40CFR 1500-1508). 

Since l 990 the Department of Energy has been 
revising its NEPA-compliance program, whic~ 
was approved by the President's Council on Envi
ronmental Quality and was codified in l O CFR I 021 
on April 24, l 992. It went into effect on May 2?, 
1992. This rule facilitates participation by the public 
in the NEPA process for proposed DOE actions. It 
also includes a revised and expanded list of typical 
classes of action such as categorical exclusions. 

1992 NEPA Activities 

NEPA requires that any activity of a federal 
agency that might significantly affect the environ
ment be reviewed through preparation of detailed 
documents such as an environmental impact state
ment (EIS) or an environmental assessment (EA), 
thus ensuring that environmental information is 
available to public officials and citizens before 
decisions are made and before actions are taken. 

Activities at the West Valley Demonstration Pro
ject that are subject to NEPA review are either 
ongoing activities to support solidification of the 
high-level waste (Phase I) or activities to support 
a joint preparation by the DOE and the New York 
State Energy Research and Development Author
ity (NYSERDA) of the environmental impact 
statement that will assess the effect of Project 
completion activities (Phase II). 

Phase l 

Phase I activities generally are activities associ
ated with stabilizing the high-level radioactive 
waste and those that are typical of facility opera
tion and maintenance. During 1992, twenty-five 
proposed WVDP actions were submitted to ~he 
DOE as categorical exclusions, recommending 
that because of their insignificant environmental 
impact no further NEPA review be required. 

In addition, an environmental assessment for a pro
posed expansion to the WVDP sewage treatment 
plant was approved by the DOE and a subsequent 
finding of no significant impact was issued. 

Phase II 

Phase II activities, which concern site charac
terization, continued in 1992. The baseline data 
collected through this characterization will pro
vide the technical supporting information needed 
for the environmental impact statement for com
pletion of the West Valley Demonstration Project 
and closure of the Western New York Nuclear 
Service Center. Basic research continued in several 
primary areas of investigation: geology, seismology, 
hydrology, soil characterization, water quality, r~
diological survey, and solid waste management umt 
assessment. Documentation of these studies has 
been summarized in environmental information 
documents (EIDs) that provide both data and refer
ences to information needed to prepare the EIS. 

In late 1992, the DOE selected an independent 
contractor who will prepare the EIS. 

Summary of Permits 

E nvironmental permits_ in ef~ect at the Pro
ject during 1992 are listed m Table B-3 of 

Appendix B. 



Current Issues and Actions 

Resource Conservation and Recovery Act 
(RCRA) 

I n 1992 the WVDP completed negotiations with 
the EPA and NYSDEC for a Federal and State 

Facility Compliance Agreement regarding com
pliance with RCRA regulations pertaining to ra
dioactive mixed waste management, including 
compliance with RCRA land disposal restrictions 
(LDRs). The agreement also provides a plan and 
schedule to address container storage and waste 
analysis issues at the WVDP. The agreement be
comes effective after all parties have signed. 

The RCRA 3008(h) Administrative Order on 
Consent is an agreement between NYSDEC, the 
EPA, NYSERDA, and the DOE about the kind 
and extent of the work needed to identify and 
evaluate any hazardous waste or hazardous con
stituent that may be at the WVDP site. The 
Consent Order requires NYSERD A and the West 
Valley Project Office (WVPO) to conduct inves
tigations at solid waste management units 
(SWMUs) to determine if there was a release or a 
potential for release of hazardous waste constitu
ents that require corrective action. The Order pro
vides a framework for compliance with RCRA 
that is consistent with the EIS site characterization 
work for completion of the Project. 

Finalization of the Consent Order was the pri
mary focus in the first part of 1992. The data
gathering activities required by the Consent 
Order will continue to be integrated with the 
data-gathering work that has been under way for 
the EIS. Tasks were identified and schedules 
defined for activities that will take place in 1993 
and 1994. The WVDP has completed a RCRA 
facility investigation (RFI) Work Plan, which is 
being reviewed by NYSDEC. Currently, the 
WVDP also is conducting SWMU-specific in
vestigations that will be submitted to the EPA 
and NYSDEC in 1993 and 1994. (See also 

li 

Current Issues and Actions 

Current Issues and Actions, Environmental 
Compliance Summary: First Quarter 1993.) 

Department of Energy Environmental Audit 

From November 2 to November 6, 1992 eleven 
members of the U.S. Department of Energy Idaho 
Field Office, Office of Environmental Safety & 
Health Oversight, Environmental and Quality As
surance Division performed a comprehensive ap
praisal of the WVDP. 

The appraisal team reviewed the WVDP programs 
for environmental protection, quality assurance, 
emergency preparedness, and firearms safety. Four 
Environmental Management Systems Concerns, 
fourteen Compliance Findings, sixteen Observa
tions, and two Noteworthy Practices were identified. 
According to the appraisal report, none of the defi
ciencies presented an immediate risk to public health 
or the environment. All compliance findings were 
category Ill, which does not represent a substantial 
deviation from DOE requirements. 

Follow-up to 1991 Department of Energy 
Environmental Audit 

A final report by the Department of Energy Head
quarters Office of Environmental Audit on the 
1991 environmental audit was received by the 
WVDP in March 1992. The WVDP completed its 
final action plan and resubmitted it to DOE Head
quarters in April 1992. More than 70% of the 
identified action items have already been resolved. 



ENVIRONMENTAL 

COMPLIANCE 

SUMMARY 
FIRST QUARTER 1993 

Compliance Status 

The compliance status of the West Valley 
Demonstration Project's major environ

mental programs through the first quarter of 1993 
is noted below. 

Clean Air Act (CAA) 

The WVDP was issued a permit to construct a 
melter off-gas treatment system. The permit 

was received from NYSDEC on March 27, 1993 
and will allow construction of the vitrification ven
tilation system to proceed on schedule. 

Clean Water Act (CWA) 

Approval was granted on March 16, 1993, to 
proceed with the construction of a wastewa

ter treatment plant expansion at the WVDP. 

NYSDEC conducted the annual SPDES inspec
tion at the WVDP on March 29, 1993. No cita
tions were issued, and the WVDP was found in 
full compliance. 

Several meetings and discussions have taken place 
between the WVDP and NYSDEC to resolve final 
issues regarding the SPDES permit renewal. The 
permit is still under review by NYSDEC and has 
not been issued. 

Safe Drinking Water Act 
(SOWA) 

he Cattaraugus County Health Department 
advised the WVDP of additional drinking 

water monitoring requirements to be effective in 
1993. These tests include monitoring of metals 
and inorganic and synthetic organic chemicals 
that had not been previously required. Sampling 
plans have been prepared and initial sampling 
began in March 1993. 

Emergency Preparedness 
and Community 
Right-to-Know Act (EPCRA) 

E mergency and Hazardous Chemical Inven
tory (Tier II) reports for the 1992 reporting 

period were transmitted to state and local emer-

Environmental Compliance Summary: First Quarter 1993 



Environmental Compliance Summary: First Quarter 1993 

gency response organizations by the required 
deadline. These reports contain listings of materi
als that may be of concern to personnel responding 
to an emergency at the WVDP. 

Resource Conservation and 
Recovery Act (RCRA) 

'"l"""he annual New York State Department of En
.I.. vironmental Conservation RCRA inspection 

was conducted at the WVDP on March 22 and 23, 
1993. No violations were found or citations issued. 

Hazardous waste shipped in January and March 
1993 removed chemical wash solutions and labora
tory wastes. A large shipment of nonhazardous in
dustrial wastes was also completed in March 1993. 

The annual Hazardous Waste Generator/Waste 
Minimization Report was submitted to the New 
Y ode State Department of Enviromnental Conserva
tion by the required deadline. 

National Environmental 
Policy Act (NEPA) Activities 

contractor has been retained and is in the 
rocess of preparing the environmental im

pact statement (EIS) for WVDP completion and 
site closure or long-term management. The draft 
EIS is scheduled to be available for public review 
in June 1994. 

Current Issues and Actions 

'"l"""he Federal and State Facility Compliance 
.J.. Agreement (FSFCA) became effective on 

March 23, 1993. The agreement defines specific 
requirements for the management of radioactive 
mixed waste, including compliance with land dis
posal restrictions. 

liv 

On February 5, 1993, the WVDP was listed in the 
EPA's Federal Agency Hazardous Waste Compli
ance docket. This action will result in an evaluation 
of the WVDP to ascertain its status relative to the 
Comprehensive Environmental Response, Compen
sation, and Liability Act (CERCLA) requirements. 

Deliverables related to the Federal Facility Com
pliance Act were submitted in 1993. An initial 
report on current and future mixed waste generat
ing activities and treatment capabilities was sub
mitted to DOE Headquarters in January 1993, and 
a final report was provided in March 1993 for 
inclusion in a DOE-wide report. 

Progress continues on the RCRA 3008(h) Consent 
Order implementation. The quarterly report for the 
last quarter of calendar year l 992 was submitted in 
early 1993. 

Department of Energy 
Environmental Audit 

In March 1993 the WVDP submitted the final 
action plan responding to the 1992 DOE Idaho 

Field Office Environmental Appraisal. 

The WVDP is currently working on addressing the 
action items identified in the plan. 

Summary of Permits for First 
Quarter 1993 

A letter requesting a one-year extension of the 
~cale vitrification facility construction per
mit was transmitted to NYSDEC in March 1993. 
Permits to construct a system to exhaust welding 
fumes from the vitrification facility and to construct 
the melter off-gm; system were issued by NYSDEC 
in February 1993 and March 1993, respectively. 



ENVIRONMENTAL 

MONITORING 

PROGRAM 

INFORMATION 

Introduction 

The high-level waste (HLW) presently stored 
at the West Valley Demonstration Project is 

the by-product of the reprocessing of spent nu
clear fuel conducted during the late 1960s and 
early 1970s by Nuclear Fuel Services, Inc. (NFS). 

Since the Western New York Nuclear Service 
Center is no longer an active nuclear fuel reproc
essing facility, the environmental monitoring 
program focuses on measuring radioactivity and 
chemicals associated with the Project's high
level waste treatment operations and the residual 
effects of NFS operations. The following infor
mation about the operations at the Project and 
about radiation and radioactivity may be useful 
in understanding the activities of the Project and 
the terms used in reporting the results of envi
ronmental testing measurements. 

High-Level Waste Treatment 

Most of the waste from NFS operations had 
been stored in one of four underground tanks 

(tank 8D-2). Inside the tank the waste had settled into 

two layers: a liquid - the supernatant - a 
precipitate layer on the tank bottom - the sludge. 

To solidify the high-level waste, WVDP engineers 
designed and developed a two-stage process of 
pretreatment and vitrification. 

Pretreatment 

The supernatant was composed mostly of sodium 
and potassium salts dissolved in water. Radioactive 
cesium in solution accounted for more than 99% of 
the total fission products in the supernatant. During 
pretreatment, sodium salts and sulfates were sepa
rated from the radioactive constituents in both the 
liquid portion of the high-level waste and the sludge 
layer in the bottom of the tank. 

Pretreatment of the supernatant began in 1988. A 
four-part process, the integrated radwaste treat
ment system (IRTS), reduced the volume of the 
high-level waste that needed pretreatment by pro
ducing low-level waste stabilized in cement. 

• The supernatant was passed through zeolite
filled ion exchange columns in the supernatant 
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treatment system (STS) to remove more than 
99.9% of the radioactive cesium. 

• The resulting liquid was then concentrated by 
evaporation in the liquid waste treatment sys
tem (LWTS). 

• This low-level radioactive concentrate was 
blended with cement in the cement solidifica
tion system (CSS) and placed in 269-liter (71 
gal) steel drums. 

• Finally, the steel drums were stored in an on-
site aboveground vault, the drum cell. 

Processing of the supernatant was completed in 
1990. Eighty percent of the radioactivity in the 
liquid was removed and l 0,393 drums of ce
mented waste were produced. 

The sludge that remains is composed mostly of 
iron hydroxide. Strontium-90 accounts for most of 
the radioactivity in the sludge. 

Pretreatment of the sludge began in 1991 and 
continued through 1992. (See 1992 Activities at 
the West Valley Demonstration Project below.) 

Vitrification 

The second stage of the high-level waste treat
ment process, solidification into glass (vitrifica
tion), is scheduled to begin in 1996. The 
high-level waste mixture of sludge and zeolite 
from the ion-exchange process will be combined 
with glass-forming chemicals, fed to a ceramic 
melter, heated to approximately 2,000°F, and 
poured into stainless steel canisters. Approxi
mately 300 stainless steel canisters 10 feet long 
by 2 feet in diameter will be filled with a uniform 

' 
high-level waste glass that will be suitable for 
eventual shipment to a federal repository. Vitrifi
cation is scheduled to be completed in 1999. 

Radiation and Radioactivity 

adioactivity is a process in which unstable 
tomic nuclei spontaneously disintegrate or 

"decay" into atomic nuclei of another isotope or 
element. (See Glossary.) The nuclei continue to 
decay until only a stable, nonradioactive isotope 
remains. Depending on the isotope, this process can 
take anywhere from less than a second to hundreds 
of thousands of years. 

Radiation is the energy released as atomic nuclei 
decay. By emitting energy the nucleus moves to
ward a less energetic, more stable state. The energy 
that is released takes three main forms: alpha par
ticles, beta particles, and gamma rays. 

<X Alpha Particles 

An alpha particle is a fragment of a much larger 
nucleus. It consists of two protons and two neu
trons (similar to a helium atom nucleus) and is 
positively charged. Alpha particles are relatively 
large and heavy and do not travel very far when 
ejected by a decaying nucleus. Alpha radiation, 
therefore, is easily stopped by a thin layer of 
material such as paper or skin. However, if radio
active material is ingested or inhaled, the alpha 
particles released inside the body can damage soft 
internal tissues because all of their energy is ab
sorbed by tissue cells in the immediate vicinity of 
the decay. 

P Beta Particles 

A beta particle is an electron that results from the 
breakdown of a neutron in a radioactive nucleus. 
Beta particles are small compared to alpha parti
cles, travel at a higher speed (close to the speed of 
light), and can be stopped by a material such as 
wood or aluminum less than an inch thick. If beta 
particles are released inside the body they do 
much less damage than an equal number of alpha 
particles. Because they are smaller and faster and 
have less of a charge, beta particles deposit energy 
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in fewer tissue cells and over a larger volume than 
alpha particles. 

y Gamma Rays 

Gamma rays are high-energy "packets" of electro
magnetic radiation called photons. They are similar 
to x-rays but generally have a shorter wavelength 
and therefore are more energetic than x-rays. If the 
alpha or beta particle released by the decaying 
nucleus does not carry off all the energy made 
available by the nuclear disintegration, the excess 
energy may be emitted as gamma rays. If the 
released energy is high, a very penetrating gamma 
ray is produced that can only be effectively re-

Measurement of Dose 

energy, or radioactivity, is measured in curies 
(Ci) or becquerels (Bq). One becquerel equals one 
decay per second. One curie equals 37 billion nu
clear disintegrations per second (3.7 x 1010d/s). 
Very small amounts of radioactivity are some
times measured in picocuries. A picocurie is one
trillionth ( 1 ff 12) of a curie or 2.22 disintegrations 
per minute. 

Measurement of Dose 

The amount of energy absorbed by the receiv
ing material is measured in rads (radiation 

absorbed dose). A rad is 100 ergs of radiation 

Ionizing Radiation 

Radiation can be damaging if, in colliding with other matter, the alpha or beta particles or 
gamma rays knock electrons loose from the absorber atoms. This process is called ioniza
tion, and the radiation that produces it is referred to as ionizing radiation because it changes 
a previously electrically neutral atom, in which the positively charged protons and the 
negatively charged electrons balance each other, into a charged atom called an ion. An ion 
can be either positively or negatively charged. Various kinds of ionizing radiation produce 
different degrees of damage. 

duced by shielding consisting of several inches of 
a heavy element, such as lead, or of water or 
concrete several feet thick. Although large 
amounts of gamma radiation are dangerous, 
gamma rays are also used in many lifesaving 
medical procedures. 

Measurement of 
Radioactivity 

The rate at which radiation is emitted from a 
disintegrating nucleus can be described by 

the number of decay events or nuclear transfor
mations that occur in a radioactive material over 
a fixed period of time. This process of emitting 

energy absorbed per gram of material. (An erg is 
the amount of energy necessary to lift a mosquito 
about one-sixteenth of an inch.) "Dose" is a means 
of expressing the amount of energy absorbed, tak
ing into account the effects of different kinds of 
radiation. Alpha, beta, and gamma radiation affect 
the body to different degrees. Each type of radia
tion is given a quality factor that indicates the 
extent of human cell damage it can cause com
pared with equal amounts of other ionizing radia
tion energy. Alpha particles cause twenty times as 
much damage to internal tissues as x-rays, so alpha 
radiation has a quality factor of 20 compared to 
gamma rays, x-rays, or beta particles, which have 
a quality factor of 1. 
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Potential Effects of Radiation 

he biological effects of radiation can be either somatic or genetic. Somatic effects are 
restricted to the person exposed to radiation. For example, sufj-iciently high exposure 

to radiation can cause clouding of the lens of the eye or loss o_f white blood cells. 

Radiation also can cause chromosomes to break or rearrange themselves or to join incorrectly 
with others. These changes may produce genetic effects and may show up in future genera
tions. Radiation-produced genetic defects and mutations in o.tfspring of an exposed parent, 
while not positively identified in humans, have been observed in some animal studies. 

The effect of radiation depends on the amount absorbed. An instantaneous dose of 100-200 
rem ( 1-2 Sv) might cause temporary effects such as vomiting but usually would have no 
long-lasting side effects. At 50 rem (0.5 Sv) a single instantaneous dose might cause a 
reduction in white blood cell count. 

Assessing biological damage from low-level radiation is d(fficult because other factors can 
cause the same symptoms as radiation exposure. Moreover, the body apparently is able to 
repair damage caused by low-level radiation. 

The effect most often associated with exposure to relatively high levels of radiation appears 
to be an increased risk of cancer. However, scientists have not been able to demonstrate with 
certainty that exposure to low-level radiation causes an increase in injurious biological 
effects, nor have they been able to determine ~f there is a level of radiation exposure below 
which there are no biological effects. 

Background Radiation 

B ackground radiation is always present and everyone is constantly exposed to low 
levels of such radiation from both naturally occurring and manmade sources. In the 

United States the average total annual exposure to this low-level background radiation is 
estimated to be about 360 millirem (mrem) or 3.6 millisieverts (mSv ). Most of this radiation, 
approximately 300 mrem ( 3 mSv ), comesfrom natural sources. The rest comesfrom medical 
procedures and from consumerproducts. 

Background radiation includes cosmic rays, the decay o_f natural elements such as potas
sium, uranium, thorium, and radon, and radiation from sources such as chemical fertilizers, 
smoke detectors, and televisions. Actual doses vary depending on such factors as geographic 
location, building ventilation, and personal health and habits. 
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The unit of dose measurement to humans is the 
rem. Rems arc equal to the number of rads multi
plied by the quality factor of the kind of radiation. 
Dose can also be measured in sieverts. One sievert 
equals l 00 rem. 

Environmental Monitoring 
Program Overview 

uman beings may be exposed to radioactiv
ity primarily through air, water, and food. 

At the West Valley Demonstration Project all three 
pathways are monitored, but air and surface water 
pathways are the two major means by which ra
dioactive material can move off-site. 

The geology of the site (kinds and structures of 
rock and soil), the hydrology (location and flow of 
surface and underground water), and meteorologi
cal characteristics of the site (wind speed, patterns, 
and direction) are all considered in evaluating 
potential exposure through the major pathways. 

The on-site and off-site monitoring program at the 
West Valley Demonstration Project includes 
measuring the concentration of solids containing 
alpha and beta radioactivity, conventionally re-
f erred to as "gross alpha" and "gross beta," in air 
and water effluents. Measuring the total alpha and 
beta radioactivity from key locations, which can 
be done within a matter of hours, produces a 
comprehensive picture of on-site and off-site lev
els of radioactivity from all sources. In a facility 
such as the West Valley Demonstration Project, 
frequent updating and tracking of the overall levels 
of radioactivity in effluents is an important tool in 
maintaining acceptable operations. 

More detailed measurements are also made for 
specific radionuclides. Strontium--90 and ce-· 
sium-137 are measured because they are nor
mally present in WVDP waste streams. 
Radiation from other important radionuclides 
such as tritium or iodine-129 are not sufficiently 
energetic to be detected by gross measurement 

Environmental Monitorini Proiram Overview 

techniques, so these must be analyzed sepa
rately using methods with greater sensitivity. 
Heavy clements such as uranium, plutonium, 
and americium require special analysis to be 
measured because in comparison to background 
they exist at such low levels at the WVDP. The 
radionuclides monitored at the Project are those 
that might produce relatively higher doses or that 
are most abundant in air and water effluents. 
Because sources of radiation at the Project have 
been decaying for more than twenty years, the 
monitoring program does not routinely include 
short-lived radionuclides, i.e., isotopes with a 
half-life of less than two years, which would 
have only 1/1,000 of the original radioactivity 
remaining. (See Appendix A for a schedule of 
samples and radionuclides measured and Appen
dix 13 for related Department of Energy protec
tion standards.) 

Data Reporting 

Because any two samples are never exactly the 
same, statistical methods are used to decide how a 
particular measurement compares with other 
measurements of similar samples. The term confi
dence level is used to describe how certain a meas
urement is of being a "true" value. The WVDP 
environmental monitoring program uses the 95% 
confidence level, which means that 95% of the 
measurements ( 19 out of 20) fall within the statis
tical "uncertainty" range. 

The uncertainty range is the expected range of 
values that account for random nuclear decay and 
small measurement process variations. The uncer
tainty range of a measurement is indicated by the 

plus-or-minus (±) value following the measure

ment (e.g., 5.30±3.6E-09 µCi/mL, with the expo
nent of Hr9 expressed as "E--09." Expressed in 
decimal form, the number would be 

0.fX)00000053±0.0000000036 µCi/mL). Within 
this range a measurement will be "true" 95% of 
the time. For example, a value recorded as 

5.30±3.6E-09 µCi/mL means that 95% of the time 
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the "true" value will be found between 1. 7E-09 

µCi/mL and 8.9E-09 µCi/mL. 

If the uncertainty range is greater than the value 

itself (e.g., 5.30±6.5E-09 µCi/mL), the result is 
below the detection limit. The value will be listed 

as "less than," or" <" 6.5E-09 ~LCi/mL. 

In general, the detection limit is the minimum 
amount of constituent or material of interest detected 
by an instrument or method that can be distinguished 
from background and instrument noise. Thus, the 
detection limit is the lowest value at which a sample 
result shows a statistically positive difference from 
a sample in which no constituent is present. 

1992 Activities at the West 
Valley Demonstration 
Project 

High-Level Waste Pretreatment 

Sludge Pretreatment 

rctreatment of the sludge layer in the high
level waste tank 80-2 began in 1991. Five 

specially designed 50-foot long pumps were in
stalled in the tank that mixed the sludge layer with 
water in order to produce a uniform sludge blend 
and to dissolve sodium salts and sulfates. After 
mixing and allowing the sludge to settle, processing 
of the wash water through the integrated radwaste 
treatment system began. Processing removes radio
active constituents for later solidification into 
glass, and the wash water containing salts is then 
stabilized in cement 

In 1992 approximately 63,000 gallons of wash 
water were processed and 1,636 drums of ce
mented low-level waste were produced. The 
WVDP is scheduled to complete processing of the 
wash water from the first sludge wash in 1993. 
Three more sludge washes are planned. Following 
completion of sludge pretreatment, the ion-ex
change material used in the IRTS to remove radio-

activity will be blended with the washed sludge in 
the glass-forming feed mixture. A single reproc
essing campaign of a special fuel, THO REX, was 
conducted from November 1968 to January 1969. 
The high-level waste from this campaign will be 
added to the feed mixture. 

Vitrification 

Several major milestones were reached in com
pleting the Project's vitrification facility. Nonra
dioactive testing of a full-scale vitrification system 
was conducted from 1984 to 1989. In 1990 all 
vitrification equipment was removed to allow in
stallation of shield walls for fully remote radioac
tive operations. The walls and shielded tunnel 
connecting the facility to the former reprocessing 
plant were completed in 1991. 

More than I 00 tons of vitrification equipment, 
including vessels that will be used to concentrate 
and blend the waste and key components of the 
melter off-gas treatment system, were installed in 
the facility in 1992. In addition, the steel shell for 
the new melter arrived at the Project ready for 
installation in 1993. 

Low-Level Waste Processing 

Aqueous Radioactive Waste 

Water containing added radioactive material from 
site cleanup operations is collected and treated in 
the low-level liquid waste treatment facility 
(LL WTF). (Water from the sanitary system, which 
does not contain added radioactive material, is 
managed in a separate system.) 

The treated process water is held, sampled, and 
analyzed before it is released through a State Pol
lutant Discharge Elimination System (SPDES)
permitted outfall. In 1992, 36.9 million liters (9.76 
million gal) of water were treated in the LL WTF 
and released. 
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1992 National Environmental Policy Act (NEPA) Activities 

The discharge waters contained an estimated 37 
millicuries of gross alpha plus gross beta radioac
tivity. Comparable releases during the previous 
seven years averaged about 43 millicuries per year. 
The 1992 release was about 14% below this average. 

The 0.47 curies of tritium also released in 1992 
was about half of the amount released in 199 l. 

Solid Radioactive Waste 

Low-level waste at the WVDP, stored in above
ground facilities, consists of various materials 
generated through site maintenance and cleanup 
activities. Metal piping and tanks are cut up and 
packaged in a special contact size-reduction facil
ity, and dry compressible materials such as paper 
and plastic are compacted to reduce waste volume. 
In 1992 waste volume was reduced from 1991 
levels by about 717 cubic meters (25,300 ft\ 

Hazardous Wastes 

Hazardous wastes were managed during l 992 by 
reclaiming, recycling, or by off-site disposal. 
More than I 0,000 kilograms of these wastes were 
shipped for off-site disposal, and almost 950 kilo
grams of nonradioactive waste were subject to 
waste minimization. (See Environmental Compli
ance Summary: Calendar Year 1992.) 

Waste Minimization Program 

A waste minimization plan that includes long
range planning for waste storage and processing 
facilities, manpower, funding, and waste minimi
zation at the Project was in effect during 1992. 

A major goal of the plan was achieved in 1992 
when the amount of hazardous, radioactive, and 
mixed waste generated by Project activities was 
reduced by 5% from anticipated levels. The 
WVDP's goal is to reduce waste generation by 
25% over the next five years. 

Pollution Prevention A wa:reness Program 

The WVDP' s pollution prevention awareness pro
gram is a significant part of the Project's overall 
waste minimization program. The program in
cludes hazard communication training and new 
employee orientation that provides information 
about the WVDP's INDUSTRIAL HYGIENEAND 

SAFETY MANUAL, environmental pollution con
trol procedures, and the HAZARDOUS WASTE 

MANAGEMENT PLAN. 

Hazardous waste operations training programs 
and radiation worker/hazardous waste requalifica
tion programs were modified in 1992 to include 
information regarding pollution prevention goals 
and progress. To date, 626 employees have at
tended this training. 

The WVDP's goal is to make all employees aware 
of the importance of pollution prevention both at 
work and at home. 

1992 National 
Environmental Policy Act 
(NEPA) Activities 

nder the National Environmental Policy 
Act, the Department of Energy is required 

to consider the overall environmental effects of its 
proposed actions. The President's Council on En
vironmental Quality established a screening sys
tem of analyses and documentation that requires 
each proposed action to be categorized according 
to the extent of its environmental effect. The levels 
of documentation include categorical exclusions 
(CXs), environmental assessments (EAs), and en
vironmental impact statements (EISs). 

Categorical exclusions evaluate and document ac
tions that will not have an effect on the environ
ment. Environmental assessments evaluate the 
extent to which the proposed action will affect the 
environment. If a proposed action has the potential 
for significant effects, an environmental impact 

I - 7 



Chapter 1. Environmental Monitoring Program Infonnation 

statement is prepared that describes proposed al
ternatives to an action and explains the effects. 

Phase I NEPA Activities 

Phase I NEPA activities at the WVDP generally 
involve facility maintenance and minor projects 
that support high-level waste vitrification. Most of 
these projects are documented and submitted for 
approval as categorical exclusions. 

Twenty-eight proposed activities were submitted 
in 1992 as having been previously approved within 
existing NEPA documents or as categorically ex
cluded from further NEPA review. 

In addition, an environmental assessment for a 
proposed expansion to the WVDP sewage treat
ment plant resulted in the DOE issuing a finding 
of no significant impact to the environment, and 
approval to proceed was given. 

Phase II NEPA Activities 

In December 1988 the DOE published a Notice of 
Intent to prepare an environmental impact state
ment for the completion of the West Valley Dem
onstration Project and closure of the facilities at 
the Western New York Nuclear Service Center. 
The environmental impact statement will describe 
the potential environmental effects associated 
with Project completion and various site closure 
alternatives. Completion and closure are Phase II 
activities. Phase I activities were described in a 
1982 environmental impact statement. 

In order to a-:sess !X)tential effects associated with 
alternative closure actions, an extensive multidiscipli
nary characterization of the site was necessary. Char
acterization activities began in 1989 and required data 
collection for several years. Site characterization 
studies include investigations in geomorphology, 
soils, geohydrology, surface water hydrology, geo
chemistry, water quality, air quality, seismology, 
demography, cultural resources, botany, and 

terrestrial and aquatic ecology. Many of these 
studies were completed in 1992. 

In late 1992 the DOE selected an independent con
tractor, Science Applications International Corpora
tion (SAIC) to prepare the environmental impact 
statement for closure or long-term management of the 
Western New York Nuclear Service Center. The draft 
EIS is scheduled to be issued for comment in 1994. 

1992 Changes in the 
Environmental Monitoring 
Program 

inor updates to the 1992 monitoring pro
gram improved the environmental sam

pling network and supported current site 
characterization activities. The changes were lim
ited but included addition of an air sampler to the 
southeast of the site near the bulk storage ware
house (Chapter 2, Environmental Monitoring) and 
replacement of aging air sampling equipment. 
Several measurements and new on-site locations 
were added to the routine monitoring program. 

The most significant aspect of the 1992 groundwa
ter monitoring program was the completion of a 
full eight-round sampling regimen for 107 ground
water sampling locations. All the points were sam
pled in 1991 and 1992, completing the full set of 
analyses and replicates planned for statistical 
evaluation of groundwater contaminants. 

Appendix A summarizes the program changes 
and lists the sample points and parameters meas
ured in 1992. 

Resource Conservation and 
Recovery Act (RCRA) 
Reports 

West Valley Nuclear Services Co., Inc. 
(WVNS) has developed a hazardous waste 

management plan that ensures proper management 
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of all hazardous waste from the point of generation 
to final disposition. The plan's basic requisites 
include properly designating and packaging all 
hazardous waste generated at the facility; obtain
ing appropriate samples and characterizing wastes 
according to hazardous wastes regulations; main
taining required records and reports; stocking and 
maintaining spill control materials and equipment 
and ensuring that the appropriate employees are 
trained in emergency response; and determining 
nonradioactive hazardous waste release reporting 
and notification requirements and, when required, 
making appropriate notifications. 

Toxic Chemical Inventory 

Under the Superfund Amendments and 
Reauthorization Act (SARA) Title III re

quirements, also known as the Emergency Prepar
edness and Community Right-to-Know Act 
(EPCRA), hazardous chemical inventories on-site 
must be reported to the EPA. During the 1992 
reporting period the WVDP produced quarterly 
updates of the inventory of hazardous chemicals 
stored on-site and sent them to local and state 
emergency management agencies. The chemicals 
and the approximate quantities stored and used 
on-site in 1992 included: 

ammonium solution (300 lbs), used in the labora
tories and for blueprinting 

chlorine (500 lbs), used to disinfect potable water 

diesel fuel (19,000 lbs), used for back-up power 
for generators 

ferric hydroxide slurry (30,000 lbs), to be used for 
vitrification 

fuel oil #2 (70,000 lbs), used for back-up power 
for boilers and other equipment 

gasoline, unleaded (24,000 lbs), used for on-site 
vehicles 

On-Site Environmental Training 

ion exchange media (39,000 lbs), used for ion 
exchange systems 

nitric acid (2,500 lbs), used in vitrification testing 
and for pH control 

oils - various grades ( l 0,000 lbs), used to lubricate 
various equipment 

Portland cement (90,000 lbs), used in the solidifi
cation of low-level radioactive waste 

silicon dioxide (18,000 lbs), to be used for vitrification 

sodium hydroxide (9,000 lbs), used in water 
treatment 

sodium silicate - liquid grade 40 (11,000 lbs), used 
in the solidification oflow-level radioactive waste 

sodium tetraborate decahydrate (35,0001bs), to be 
used for vitrification 

sulfuric acid (30,000 lbs), used in water treatment 
and laboratories 

zinc bromide solution (20,000 lbs), used for radia
tion shielding in viewing windows. 

On-Site Environmental 
Training 

The safety of personnel who are involved in 
hazardous waste operations falls under the 

Occupational Safety and Health Act (OSHA). This 
act is a comprehensive law governing diverse oc
cupational hazards such as electrical safety and 
protection from fire as well as the handling of 
hazardous materials. The purpose of OSHA is to 
maintain a safe and healthy working environment 
for employees. 

Training for hazardous waste operations at the 
West Valley Demonstration Project is job-specific 
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Chapter 1. Environmental Monitoring Program information 

and takes the mixed waste characteristics of the 
Project into consideration. 

OSHA 29 CFR 1910.120 (Hazardous Waste Op
erations and Emergency Response) requires that 
employees at treatment, storage, and disposal fa
cilities, which are regulated by the Resource Con
servation and Recovery Act, who may be exposed 
to health and safety hazards during hazardous waste 
operations, receive twenty-four hours of initial train
ing and eight hours of annual refresher training. This 
training is in addition to the sixteen-hour radiation 
worker training required for the majority of the 
operations work force. 

The Project's training program identifies employ
ees who are eligible for OSHA instruction, pro
vides an initial twenty-four hour training program 
and an eight-hour refresher course, and documents 
the instruction. 

Initially offered in 1990, the program provides 
detailed information on hazardous materials man
agement procedures, focusing on lessons learned 
in the field. A total of 1,036 employees have 
participated in this program. 

OSHA 29 CFR 1910.120 also requires training in 
proper response to on-site spills of hazardous ma
terials or wastes. The Project has an organized 
Hazardous Materials Emergency Response Team 
that maintains proficiency through classroom in
struction and drills. 

An eight-hour course for supervisors covers how 
to determine site hazards, how to assess risk, on
the-job training, and incident command. Forty
four employees have completed this course. 

In addition, each visitor or nonworker at the site 
must receive a site-specific briefing on safety and 
emergency procedures before being admitted to 
the site. Currently, each visitor views an informa
tion tape that explains site safety policies and 
emergency evacuation procedures. 

Self mAssessment 

elf-assessments were conducted periodically 
in l 992 to review the management and effec

ti vcness of the Project's environmental monitor
ing program and adherence to various 
environmental regulatory requirements to which 
Project activities arc subject. 

Assessments relating to environmental monitoring 
and regulatory compliance are summarized in 
Chapter 5, Quality Assurance. 
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ENVIRONMENTAL 

MONITORING 

Pathway Monitoring 

r)'ihe effluent_and environmental monitoring pro
..1. gram provides data on surface waters, soils, 

sediments, food and produce, and on the effluent air 
and liquids that could provide pathways for the 
movement of radionuclides or hazardous substances 
from the facility to the public. Both radiological and 
nonradiological parameters are monitored in order 
to ascertain the effect of Project activities. 

Sediments are sampled upstream and downstream of 
the WVDP. The food pathway is monitored by 
collecting samples of beef, hay, milk, and produce 
at both near-site and remote locations, samples of 
fish upstream and downstream of the site, and veni
son samples from the on-site deer herd and back
ground locations. Direct radiation on-site, at the 
perimeter of the site, and at background locations is 
also monitored to provide additional data. 

The primary focus of the monitoring program, how
ever, is on air and water pathways, as these would 
be the m~tjor means of transport of radionuclides 
from the site. 

Air and Liquid Pathways 

Air and liquid effluents are monitored on-site by 
collecting samples at locations where small amounts 
of radioactivity or other regulated substances are 
released or might be released. These include plant 
ventilation stacks and various water effluent outfalls. 

Surface water samples are collected from the tributar
ies of Cattaraugus Creek that flow through the 3,345-
acre Western New York Nuclear Service Center and 
from drainage channels within the Project site. 

Both air and water samples are collected at perim
eter locations where the highest concentrations of 
transported radionuclides might be expected. Sam
ples are also collected at remote locations to provide 
background concentration data. 

Sampling Codes 

The c?mplet~ en~ironmental monitoring sched
ule 1s detailed m Appendix A. This schedule 

provides information on monitoring and reporting 
requirements and the types and extent of sampling and 
monitoring at each location. An explanation of the 
codes that identify the sample medium and the specific 
sampling or monitoring location is also found in 
Appendix A. 
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Chapter 2. Environmental Monitoring 

codes are used throughout this report for 
ease of reference and to be consistent with the data 
reported in the appendices. For example, a sample 
location code such as AFGRV AL indicates an air 
sample (A), off-site (F), at the Great Valley 
(GRV AL) sampling station. 

Air Sampler Location 
and Operation 

Air samplers are located at points remote from 
the West Valley Demonstration Project site, 

at perimeter the site, and on the site itself. 
2-1 shows the locations the on-site air 

samplers; Figure 2-2 and Figure A-9 in Appen
dix A show the location of the perimeter and 
remote samplers. 

Air samples are collected by drawing air through 
a very filter with a vacuum pump. The total 
volume of air drawn through the sampler is meas
ured and recorded. The filter traps particles of dust 
that are then tested in the laboratory for radioac
tivity. At the Rock Springs Road and Great Valley 
locations samples are also collected for iodine-129 
and for tritium. (A more detailed description of the 
air sampling program follows below.) 

Water Sampler Location 
and Operation 

A utomatic samplers collect surface water at 
.l"'1points along drainage channels within the 
WNYNSC that are most likely to show any radio
activity released from the site and at a background 
station upstream of the site. Figure 2-3 shows the 
location of the on-site surface water monitoring 
points. (On-site automatic sampler locations are 
WNSP006, WNNDADR, and WNSW74A.) Figure 
2-4 shows the location of the off-site automatic 
surface water monitoring points. (Off-site loca
tions are WFBCTCB, WFFELBR, and the back
ground location, WFBCBKG.) 

Water samplers draw water through a tube extend
ing to an intake below the stream surface. An 
electronically controlled battery-powered pump 
first blows air through the sample line to clear any 
debris. The pump then reverses to collect a sample, 
reverses again to clear line, then resets itself. 
The cycle is repeated after a preset interval. The 
pump and sample container are housed an 
lated and heated shed to allow sampling through
out the year. (A more detailed description the 
water sampling program follows below.) 

Radiological Monitoring 

Air Monitoring 

On-Site Ventilation Systems 

P ermits obtained from state and federal agen
cies allow air to be released from plant ven

tilation stacks during normal operations. The air 
released must meet certain federal and state crit
eria that ensure that the environment and the pub
lic's health and safety are not adversely affected 
by these releases. 

Parameters measured include gross alpha and 
gross beta, tritium, and various isotopes such as 
cesium-137 and strontium-90. To provide conser
vatively high values, alpha and beta radioactivity 
is assumed to come from americium-241 (alpha 
radiation) and strontium-90 (beta radiation) be
cause the derived concentration guides (DCGs) for 
these isotopes are the most stringent. (Department 
of Energy standards and DCGs for radionuclides 
of interest at the West Valley Demonstration Pro
ject are found in Appendix B.) 

2-2 

The exhaust from each permitted fixed ventila
tion system serving the site's facilities is con
tinuously filtered, monitored, and sampled as it 
is released to the atmosphere. Specially designed 
isokinetic sampling nozzles continuously re
move a representative portion of the exhaust air, 
which is then drawn through very fine glass fiber 
filters to trap any particles. Sensitive detectors 



u r1 



i 

0 
* 

TO SPRiNGVILLE 
(6 km) 

vmYNSC 

WNYNSC 130Ur--lDARY 

PROJECT SITE BOUNDARY 

AIR SAMPLER LOCATION 

CORNERS ROAD 

AFBLKST ADDED DECEMBER 1992 

Figure 2-2. Location of Perimeter Air Samplers. 

/ 

* 

2 KILOMETERS 

l 
APPROX. SCALE 



[7 

0 250 500 

GRAPHIC SCALE 

Figure 2-3. Sampling Locations for On-Site Surface Water. 



i 

DUNKIRK 

TO Sf'l?INGVILLE 
(6 km) 

km) ..,. ____ ...,. __ 

WNYNSC 130UNDAF\Y 

Pf~O,J[CT SITE f30UNDAI\Y 

+ CF~[[K SAMF'L.E POINT 

/ 

CORNrnS ROAD 

2 KIL.OMF-:TERS 

~ ... ------1 

Figure 2-4. Location of Off--Site Surface Water Samplers. 



continuously measure the radioactivity on these 
filters and provide readouts of alpha and beta 
radioactivity levels. 

A separate sampling unit on the ventilation stack 
of each system contains another filter that is re
moved every week and tested in the laboratory. 
This sampling system also may contain an acti
vated carbon cartridge used to collect a sample that 
is analyzed for iodine-129. 

In addition to these samples, water vapor from the 
main plant ventilation stack (ANST ACK) and the 
supernatant treatment system (ANSTSTK) is col
lected by trapping moisture on silica gel desiccant 
columns. The trapped water is distilled from the 
silica gel desiccant and analyzed for tritium. 

Because tritium, iodine, and other isotopic concen
trations are quite low, the large-volume samples 
collected weekly from the main plant stack and 
from other emission-point samplers provide the 
only practical means of determining the amount of 
specific radionuclides released from the facility. 
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Radiological Monitoring 

• The Main Plant Ventilation Stack (ANST ACK) 

The main ventilation stack (ANST ACK) sampling 
system monitors the most significant airborne 
fluent point. A high sample collection flow rate 
through multiple intake nozzles ensures a repre
sentative sample for both the weekly filter sample 
and the on-line monitoring system. The total quan
tity of gross alpha, gross beta, and tritium released 
each month from the main stack, based on weekly 
filter measurements, is shown in Appendix 
Table C-2.1. Figure 2-5 shows the five-year trends 
for the main stack samples analyzed for gross alpha 
and gross beta activity. The figure indicates a steady 
downward trend in activity observed for both 
alpha and gross beta. 

Analyses of specific radionuclides in the four 
quarterly composites of the main stack effluent 
samples are listed in Table C-2.2. A comparison 
of the average concentrations of these measured 
isotopes with Department of Energy derived con
centration guides (DCGs) in Table C-2.3 shows 

BETA 
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1987 1988 '1989 1990 1991 

Figure 2-5. Five-Year Trends of Gross Alpha and Gross Beta at the Main Stack 
Sampling Location (ANSTACK) 
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Chapter 2. Environmental Monitoring 

that at the point of stack discharge, average radio
activity levels were already below concentration 
guidelines for airborne radioactivity in an unre
stricted environment. Further dilution from the 
stack to the site boundary reduces the concentra
tion by an average factor of about 200,000. 

• Other On-site Sampling Systems 

Sampling systems similar to those of the main stack 
monitor airborne effluents from the cement solidi
fication system ventilation stack (ANCSSTK), the 
contact size-reduction facility ventilation stack 

(ANCSRFK), and the supernatant treatment sys
tem ventilation stack (ANSTSTK). The 1992 sam
ples showed detectable gross radioactivity, 
including specific beta- and alpha-emitting iso
topes, but did not approach any Department of 
Energy effluent limitations. Tables C-2.4 through 
C-2.9 in Appendix C-2 show monthly totals of 
gross alpha and beta radioactivity and concentra
tions of specific radionuclides for each of these 
sampling locations. 

Three other operations are routinely monitored 
for airborne radioactive releases: the low-level 

waste treatment facility ventilation 
system (ANLL WTF), the contami
nated clothing laundry ventilation 
system (ANLAUNV), and the super
compactor volume reduction ventila
tion system (ANSUPCV). ANLLWTF 
and ANLAUNV arc monitored only 
for gross alpha and gross beta, not for 
specific radionuclides, as these points 
are not currently part of the environ
mental monitoring program. 

Perimeter and Remote Air Sampling 

As in previous years, airborne particu
late radioactive samples were collected 
continuously at five locations around the 
perimeter of the site and at four remote 
locations at Great Valley, West Valley, 
Springville, and Dunkirk, New York. 
(See Fig. 2-2 and Fig. A-9 in Appendix 
A.) A sixth perimeter location at the bulk 
storage warehouse southeast of the Pro
ject site (AFBLKST) was added to the 
program in December 1992. 

Perimeter locations - on Fox Valley 
Road, Rock Springs Road, Route 240, 
Thomas Comers Road, Dutch Hill Road, 
and the bulk storage warehouse - were 
chosen to provide historical continuity 

Silica Gel Columns from the Main Ventilation Stack Sampler or because the location would probably 
provide a high annual average airborne 
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concentration of radioactivity. The five-year 
trends of concentrations of gross alpha and gross 
beta at the Rock Springs Road location are shown 
in Figure 2-6. 

The remote locations provide data from nearby 
communities - West Valley and Springville 
and from natural background areas. Concentra
tions measured at Great Valley (AFGRVAL, 29 
km south of the site) and Dunkirk (AFDNKRK, 
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Radiological Monitoring 

made weekly using a low-background gas propor
tional counter. The gross alpha and gross beta ranges 
and annual averages for each of the off-site sampling 
points are provided in Tables 2-1 and 2-2. 

In addition, quarterly composites consisting of thir
teen weekly filters from each sample station are 
analyzed. Data from these samplers are provided in 
Appendix C-2, Tables C-2.12 through C-2.20. 

1990 1991 7992 1993 

Figure 2-6. Five-Year Trends of Gross Alpha and Gross Beta at the Rock Springs Road 
Sampling Location (AFRSPRD) 

60 km west of the site) are considered repre
sentative of natural background radiation. 

The six perimeter samplers and the four remote 
samplers maintain an average flow of about 40 
L/min (l .4 ft3/min) through a 47-mm glass fiber 
filter. The sampler heads for each of the locations 
are set at l. 7 meters above the ground, the height 
of the average human breathing zone. 

Filters from off-site and perimeter samplers are 
collected weekly and analyzed after a seven-day 
"decay" period to remove interference from short
lived naturally occurring radioactivity. Gross al
pha and gross beta measurements of each filter are 

Air samples are measured weekly and the values are 
averaged each month. The maximum and minimum 
monthly average values are presented as concentra
tions that reflect normal seasonal variations. (See 
Tables 2-1 and 2-2.) 

Levels of reported detectable concentrations of 
iodine-129 at the Rock Springs Road location 
(AFRSPRD) are comparable to the detection limit 
values at the Great Valley location (AFGRVAL). 
Tables C-2.13 and C-2.18 in Appendix C-2 contain 
the data for these two samplers. 
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1992 Gross Alpha Activity at Off-Site and Perimeter Ambient Air 
Sampling Locations 

Location 

AFFXVRD 

AFRSPRD 
AFRT240 
AFSPRVL 

AFTCORD 
AFWEVAL 

AFGRVAL 

AFBOEHN 

AFDNKRK 
AFBLKST 

Number of 

Samples 

52 

52 

52 

52 

52 

52 

52 

52 

52 

4 

µCi/mL 

<0.57 3.21E-l5 

<0.39 - 2.31E-15 

<0.62 - <3.44E-l5 

<0.46 2.SIE-15 

<0.40 - 4.49E-!5 

<0.38 - <7.85E-15 

<0.45 l.90E-15 

<0.58 2.38E-l5 

<0.64 - 4.59E-!5 

<0.68 l.!3E-l 5 

Range 
Bq/m3 

<0.21 l.l9E-04 

<l.45- 8.SSE-05 

<0.23 <l.27E-04 

<l.69 - 9.29E-05 

<0.15 l.66E-04 

<0.14 - <2.90E-04 

<l .68 - 7 .03E-05 

<2.15 - 8.8!E-05 

<0.24 - 1.70E-04 

<2.53 - 4. l 8E-05 

Average monthly concentration range in µCi/mL is 6.17£-16 to 2.49£-15 
Average monthly concentration range in Bq/m3 is 2.3£-05 to 9.2£-05 
DCC limit (gross alpha as Am-241) is 2£-14 µCi/mL, 7.4£-4 Bq/m3 

Table 2-2 

Annual Average 

µCi/mL 

'..OJE-15 3.74E-05 

9.49E-l6 3.SJE-05 

9.86E-l6 3.65E-05 

<7.99E-l6* <2.96E-05 

<8.93E-l6 <3.30E-05 

<9.64E-l6 <3.57E-05 

9.06E-16 3.35E-05 

<8.84E-16 <3.27E-05 

l.0SE-15** 3.88E-05 

<8.69E-l6a <3.22E-05 

* Reflects the minimum annual average value 
** Reflects the maximum annual average value 

1992 Gross Beta Activity at Off.Site and Perimeter Ambient Air 
Sampling Locations 

Location Number of Range Annual Average 

Samples µCi/mL Bq/m3 gCi/mL Bq/m3 

·---·-··- ·--~-~·-·"·-·--·· ···--··--·------

AFFXVRD 
AFRSPRD 
AFRT240 

AFSPRVL 

AFTCORD 
AFWEVAL 

AFGRVAL 

AFBOEHN 
AFDNKRK 

AFBLKST 

52 

52 

52 

52 

52 

52 

52 

52 

52 

4 

<0.22- 3.l2E-14 

0.82 3.!SE-14 

0.85 - 332E-14 

0.78 - 2.98E-14 

0.93 - 7.20E-14 

0.87 4.28E-14 

0.62 - 2.64E-14 

0.94-3.12E-14 

0.95 2.89E-14 

1.40 - 2.91E-14 

<0.08 l.15E-03 

0. 30 - l.l 7E-03 

0.32 - l.23E-03 

0.29 l.l0E-03 

0.34 - 2.66E-03 

0.32 - l .58E-03 

2.29 9.77E-04 

0.35 - l.lSE-03 

0.35 - l.0?E-03 

0.52 - l .08E-03 

Average monthly concentration range in µCi/mL is l.04E-14 to 2.88£-14 
Average monthly concentration range in Bq/m3 is 3.8£-04 to l.lE-03 
DCC limit(gross beta as Sr-90) is 9£-12 µCilmL, 3.JJE-01 Bqlm3 
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l.65E-14 6.!0E-04 

l.77E-14 6.55E-04 

l.69E-14 6.25E-04 

l.58E-14 * 5.SSE-04 

l.83E-l4 6.77E-04 

l.59E-14 5.88E-04 

l.58E-l4 5.85E-04 

l.66E-14 6.14E-04 

1.89E-l4** 6.99E-04 

2.15E-J4l1 7.96E-04 

* Reflects the minimum annual average value 
** Reflects the maximum annual average value 



Thomas Corners, and Route 240 - averaged 
about 1.67E- l 4 µCi/mL ( 6.2E-04 Bq/m 3) of gross 
beta activity in air. This average is comparable to 
1991 data. The average gross beta concentration at 
the Great Valley background station was l .63E- l 4 
µCi/mL (6.0E-04 Bq/m3) in 1991, and in l 992 
averaged 1.58E-14 µCi/mL (5.SE-04 Bqlm\ 

Global Fallout Sampling 

Global fallout is sampled at four of the 
perimeter air sampler locations and at the 
base of the on-site meteorological tower. 
Precipitation from all of the locations is 
collected and analyzed every month. Re
sults from these measurements are reported 
in nCilnl per month for gross alpha and 
gross beta and in µCi/mLfor tritium. (The 
1992 data from these analyses are found 
in Appendix C-2, Table C-2.21. Table C-
2.22 contains precipitation pH measure
ment data). 

Fallout-pot data indicate short-term ef
fects; the reporting units for gross alpha 
and gross beta indicate a rate of deposi
tion rather than the actual concentration 
of activity within the collected water. 
Long-term deposition is measured by sur
face soil samples collected annually near 
each sampling station. Soil sample data 
are.found in Table C-1.10 of Appendix C-1. 

Surface Water and Sediment Monitoring 

On-Site Surface Water Sampling: the 
Low~Level Waste Treatment Facility 

The largest single source of radioactivity released 
to surface waters from the Project is the discharge 
from the low-level waste treatment facility 
(LLWTF) through the lagoon 3 weir (WNSP0OI, 

Radiological Monitoring 

Fig. 2-3) into Erdman Brook, a tributary of Frank's 
Creek. There were seven batch releases totaling 
about 36.9 million liters (9.76 million gal) in 1992. 
In addition to composite samples collected near 
the beginning and end of each discharge, forty
nine daily effluent grab samples were collected 
and analyzed. 

Off-Site Surface Water Sampling 

An off-site sampler (WFFELBR) is located on 
Cattaraugus Creek at Felton Bridge just down
stream of Cattaraugus Creek's confluence with 
Buttermilk Creek, which is the major surface 
drainage from the Western New York Nuclear 
Service Center. (See Fig. 2-4.) The sampler peri
odically collects an aliquot (a small volume of 
water, approximately 100 mL/hr) from the creek. 
A chart recorder registers the stream depth during 
the sampling period so that a flow-weighted weekly 
sample can be proportioned into a monthly compos
ite based on relative stream discharge. The samples 
are analyzed for gross alpha, gross beta, and tritium 
each week, and the composite is analyzed for stron
tium-90 and gamma-emitting isotopes. 

In addition to the Cattaraugus Creek sampler, two 
surface water monitoring stations are located on 
Buttermilk Creek both upstream and downstream 
of the WVDP. Samplers collect water from a 
background location upstream of the Project at 
Fox Valley Road (WFBCBKG) and from a loca
tion at Thomas Comers Road that is downstream 
of the plant and upstream of Buttermilk Creek's 
confluence with Cattaraugus Creek (WFBCTCB). 

The samplers collect a 25-mL aliquot every half
hour. Samples are retrieved biweekly, composited 
monthly, and analyzed for tritium, gross alpha, and 
gross beta radioactivity. A quarterly composite of 
the biweekly samples is analyzed for gamma-emit
ting isotopes and strontium-90. (Table C-1.3 
shows monthly and quarterly radioactivity totals 
upstream of the site at Fox Valley; Table C-1.4 
shows monthly and quarterly radioactivity totals 
downstream of the site at Thomas Comers.) 
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Chapter 2. Environmental Monitoring 

The fourth station (WNSP006) is located on Frank's 
Creek where Project site drainage leaves the security 
area. (See Fig. 2-3.) This sampler collects a 50-mL 
aliquot every half-hour. Samples are retrieved 
weekly and composited both monthly and quarterly. 
Weekly samples are analyzed for tritium and gross 
alpha and beta radioactivity. The monthly composite 
is analyzed for strontium-90 and gamma-emitting 
isotopes. (See Table C-1.5.) A quarterly composite 
is analyzed for carbon-! 4, iodine- I 29, and alpha
emitting isotopes. (See Table C-1.6.) 

Radioactivity Concentrations On-Site: 
Low-Level Waste Treatment :Facility 

The total amounts of radioactivity from specific 
radionuclides in the lagoon 3 effluent arc listed in 
Table C-1.1. The annual average concentrations 

from the lagoon 3 effluent discharge weir, includ
ing all measured isotope fractions, were less than 
31 % of the DCGs. (See Table C-1.2.) 

Radioactivity Concentrations Off-Site: 
Surface Water Sampling Locations 

Radiological concentration data from off-site 
sample points show that average gross radioac
tivity concentrations generally tend to be higher 
in Buttermilk Creek below the WVDP site, pre
sumably because small amounts of radioactivity 
from the site enter Buttermilk Creek via Frank's 
Creek. Tables 2-3 and 2-4 list the range and 
annual averages for gross alpha and gross beta 
activity at surface water locations. 

Springville Dam on Cattaraugus Creek 
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Location 

WFHCBKG 

WFilCTCB 

WFBIGBR 

WFFELBR 

WNSP006 

J,oeation 

WFBCBKG 

\VFBCTCH 

WFHIGHR 

WFl:i'ELHR 

WNSP006 

Table 2-3 
1992 Gross Alpha Activity at Off-Site Surface Water 

Sampling Locations 

Number of Range Annual Average 

Samples µCi/mL Bq/L µCi/mL Bq/L 

12 <0.86 <l .50E-09 <3.18 - <5.55E-02 <1.21E-09 <4.48E-02 

12 <1.13 2.88E-09 <0.42 - I .07E-0 1 <1.69E-09 <6.25E-02 

12 <0.90 - <2.35E··•09 <3.34 - <8.70E-02 < I .66E-·09 <6.14E-02 

65 <0.59 <5.03E-09 <(J.22 - <1.86E-01 <l.74E-09 <6.44E-02 

5'J .. <0.54 9.17E-09 <0.20 - 3.39E·0l <2.32E·09 <8.58E-02 

Table ,,2-4 
.. 199.2 Gross Beta Actiuit_y at Off Site Surface Water 

Sanipling Locations 

Numherof 

Sampks 

12 

12 

12 

()5 

52 

pCi/mL 

2.06 ,l.o0E 09 

).58 lJ.79E{)l) 

<I AJ 4.07E 09 

<0.15 • I. I 3E-08 

0.18 - 4.46E-07 

Range Ammal A vcragc 
Hq/L pCi/mL H11i/L 

0.7<) l 70E-0I 2. 95E09 1.09E0I 

1.32 J.621,:-01 (,.:rn,.09 2..36F-01 

<0.5~ 151E-01 2.3(>F-09 8.73E-02 

<U.5.5 •· 4 .. ISE-·01 3 .55E-09 1.31 E-0 ! 

0.07 - I .65E+0l 5.64E-08 2.09E+0O 
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1 .Ox1 □-3 

:.§ 1 .Ox1 0- 7 

j 1.0x10-e 

Figure 2-7. Five-Year Trends of Gross Alpha, Gross Beta, and Tritium at Sampling location WNSP006 

Thomas Corners Bridge Sampling Location 

These data show that concentrations downstream 
of the site are only marginally higher than back
ground concentrations upstream of the site. To 
establish a perspective on these data, note that if 
the maximum beta concentration in Buttermilk 
Creek downstream of the Project at Thomas Cor
ners Bridge, to which dairy cattle have access, 
were assumed to be entirely from iodine-I 29, 
which is the most restrictive beta-emitting isotope, 
then the radioactivity would represent only 2.0% 
of the Department of Energy's derived concentra
tion guide (DCG) for unrestricted use. 

Frank's Creek Sampling Location 

At sampling location WNSP006 at the Project 
security fence more than 4 kilometers from the 
nearest public access point, the most significant 
beta-emitting radionuclides were measured at 

3 .08E-08 µCi/mL ( 1. lE+00 Bq/L) for cesium-

137 and 3.8 IE-08 µCi/mL( l .4E+00 Bq/L) for 
strontium-90 during the month of highest concentra
tion. This corresponds to 1.0% of the DCG for 
ccsium-137 and 3.8% of the DCG for strontium-90. 

The annual average concentration of cesium at 
WNSP006 was less than 0.9% of the DCG and the 
strontium concentration was 2.0% of the strontium 
DCG. Tritium, at an annual average of 5.0E-07 

µCi/rnL (l.9E+01 Bq/L), was 0.02% of the DCG 
value. Of the fifty-two samples collected and ana
lyzed for gross alpha during 1992, eight were above 
the detection limit. The annual average was 9.0E-10 

µCi/mL gross alpha or 3 .0% of the DCG for ameri
cium-241. The five-year trends of gross alpha, 
gross beta, and tritium concentrations at loca
tion WNSP006 is shown in Figure 2-7. 

Cattaraugus Creek at Felton Bridge 
Sampling Location 

The highest concentrations in monthly composite 
water samples from Cattaraugus Creek during 
1992 show strontium-90 to be less than 0.5% of 
the DCGs for water. No gamma-emitting fuel cy
cle isotopes were detected in Cattaraugus Creek 
during 1992. (See Table C--1.7 .) Yearly averages 
for Cattaraugus Creek gross beta activity at Felton 
Bridge are not significantly higher statistically 
than background levels. Figure 2-8 shows the five
year trends for Cattaraugus Creek samples ana
lyzed for gross alpha, gross beta, and tritium. 
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Radiological Monitoring 

TR! riUM 
1 .Ox1 0 - 7 

2 1 .Ox 1 0--B 

1 
BETA 

ALP! U\ 

1.0xl0- 11 ~---~-
1957 1980 1993 

Figure 2-8. Five-Year Trends of Gross Alpha, Gross Beta, and Tritium at Sampling location WFFElBR 

Sediment Sampling 

Sediments are grab-sampled semiannually at or 
near three of the automatic water sampling loca
tions and at two additional points. Downstream 
locations are Buttermilk Creek at Thomas Corners 
Road (SFfCSED), Cattaraugus Creek at Felton 
Bridge (SFCCSED), and Cattaraugus Creek at the 
Springville Dam (SFSDSED). Upstream locations 
are Buttermilk Creek at Fox Valley Road 
(SFBCSE), and Cattaraugus 
Creek at Bigelow Bridge 

A comparison of cesium-137 to naturally occurring 
gamma-emitter potassium-40 (Fig. 2-10) for the down
stream location nearest the Project (Buttermilk Creek at 
Thoma'> Comers Road - SFTCSED) indicates that 
cesium-137 is present at levels lower than naturally 
occurring gamma emitters. Results of sediment sam
pling upstream and downstream of the Project are 
tabulated in Appendix C-1, Table C-1.9. 

(SFBISED). 1.oE-os ~-~--------------------

A comparison of annual aver
aged 1986-1992 cesium-137 
concentrations for these five 
sampling locations is found in 
Figure 2-9. As the figure indi
cates, cesium-137 concentra
tions are decreasing or staying 
constant with time for the loca
tions downstream. of the Pro
ject (SFfCSED, SFCCSED, 
and SFSDSED). Concentra
tions of cesium-137 at the up
stream locations (SFBCSED 
and SFBISED) have remained 
consistent throughout the 
time period. 

1.OE-06 

1.01:-0 7 

1.0E-08 ,.., ... 
1986 1987 1988 1989 1990 1991 1992 

SAMPLE PERIOD 

SFBCSED - SFBISED ~ SFTCSED 
§ SFCCSED SFSDSED 

Figure 2-9. Annual Averages of Cs-137 (µCl/g dry) in Stream Sediment 
for Two locations Upstream and Three locations Downstream 

of the WVDP 
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Radioactivity 
in the Food 
Chain 

;'::- 1.20E ·05 
·o 

6.00E-06 

CJ.CJCJL+CJCJ 
JUNE 92 NOV 92 

SAMl'l f f'f 1llOIJ 

Each year food samples 
are collected from lo

cations near the site and 
from remote locations. Fish 
and deer are collected dur
ing periods when they 
would normally be taken by 
sportsmen for consumption. 
In addition, milk is collected 
monthly and beef semiannu
ally from cows grazing near 
the site and at remote loca
tions. Hay, corn, apples, and 
beans are collected at the 
ti me of harvest. 

~ NATURAL K-1! 0 - Cs-·137 (uCi/g DRY) 

Figure 2-10. Comparison of Cs-137 with Naturally Occurring K-40 
Concentrations at Downstream Sampling Location SFTCSED 

Fish 

Ten fish samples are collected semiannually 
above the Springville dam from the portion of 
Cattaraugus Creek that is downstream of 
WNYNSC drainage (BFFCATC). Ten fish sam
ples arc also collected annually from Cat
taraugus Creek below the dam (BFFCATD), 
including species that migrate nearly forty miles 
upstream from Lake Erie. These specimens are 
representative of sport fishing catches in the 
creek downstream of the dam at Springville. 

Ten control fish are taken semiannually from wa
ters that are not influenced by site runoff 
(BFFCTRL). These control samples, containing 
only natural radioactivity, provide comparisons 
with the concentrations found in fish taken from 
site-influenced waters. The control samples are 
representative of the species collected in Cat
taraugus Creek downstream from the WVDP. A 
combined total of fifty fish were collected from the 
locations described above. Under a collector's per
mit, these fish are collected by electrofishing, a 
method that temporarily stuns the fish, allowing 

them to be netted for collection. This also allows 
a more balanced selection as compared to standard 
line fishing, and unwanted fish can be returned to 
the creek unharmed. 

Radioactivity Concentrations in Fish 
Samples 

The edible portion of each individual fish collected 
was analyzed for strontium-90 content and the 
gamma-emitting isotopes cesium-134 and -137. 
(See Table C-3.4 in Appendix C-3 for a summary of 
the results.) Concentrations of strontium-90 in fish 
collected downstream of the Project in Cat
taraugus Creek (BFFCATC) were indistinguish
able from upstream control fish (BFFCTRL). 
Concentrations of strontium-90 ranged from be
low the minimum detectable concentration (see 
Glossary) to a maximum of 2.0E-06 µCi/g at 
BFFCATC and from below the minimum detect
able concentration to 2.3E-06 µCi/g at the control 
location (BFFCTRL). 

Except for one fish collected downstream of the 
site that showed a marginal positive detection for 
cesium-137, fish collected in 1992 showed no 
detectable concentrations of cesium-134 or ce-
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sium-137. Strontium-90 levels in fish taken below 
the first upstream barrier from Lake Erie on Cat
taraugus Creek were at or below background lev
els. No cesium-134 or cesium-137 isotopes were 
found in these below-dam downstream fish in 1992. 

Venison 

Specimens from an on-site deer herd also are ana
lyzed for radioactive components. Historically, 
concentrations of radioactivity in deer flesh have 
been very low and site activities have not been 
shown to affect the local herd. 

Radioactivity Concentrations in Venison 

Venison from three deer taken from a resident herd 
on the WNYNSC were analyzed and the data 

Radioactivity in the Food Chain 

compared with data on deer collected in the towns 
of Olean, Geneseo, and Allegany, New York. Low 
levels of radioactivity were detected for both near
site and control samples for tritium, cesium-137, 
and naturally occurring potassium-40. Results for 
these samples are shown in Table C-3.2 in Appen
dix C-3. There is no apparent statistical difference 
in radioactivity concentrations between the con
trol deer and the near-site deer. The range in con
centrations observed was similar to 1991 levels. 
Stronti um-90 and cesium-134 were not detected in 
either near-site or control deer during 1992. 

Beef 

Historically, very little difference in isotope con
centration has been observed between near-site 
and control herds. Beef samples taken semiannu-

Electrofishing with the New York State Department of Environmental Conservation 
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Chapter 2. Environmental Monitoring 

ally from near-site and remote locations are ana
lyzed for tritium, strontium-90, and gamma-emit
ting isotopes such as cesium-134 and cesium-137. 

Radioactivity Concentrations in Beef Samples 

Analyses of two of the four beef samples collected 
in 1992, one near-site and one control sample, 
resulted in positive values for tritium and cesium
! 37. Results for the remaining near-site and con
trol samples were below the minimum detectable 
concentrations for tritium andcesium-137. Results 
of all samples analyzed for strontium-90 and ce
sium-134 were below the minimum detectable 
concentrations. These results are presented Ta
ble C-3.2 in Appendix C-3. 

Milk 

Monthly milk samples were taken in 1992 from 
dairy farms near the site and from control farms 
at some distance from the site (Fig. 2-11 ). Be
sides the quarterly composite of monthly sam
ples from the maximally exposed herd to the 
north (BFMREED), a quarterly composite of 
milk also was prepared from a nearby herd to the 
northwest (BFMCOBO). Single annual samples 
were taken from herds to the south (BFMWIDR) 
and the southwest (BFMHAUR). Monthly sam
ples from control herds (BFMCTLN and 
BFMCTLS) were also prepared as quarterly 
composites. (SeeFig.A-9 inAppendixA for con
trol sample locations.) 

Radioactivity Concentrations in Milk Samples 

Each milk sample was analyzed for strontium-
90, iodine-129, gamma-emitting isotopes (ce
sium-134 and -137), and tritium. Strontium-90 
was detectable in all near-site and control sam
ples. The results for near-site milk ranged from 
9.8E-I Oto l .6E-08 µCi/mL (3.6E-02 to 5.9E-O 1 
Bq/L), and the control milk samples ranged from 
8.2E-10 to 9.9E-09 µCi/mL (3.0E-02 to 3.7E-01 
Bq/L). There was no statistical difference be
tween near-site and control milk samples. Io-

dine-129wasdetected in two near-site samples 
and two control samples. There was no appre
ciable difference between these near-site sam
ple results and the control sample iodine-129 
results. For cesium-137, two control samples and 
one near-site sample showed positive values. Re
sults for tritium analyses also showed a mixture 
of detectable and less-than-detectable results for 
both near-site and control locations. The results 
of these analyses are shown in Table C-3.1 in 
Appendix C-3 and indicate little, if any, differ
ence between near-site and control samples. 

]fruit and Vegetables 

Results from the analysis of beans, apples, sweet 
corn, field corn, and hay collected during 1992 are 
presented in Table C-3.3 in Appendix C-3. Ce
sium-137 and cobalt-60 were below the minimum 
detectable concentrations for all samples col
lected. Tritium and strontium-90 analyses pro
duced both detectable and less-than-detectable 
concentrations for both near-site and control sam
ples, indicating no statistical difference between 
the sample locations. 

Direct Environmental 
Radiation Monitoring 

The current monitoring year, 1992, was the 
ninth full year in which direct penetrating 

radiation was monitored at the West Valley Dem
onstration Project using TL-700 lithium fluoride 
(LiF) thermoluminescent dosimeters (TLDs). 

The dosimeters are processed on-site and are 
used solely for environmental monitoring, 
apart from the occupational dosimetry TLDs. 
The environmental TLD package consists of 
five TLD chips laminated on a thick card bear
ing the location identification and other infor
mation. These cards are placed at each 
monitoring location for one calendar quarter 
(three months) and are then processed to obtain 
the integrated gamma radiation exposure. 
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Chapter 2. Environmental Monitoring 

Monitoring points are located around the 
WNYNSC perimeter and the access road, at the 
waste management units, at the site security fence, 
and at background locations remote from the 
WVDP site. (See Figs. 2-12 and 2-13 and Fig. A-9 
in Appendix A.) The TLDs are numbered in order 
of their installation. The monitoring locations are 
as follows: 

THE PERIMETER OF THE WNYNSC: TI.Ds # 1-16, #20 

THE PERIMETER OF THE WVDP SITE-SECURITY 

FENCE: TLDs #24, #26-29, #32-34 

ON-SITE SOURCES OR SOLID WASTE MANAGE

MENT UNITS: TLDs #18 and #32-36 (RTS drum 
cell); #18 and #19 (SDA); #24 (component stor
age, near the WVDP site security fence); #25 ( the 
maximum measured exposure rate at the closest 
point of public access); #38 (main plant and ce
ment solidification system); #39 (parking lot secu
rity fence closest to the vitrification facility); #40 
(high-level waste tank farm) 

NEAR-SITE COMMUNITIES: TLDs #21 (Springville); 
#22 (West Valley) 

BACKGROUND: TLDs #17 (Five Points Landfill in 
Mansfield); #23 (Great Valley); #37 (Dunkirk); 
#41 (Sardinia) 

The statistical uncertainty of individual results and 
averages was acceptable and measured exposure 
rates were comparable to those of 1991. There 
were no significant differences between the data 
collected from the background TLDs (#17, #23, 
#37, and #41) and from those on the WNYNSC 
perimeter for the 1992 reporting period. 

Appendix C-4 provides a summary of the re
sults for each of the environmental monitoring 
locations by calendar quarter along with aver
ages for comparison. 

The quarterly averages and individual location 
results show very slight differences due to sea-

sonal variation. The data obtained for all four 
calendar quarters compared favorably to the re
spective quarterly data in 1991 with no unusual 
situations observed. The quarterly average of the 
seventeen perimeterTLDs was 19 .3 milliroentgen 
(mR) per quarter (18.5 mrem/quarter) in 1992. 

The perimeter TLD quarterly averages, expressed 
in microroentgen per hour (µR/hr) since 1985 are 
shown in Figure 2-14. 

On-Site Radiation Monitoring 

Certain locations show slight changes in radiation 
levels. Presumably because of its proximity to the 
low-level waste disposal area, the dosimeter at 
location #19 showed a small elevation in radiation 
exposure compared to the WNYNSC perimeter 
locations. Although above background, the read
ings are relatively stable from year to year. Loca
tions #25, #29, and #30 on the public access road 
that runs through the site north of the facility and #26 
at the east security fence also showed small elevations 
above background. (See Appendix C-4, Table C-4.1.) 

Location #24 on the north inner facility fence is 
not included in the off-site environmental moni
toring program; however, it is a co-location site for 
one Nuclear Regulatory Commission (NRC) 
TLD. (See Appendix D, Table D-6.) This point 
received an average exposure of 0.52 milli
roentgens (mR) per hour during 1992, as opposed 
to 0.57 mR/hr in 1991 and 0.63 mR/hr in 1990. 
Sealed containers of radioactive components and 
debris from the plant decontamination work are 
stored nearby. The storage area is well within the 
WNYNSC boundary and is not readily accessible 
by the public. Locations #27, #28, and #31 at the 
security fence are at levels near background. 

Locations around the radwaste treatment storage 
(RTS) building- the drum cell - showed a steady 
state condition during the l 992 calendar year. The 
average dose rate at these locations (TLDs#l8, #32, 
#33, #34, #35, and #36) was 0.025 mR/hr in 1992, 
compared to 0.026 mR/hr in 1991. These exposure 
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rates, which are above background levels, reflect 
the placement in the building of drums containing 
decontaminated supernatant mixed with cement. 
The drum cell and the surrounding TLD locations 
are well within the WNYNSC boundary and are 
not readily accessible by the public. 

Perimeter and Off-Site Radiation 
Monitoring 

The perimeter TLDs (lLDs #1-16 and #20) are 
located in the sixteen compass sectors around the 
facility near the WNYNSC boundary. The quar
terly averages for these TLDs (Fig. 2-14) indicate 
no trends other than normal seasonal fluctuations. 
lLDs#l 7, #21-23, #37, and #41 monitor near-site 
community and background locations. The results 
from these monitoring points are essentially the 
same as the perimeter TLDs. Figure C-4.1 in Ap
pendix C-4 shows the average quarterly exposure 
rate at each off-site TLD location. Figure C-4.2 
shows the average quarterly exposure rate at each 
on-site TLD. 

Meteorological Monitoring 

Meteorological monitoring at the WVDP 
provides representative and verifiable data 

that characterize the local and regional climatol
ogy of the site. These data are used to assess 
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Meteorological Monitoring 

potential effects of routine and nonroutine releases 
of airborne radioactive materials and to calculate 
dispersion models for any releases that may ex
ceed DOE effluent limits. 

Since dispersive capabilities of the atmosphere are 
dependent upon wind speed, wind direction, and 
atmospheric stability (which is a function indicated 
by the difference in temperature between the 10-
meter and 60-meter elevations), these param
eters are closely monitored and are available to the 
emergency response organization at the WVDP. 

The on-site 60-meter meteorological tower con
tinuously monitors wind speed and wind direction; 
temperatures are measured at both 60-meter and 
10-meter elevations. In addition, an independent, 
remote 10-meter meteorological station located 
approximate! y 5 kilometers south of the site on the 
top of Dutch Hill Road continuously monitors 
wind speed and wind direction. Dewpoint, precipi
tation, and barometric pressure are also monitored 
at the on-site meteorological tower location. 

The two meteorological locations supply data to the 
primary digital and analog data acquisition systems 
located within the Environmental Laboratory. All 
on-site systems are provided with uninterruptible 
power backup in case of site power failure. 

µRlhr 
1 5 

DFTLDOl THROUGH DFTLD16 ANO OFTLD20 

COMBINED QUARTERLY AVERAGE 

1 0 

5 

0 

QUARTER 1 2 3 4 1 2 3 4 1 2 3 4 l 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
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Figure 2-14. Trend of Environmental Radiation Levels (µRlhr) 
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Figures C-6.] and C-6.2 in Appendix C-6 illus
trate 1992 mean wind speed and wind direction 
at the l 0-meter and 60-meter elevations. 

Cumulative total and weekly total precipitation data 
are illustrated in Figures C-6.3 and C-6.4 in Appen
dix C-6. Precipitation in 1992 was almost 7 inches 
(17%) above the annual average of 41 inches. 

Information such as meteorological system cali
bration records, site log books, and analog strip 
charts are stored in protected archives. Electronic 
files containing meteorological data are copied 
(downloaded) daily and stored off-site. Meteoro
logical towers and instruments are examined three 

Checking Data from the Meteorological Tower 

times weekly for proper function and calibrated 
semiannually and/or whenever instrument mainte
nance might affect calibration. 

Special Monitoring 

Stormwater Monitoring 

As mandated by the U.S. Environmental Pro
tection Agency NPDES (National Pollutant 

Discharge Elimination System) program, the New 
York State Department of Environmental Conser
vation received permit applications in 1992 for 
stormwater run-off discharges. 

Three locations on-site have been identified as 
the primary conduits for run-off water in a 
storm: Frank's Creek at the security fence 
(WNSP006), the north swamp drainage 
(WNSW74A), and the northeast swamp drain-· 
age (WNSW AMP). Baseline grab samples 
and samples taken during a storm in 1991 were 
analyzed for a number of chemical and radio
logical parameters. Results indicated no radio
logical or nonradiological contaminants in 
addition to what is routinely measured and 
reported in the site environmental reports. 
Analysis results were included in a permit 
application for storm water discharges. The ap
plication was filed with the New York State 
Department of Environmental Conservation 
in 1992 and is still pending as of the publica
tion of this report. 

Solvent Contamination Monitoring 

Radioactively contaminated solvent was first 
discovered at the northern boundary of the 
NRC-licensed disposal area (NDA) in 1983, 
shortly after the Department of Energy assumed 
control of the WVDP site. Extensive sampling 
and monitoring through 1989 revealed the pos
sibility that the solvent could migrate. To con
tain this subsurface solvent migration, an 
interceptor trench and liquid pretreatment sys
tem (LPS) were built. The interceptor trench 

2 - 24 



was designed to halt and collect subsurface water, 
which could be carrying solvent, in order to pre
vent it from entering the surface water drainage 
ditch leading into Erdman Brook. 

The LPS was designed to separate the solvent from 
the water and to treat the collected water before its 
transfer to the low-level waste treatment facility. 
Pretreatment would remove the sol vent and reduce 
the concentration of iodine-129 in the water. The 
separated solvent would be stored for subsequent 
treatment and disposal. 

In 1992 and as of the first four months of 1993, 
no water containing solvent had ever been en
countered in the trench, and thus no water or 
solvent has been treated by the LPS. It should be 
noted that water containing solvent has never 
been detected in groundwater monitoring wells 
outside the NDA or in the surface water drainage 
downstream of the WVDP. 

Survey of Trees near the NDA 

During a routine radiation survey by the Radiation 
and Safety department, radioactivity was detected 
in several trees located immediately north of the 
NDA. The trees were surveyed by placing a cali
brated hand-held detector against their trunks. 
Two species of trees, apple and beech, indicated 
activity above background. Because leaves could 
be blown off-site by the wind and apples could be 
eaten by the local deer herd, samples of tree leaves 
and apples were collected in late fall 1992 and 
analyzed for radioactivity. 

Preliminary analytical results indicate that the 
only significant isotopes present were naturally 
occurring. No measurable amounts of fuel cycle 
radionuclides were detected in the leaves or ap
ples. Further characterization of radioactivity 
levels is planned. 

Special Monitoring 

Local Population Survey 

Businesses and residents within 5 kilometers of 
the center of the Project site were surveyed by 
WVDP personnel in June and July 1992. (No 
population or housing units are within l kilome
ter of the center of the site because this area is 
within the WNYNSC property boundary.) The 
survey identified 416 housing units (381 occupied, 
9 vacant, and 26 seasonal) within the 5 kilometers. 
Of the total 1,052 residents counted, 735 were 
more than 18 years of age. School-aged children 
between 6 and 18 years old numbered 232, and 85 
residents were under the age of 5. Based on ob
served residence upkeep and new construction, an 
additional 81 residents who were not contacted 
were estimated to reside within the 5-kilometer 
radius. Resident numbers were sorted and tallied 
according to the distance and direction from the 
plant by sector and corresponding compass di
rection (e.g., NNW, SSE). 

The results of the survey were incorporated into 
environmental information documents used as 
bases for environmental impact statement evalu
ations. This information also adds to the accuracy 
of near-site dose estimates and unplanned release 
response action. 

Drum Cell Monitoring 

Liquid high-level waste (supernatant from tank 8D-
2) processed by the integrated radwaste treatment 
system (IRTS) produced 1,636 drums of cement
solidified low-level waste of 71-gallons each. These 
were added to the 10,393 drums already placed in 
the drum cell for a total of 12,029 drums. 

Most of the gamma radiation emitted from these 
drums is shielded by the configuration in which 
the drums are stacked. However, some radiation 
is emitted through the roof of the drum cell, 
which is unshielded. This radiation scatters in air 
and adds to the existing naturally occuring 
gamma-ray background. 
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Chapter 2. Environmental Monitoring 

Radiation exposure levels are monitored at various 
locations around the drum cell perimeter and at the 
closest location accessible to the public approxi
mately 300 meters west at Rock Springs Road. 
Baseline measurements had been taken in 1987 and 
1988 before placing the drums. Two types of meas
urements were taken: instantaneous, using a high
pressure ion chamber (HPIC), and cumulative, 
using thermoluminescent dosimeters. 

The strength of the gamma-ray field can vary 
considerably from clay to clay because of changes 
in meteorological conditions. TLD measurements 
provide a more accurate estimate of long-term 
changes in the radiation field because they inte
grate the radiation exposure over an entire calendar 
quarter. Such quarterly readings show evidence of 
a seasonal cycle. Annual variability in background 
radiation levels can depend on such factors as 
average temperature, air pressure, humidity, pre
cipitation (including snow cover on the ground), 
and solar activity during a particular year. The 
TLD measurements at the Rock Springs Road 
location (TLDs #28 and #31) are presented in Ap
pendix C-4, Table C-4.1. 

To assess any increase in the radiation field con
tributed at the security fence at Rock Springs Road 
from the drums in the drum cell, HPIC measure
ments were compared with earlier studies. The 
1992 HPIC measurements indicate that the expo
sure rate at this location did not differ significantly 
from background readings obtained at the Envi
ronmental Laboratory, which is located about 500 
meters away from the drum cell. 

Closed Landfill Maintenance 

Closure of the on-site nonradioactive construction 
and demolition debris landfill (COOL) was com
pleted in August 1986. The landfill area was closed 
in accordance with NYSDEC requirements for 
this type oflandfill, following a closure plan (Stan
dish 1985) approved by NYSDEC. In 1992 the 
closed facility was routinely inspected and main
tained as specified by the closure requirements, 

including checking the closure area for proper 
drainage (i.e., no obvious ponding or soil erosion) 
and cutting the grass planted on the soil and clay 
cap. Groundwater monitoring in the area of the 
closed landfill is described in Chapter 3, Ground
water Monitoring. 

N onradiological Monitoring 

Air Monitoring 

onradiological emissions and plant effluents 
are controlled and permitted under New 

York State Department of Environmental Conser
vation and U.S. Environmental Protection Agency 
regulations. The regulations that apply to the 
WVDP are listed in Table B-2 in Appendix B. The 
individual air permits held by the WVDP are iden
tified and described in Table B-3. 

The nonradiological air permits are for minor 
sources of regulated pollutants that include par
ticulates, ammmonia, nitric acid mist and oxides 
of nitrogen, and sulfur. However, because of their 
insignificant concentrations and small mass dis
charge, monitoring of these parameters currently 
is not required. 

Surface Water Monitoring 

Liquid discharges are regulated under the State 
Pollutant Discharge Elimination System (SPDES). 

The WVDP holds a SPDES permit that identifies 
the outfalls where liquid effluents are released to 
Erdman Brook (Fig. 2-15) and that specifies the 
sampling and analytical requirements for each 
outfall. This permit was modified in 1990 to 
include additional monitoring requirements at 
outfall WNSP00l. 

Three outfalls are identified in the permit: 

• outfall WNSP00l, discharge from the low
level waste treatment facility 
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Chapter 2. Environmental Monitoring 

• outfall WNSP007, discharge from the sanitary 
and utility effluent mixing basin 

• outfall WNSP008, groundwater effluent from 
the perimeter of the low-level waste treatment 
facility storage lagoons. 

The conditions and requirements of the current 
SPDES permit are summarized in Table C-5. l in 
Appendix C-5. 

The most significant features of the SPDES permit 
are the requirements to report biochemical oxygen 
demand, iron, and ammonia data as flow-weighted 
concentrations and to apply a net discharge limit for 
iron. The net limit allows the Project to account for 
amounts of iron that are naturally present in the site's 
incoming water. The flow-weighted limits apply to 
the total discharge of Project effluents but allow the 
more dilute waste streams to have a maximum effect 
in determining compliance with effluent concentra
tion limits specified in the permit. 

The SPDES monitoring data for 1992 are dis
played in Figures C-5.2 through C-5.37 in Appen
dix C-5. The WVDP reported a total of two 
noncompliance episodes in 1992 (Table C-5.2). 
These are described in the Environmental Compli
ance Summary: Calendar Year 1992. 

Semiannual grab sampling at locations WNSP006 
(Frank's Creek at the security fence), WNSWAMP 
(northeast swamp drainage), WNSW74A (north 
swamp drainage), and WFBCBKG (Buttermilk 
Creek at Fox Valley) were performed in 1992. These 
samples are screened for organic constituents and 
selected anions, cations, and metals. Results of these 
measurements for WNSP006 and WFBCBKG are 
found in Table C-1.11 in Appendix C-1. 
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GROUNDWATER 
MONITORING 

Geology of the West Valley 
Site 

rt,lie West Valley Demonstration Project is lo
.I. cated on the dissected and glaciated A11egheny 

Plateau at the northern border of Cattaraugus County 
in southwestern New York. The site is underlain by 
a thick sequence of Holocene (recent) and Pleisto
cene (ice age) sediments contained in a steep-sided 
bedrock valley. From youngest to oldest, these un
consolidated deposits consist of alluvial and 
glaciofluvial silty coarse-grained deposits, found al
most exclusively in the northern part of the site, and 
a sequence ,of up to three fine-grained glacial tills of 
Lavery, Kent, and possible Olean age, which are 
separated by stratified fluvio-lacustrine deposits. 
These are underlain by bedrock composed of upper 
Devonian shales and interbedded siltstones of the 
Canadaway and Conneaut Groups, which dip south
ward at about 5 m/km (Rickard 1975). 

The sediments above the second (Kent) till are gen
erally regarded as containing all of the potential 
routes for the migration of contaminants from the 
WVDP site. (See Hydrogeology of the West Val
ley Site below for a description of these units. See 
also Figs. 3-1 and 3-2, which show relative locations 
of these sediments on the north and south plateaus.) 

The most widespread glacial unit in the site area 
is the Kent till, deposited between 15,500 and 
24,000 years ago toward the end of the Wisconsi
nan glaciation. At that time the ancestral Butter
milk Creek Valley was covered with ice. As the 
glacier receded, debris trapped in the ice was left 
behind in the vicinity of West Valley. Meltwater, 
confined to the valley by the debris dam at West 
Valley and the ice front, formed a glacial lake that 
persisted until the glacier receded far enough 
northward to uncover older drainage ways. As the 
ice continued to melt, more material was released 
and deposited to form the recessional sequence 
(lacustrine and kame delta deposits) that presently 
overlie the Kent till. Continued recession of the 
glacier ultimately led to drainage of the proglacial 
lake and exposure of its sediments to erosion 
(LaFleur 1979). 

About 15,000 years ago the ice began its last 
advance (Albanese et al. 1984). Material from this 
advance covered the recessional deposits with as 
much as 40 meters ( 130 ft) of glacial till. This unit, 
the Lavery till, is the uppermost unit throughout 
much of the site. The retreat of the Lavery ice left 
behind another proglacial lake that ultimately 
drained, allowing modern Buttermilk Creek to 
flow northward to Cattaraugus Creek. The modern 
Buttermilk Creek has cut the present valley since 

Chapter3 



Chapter • 
3 Groundwater ----~~~2.5::.:'.:'.'.'.::!::'.:~~M~o:n=it=o=ri=n=g======================== 

NORTH PLATEAU ENE 

h Plateau y 
the Nort th and Quarr 

s Section through k to the east and '°\i to the north. I g1c Cros Frank's Cree f Frank's Cree Edman 3-1. Geo o • lacier. Post- k (a tributary o F k's Creek, r h Fi9w• f h Wisconsman g d" g the Cree of ran . h nd sout 
at o t e inclu m Another tributary VDP into a nort a 

the final retre d alluvial fans, WVDP b" ts the W 

twash an • rt of the ' Brook, ,sec ·F. 3-3.) Lavery ou er!ies the northern p~I between 15,000 (See ig. -

fan that ov. n the Lavery t1 plateau. . . nd lagoons are 
were depos1 ted o (LaFleur 1979). - . n I ant, w astc tanks, :e drum cell, the 

and 14,200 years ago The mm Ph north plateau. T . d the state-b-
l 

ted on t e (NDA), an d 
o ogy loca dd. 'posal area th plateau. 

W 
ter Hy r NRC-license is (SDA) are on the sou 

S 
rface a d disposal area U 1 Service Cen- cense ' 

k Nuc ear W st N
ew y or C ek water- f the e he Western - C' ttamugus re 43 I gy 0 

ter lies within_ the_ a Lake Erie about - -_ HydlrogSe1.oteo 
hich empties mto of Buffalo. Butter V I ey 

shed, w (27 mi) southwest f Cattaraugus a 'II nd Recessional 
kilometers h' h is a tributary o d 111 of the d Lavery T1 a th Plateaus 

"lk Creek, w tc ·I WNYNSC an ' Unweathere h North and Sou m1 _ most oft 1e eon t e 

Creek, drams - • Sequenc . tly an olive gray, 
WVDP fac1ht1es. k's ·11 ·s predomman d ods or 

• • w1"thin the Fran , The Lavery t1 I: . ·11 with scattere p -t
'ttncd of 1 glacial ti 

• • • c·on , 'b tary ay VDP site is -- k is a tr1 u silty c . The W hed· Frank's Creep .' bounded by Creek waters ' The WVD is 
'lk Creek. Butte1m1 

3-2 



0 
> 
(!I 
z ... 
w 
w 
!!:a 
z 
Q 
I-
<( 
> 
w 
..I 
UJ 

UJ 
I-
<( 

::I! 
)( 
0 
a; 
a. 
Cl. 
Cl: 

masses of silt and sand. The till ranges up to 30 
meters (100 ft) in thickness beneath the active 
areas of the site, generally increasing towards But
termilk Creek and the center of the bedrock valley. 
The Lavery till is the surficial unit on the south 
plateau and is the host formation for wastes buried 
in the SDA and NDA; on the north plateau the 
Lavery till is immediately overlain by the surficial 
sand and gravel layer. Groundwater flow in the 
unweathered till is predominantly vertically 
downward, towards the underlying recessional se
quence. The hydraulic conductivity of the un-

. -8 ()-7 weathered till ranges from 10 to 1 cm/ sec 
(10-5 to 10-4 ft/day). Values of vertical and hori
zontal hydraulic conductivity obtained from labo
ratory analysis of undisturbed cores and field 
analyses of piezometer recovery data suggest that 
the unweathered till is essentially isotropic, i.e., it 

Hydro geology of the West Valley Site 

has equal flow properties in both vertical and 
horizontal directions. 

The underlying recessional sequence, commonly 
called the lacustrine unit, consists of alternating 
deposits oflacustrine clayey silts and coarser kame 
delta and outwash type of sands and gravels. These 
deposits underlie the Lavery till beneath most of 
the site, pinching out along the southwestern cor
ner where the bedrock valley intersects the se
quence. Groundwater flow is predominantly to the 
northeast, towards Buttermilk Creek, at an esti
mated velocity of 13 cm/year (0.4 ft/yr). The hy
draulic conductivity is approximately 1 o-6 cm/sec 
(10-3 ft/day). Recharge comes from the overlying 
till and the bedrock in the southwest, and discharge 
is to Buttermilk Creek. Underneath the recessional 
sequence is the less permeable Kent till. 
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Chapter 3. Groundwater Monitoring 

North Plateau 

Surficial Sand and Gravel Layer 

The surface of the north plateau is covered by a 
silty sand and gravel layer composed of younger 
Holocene alluvial deposits that over! ie older Pleis
tocene-age glaciofluvial deposits. Together, these 
two layers range up to 12.5 meters ( 41 ft) in 
thickness near the center of the plateau and are 
absent along the northern, eastern, and southern 
edges of the plateau, where they have been re
moved by erosion. 

Depth to groundwater within this layer varies from 
0 meters to 5 meters (0 ft to 16 ft), being deepest 
generally beneath the central north plateau (be
neath the main plant facilities) and intersect-
ing the surface farther north towards the 
security fence. Groundwater in this layer 
generally flows across the north plateau 
from the southwest (near Rock Springs 
Road) to the northeast (towards Frank's 
Creek) with an average velocity of l 8.6 m/yr 
(61 ft/yr). The mean hydraulic conductivity 
is 1.5 x 10-4 cm/sec (0.43 ft/day). Ground-
water near the northwestern and southwest-
ern margins of the sand and gravel layer 
flows radially outward toward Quarry Creek 
and Erdman Brook, respectively. A very 
small percentage of groundwater flows 
downward into the underlying Lavery till. 

Till-Sand 

On-site investigations from l 989 through 
l 990 have identified a sandy unit of limited 
areal extent and variable thickness within 
the Lavery till, primarily beneath the north 
plateau. This unit, called the till-sand, was 
not specifically identified in previous stud
ies as a hydrologic unit. Groundwater flow 
through this unit is limited, and surface dis
charge locations have not been observed. 

• 

South Plateau 

Weathered Lavery Till 

On the south plateau, the upper portion of Lavery 
till exposed at the surface is referred to as the 
weathered till. It is physically distinct from the 
underlying unweathered till, as it has been oxi
dized to a brown color and contains numerous 
fractures and root tubes. The thickness of this layer 
generally varies from 0.9 to 4.9 meters (3 to l 6 ft). 
On the north plateau, the weathered till layer is 
much thinner or nonexistent. 

Groundwater that occurs in the upper 4.5 meters 
(l 5 ft) flows both horizontally and vertically. This 
enables the groundwater to move laterally across 

J_·_· :~ ·~·, , __ '" 

·:tr 

• 

Measuring a Soil Core Sample 
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the plateau before moving downward into the un
weathered Lavery till or discharging to nearby land
surface depressions or stream channels. The 
hydraulic conductivity of the weathered till varies 
from 10-8 to 10-5 cm/sec (10-5 to 10-2 ft/day), with the 
highest conductivities associated with fracture zones. 

Groundwater Monitoring 
Program Overview 

A n expanded groundwater monitoring pro
..t"".l.@-am was phased in during 1991. The 105 
groundwater monitoring points provided radio
logical and chemical surveillance of both active 
and inactive super solid waste management units 
(SSWMUs) and of general site-wide conditions. A 

schedule of monitoring for all points was in 
effect for all of 1992. Two additional sampling 
points were added for the second half of the year, 
bringing the total to l 07 monitoring points. On
site groundwater monitoring point locations are 
shown on Figure 3-3. 

Monitoring includes the five different geologic 
units discussed above: the sand and gravel unit, the 
weathered Lavery til 1, the unweathered Lavery till, 
the till-sand unit, and the lacustrine unit. Table 3-1 
lists the twelve identified super solid waste man
agement units, the well position within the waste 
management unit, the geologic unit monitored, 
and the depth of each well. Figure 3-3 shows the 
outline of these twelve super solid waste manage
ment units at the West Valley Demonstration Pro
ject. (Twenty-one of the wells are in the 
state-licensed disposal area [SDA] and are the re
sponsibility of the New York State Energy Re
search and Development Authority [NYSERDA]. 
Although the state-licensed disposal area is a 
closed radioactive waste landfill contiguous to the 
Project premises, the WVDP is not responsible for 
the facilities or activities relating to it. Under a 
joint agreement with NYSERDA, however, the 
Project provides specifically requested technical 
support to NYSERDA in SDA-related matters.) 

Groundwater Monitoring Program Overview 

Groundwater monitoring fulfills multiple technical 
and regulatory requirements, which are summarized 
in the site's ENVIRONMENTAL MONITORING PRO
GRAM PLAN (West Valley Nuclear Services 1992), the 
draft SAMPLING AND ANALYSIS PLAN FOR THE 
GROUNDWATER MONITORING NETWORK(WestVal
ley Nuclear Services 1990), the annual site GROUND
WATER PROTECTION MANAGEMENT PROGRAM 
PLAN, (West Valley Nuclear Services 1990), and the 
draft RCRA FAClLITY INVESTIGATION WORK PLAN 
(West Valley Nuclear Services 1992). 

The data generated as part of the groundwater 
monitoring program also will be used to support 
preparation of an environmental impact statement 
(EIS) that will assess the effect of Project comple
tion and site closure or long-term management. 

Four designations are often used to indicate a 
well's function within a groundwater monitoring 
program: 

Upgradient well. A well installed hydraulically up
gradient of the unit under study that is capable of 
yielding groundwater samples that are repre
sentative of local conditions and that are not affected 
by the unit in question. 

Downgradient well. A well installed hydraulically 
downgradient of the unit that is capable of detect
ing the migration of contaminants from the unit 
under study. 

Background well. A well installed hydraulically 
upgradient of all waste management units that is 
capable of yielding groundwater samples that are 
representative of natural conditions. In some cases 
upgradient wells may be downgradient of other 
units, which makes them unsuitable for use as true 
background wells. However, they are still useful 
for providing upgradient information about the 
unit under study. 

Crossgradient well. A well installed to the side of 
the major downgradient flow path. 
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TABLE 3-1 

GROUNDWATER MONITORING NETWORK: SUPER SOLID WASTE MANAGEMENT UNITS 

SSWMUs and Well Identification Geological Unit Well Position Depth (ft) 
Constituent SWMUs Number Monitored in SSWMU Below Grade 

SSWMU No. 1 • Low-Level 
Waste Treatment Facilities: 

WNW0103 s u 21.00 . Former Lagoon 1 WNW0/04 s u 23.00 . LL WTF Lagoons WNW0105 s D 28.00 . LL WTF Building WNW0/06 s D 14.50 . Interceptors WNW0/07 u D 28.00 
• Neutralizer Pit WNW0J08 u D 33.00 

WNW0J09 u D 33.00 
WNW0JJ0 u D 33.00 
WNW0JJJ s D 11.00 
WNW0l 14 u D 29.00 
WNW0I 15 u n* 28.00 
WNW0J 16 s n* ll.00 
WNW8603 s n* 25.42 
WNW8604 s c* 23.00 
WNW8605 s D 13.00 
WNSP008 Groundwater French Drain Monitoring Point 

SSWMU No. 2 • Miscellaneous 
Small Units: 

WNW0201 s u 20.00 
• Sludge Ponds WNW0202 TS u 38.00 . Solvent Dike WNW0203 s u 18.00 . Effluent Mixing Basin WNW0204 TS u 43.00 
• Paper Incinerator WNW0205 s D 11.00 

WNW0206 TS D 37.80 
WNW0207 S,/UJ D ll.00 
WNW0208 TS D 23.00 
WNW8606 s D 13.00 

SSWMU No. 3 • Liquid Waste 
Treatment System: 

WNW0301 s u 16.00 . Liquid Waste WNW0302 TS u 28.00 
Treatment System WNW0305 s D* 31.00 . Cement Solidification System WNW0306 L D* 81.00 . Main Process Bldg. (spec(fic WNW0307 s D* 16.00 
areas) . Background (North Plateau) WNWNBJS S,[WJ B 13.00 

* Position to be f1irther evaluated 
Well position in SSWMU: U = upgradient; D = downgradient; B = background; C = crossgradient 
Geologic Unit. Primary units monitored are: W = weathered till; U = unweathered till; S = sand and gravel; L = lacustrine; 
TS = till-sand 
Units enclosed in brackets indicate the geologic unit is only a secondary monitoring unit. 
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TABLE 3-1 (continued) 

GROUNDWATER MONITORING NETWORK: SUPER SOLID WASTE MANAGEMENT UNITS 

SSWMUs and Well Identification Geological Unit Well Position Depth (ft) 
Constituent SWMUs Number Monitored in SSWMU Below Grade 

SSWMU No. 4 - HL W Storage 
and Processing Area: 

WNW0401 S,[UJ u 16.00 . Vitrification Facility WNW0402 TS u 29.00 . Vitrification Test Tanks WNW0403 s u 13.00 . HLW Tanks WNW0404 TS u 36.50 . Supernatant Treatment System WNW0405 u D 12.50 
WNW0406 s D 16.80 
WNW0407 L,[UJ D 75.50 
WNW0408 s D 38.00 
WNW0409 u D 55.00 
WNW0410 L u 78.00 
WNW0411 L,[UJ u 65.50 
WNW8607 s D 18.75 
WNW8608 s D 19.00 
WNW8609 s D 25.00 

SSWMU No. 5 - Maintenance 
Shop Leach Field: 

WNW0501 s u 33.00 
• Maintenance Shop WNW0502 s D 18.00 

Leach Field 

SSWMU No. 6 - Low-Level 
Waste Storage Area: 

WNW0601 s D 6.00 
• Hardstands (Old and New) WNW0602 s D 13.00 . Lag Storage WNW0603 s u 13.00 . Lag Storage Additions WNW0604 s D 11.00 

WNW0605 S,JUJ D 11.00 
WNW8607 s u 18.75 
WNW8608 s u 19.00 

SSWMU No. 7 - CPC Waste 
Storage Area: 

WNW0701 TS u 28.00 . CPC Waste Storage Area WNW0702 u D 38.00 
WNW0703 u D 21.00 
WNW0704 u D 15.50 
WNW0705 u D 21.00 
WNW0706 s u 11.00 
WNW0707 U,[WJ D 11.00 

• Position to be further evaluated 
Well position in SSWMU: U = upgradient; D = downgradient; B = background; C = crossgradient 
Geologic Unit. Primary units monitored are: W = weathered till; U = unweathered till; S = sand and gravel; L = lacustrine; 
TS till-sand 
Units enclosed in brackets indicate the geologic unit is only a secondary monitoring unit. 
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TABLE 3-1 (continued) 

GROUNDWATER MONITORING NETWORK: SUPER SOLID WASTE MANAGEMENT UNITS 

SSWMUs and Well identification Geological Unit Well Position Depth (ft) 
Constituent SWMUs Number Monitored in SSWMU Below Grade 

SSWMU No. 8 - Construction 
and Demolition Debris Landfill: 

WNW080/ s u 17.50 . Former Construction and WNW0802 S,[U/ D fl.OD 
Demolition Debris Landfill WNW0803 s D 18.00 

WNW0804 s u 9.00 
WNGSEEP Groundwater Seepage 
WNDMPNE Monitoring Points 
WNW86!2 s D 18.83 

SSWMU No. 9 - NRC-Licensed 
Disposal Area: 

WNW0901 L,[UJ u 136.0 . NRC-Licensed Disposal Area WNW0902 L,[U/ u 128.0 . Container Storage Area WNW0903 L,[UJ D* 133.0 
• Trench interceptor Project WNW0904 u D 26.00 

WNW0905 TS D 23.00 
WNW0906 w v* 10.00 
WNW0907 W,[UJ D* 16.00 
WNW0908 W,lUJ u 21.00 
WNW0909 W,/UJ D 23.0 
WNW0910 u D 29.6 
WNW8610 L D 114.0 
WNW861 I L D 120.0 

SSWMU No. 10 - JRTS Drum 
Cell: 

WNWI00J L,[UJ u 116.0 . JRTS Drum Cell WNW1002 L,{UJ D 113.0 
WNWJ003 L D 138.0 
WNW1004 L,{U] D 108.0 
WNW1005 W,[UJ u 19.00 
WNW1006 W,[UJ D 20.00 
WNWI007 W,[UJ D 23.00 

• Background WNW1008B L,[UJ B 51.00 
(South Plateau) WNW1008C W,[UJ B 18.00 

* Position to be further evaluated 
Well position in SSWMU: U = upgradient; D = downgradient; B background; C = crossgradient 
Geologic Unit. Primary units monitored are: W = weathered till; U = unweathered till; S = sand and gravel; L = lacustrine; 
TS = till-sand 
Units enclosed in brackets indicate the geologic unit is only a secondary monitoring unit. 
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TABLE 3-1 (concluded) 

GROUNDWATER MONJTORING NETWORK: SUPER SOLID WASTE MANAGEMENT UNJTS 

SSWMUs and Well Identification Geological Unit Well Position Depth (ft) 
Constituent SWMUs Number Monitored in SSWMU Below Grade 

SSWMU No. 11 - State-
Licensed Disposal Area: 

WNWJJOJA W,[UJ u 16.00 . State-Licensed Disposal Area WNWJ JOIE u u 30.00 
(SDA) [NYSERDA] WNWJ00IC L u 110.0 

WNWJJ02A W,[UJ D 17.00 
WNWJJ02B u D 31.00 
WNWJJ03A W,[UJ D 16.00 
WNW1103B u D 26.00 
WNWJJ03C L D 111.0 
WNW1104A W,/U] D 19.00 
WNW1104B u D 36.00 
WNW1104C L D 114.0 
WNW1105A u D 21.00 
WNW/105B u D 36.00 
WNWJJ06A W,/UJ u 16.00 
WNWJ /06B u u 31.00 
WNWIJ07A W,[UJ D 19.00 
WNWJJ08A W,[UJ u 16.00 
WNWJJ09A W,[UJ u 16.00 
WNWJJ09B u u 31.00 
WNWJJ JOA W,/UJ D 20.00 
WNW/ Jl IA u D 21.00 

SSWMU #12 - Hazardous Waste (No wells installed for SSWMU #12) 
Storage Lockers 

Motor Fuel Storage Area R8613A S,[UJ C 8.00 
(Monitors Underground Storage R8613B s C 8.00 

Tanks. Not a SSWMU.) R8613C s D 6.50 

* Position to be further evaluated 
Well position: U = upgradient; D = downgradient; B = background; C = crossgradimt 
Geologic Unit. Primary units monitored are: W = weathered till; U = unweathered till; S = sand and gravel; L = lacustrine; 
TS = till-sand 
Units enclosed in brackets indicate the geologic unit is only a secondary monitorinf; unit. 
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Table 3-1 identifies the position of a well relative 
to the waste management unit monitored. The 
wells monitoring a given geologic unit (e.g., sand 
and gravel, lacustrine) also may be arranged in a 
generalized upgradient to downgradient order 
based upon their location within the geologic unit. 
The hydraulic position of a well relative to a super 
solid waste management unit (SSWMU), i.e., up
gradient or downgradient, does not necessarily 
match that same 's position within a geologic 
unit. For example, a weU that is upgradient in 
relation to a SSWMU may be located at any posi
tion within a geologic unit, depending on the geo
graphic position of the SSWMU within the 
geologic unit. In general, the following text and 
graphics refer to the hydraulic position of monitoring 
wells within their respective geologic units, thus 
providing a site-wide geologic unit perspective. 

Initial sampling of selected wells in the expanded 
network began in 1990. All wells were gradually 
incorporated into the program during 1991, and the 
entire expanded network followed a full sampling 
schedule in 1992 (Table 3-2) except for the two 
wells that were added to the network in 1992 
(WNW0909 and WNW0910). 

The wells were sampled for indicator, groundwa
ter, and drinking water parameters. The one-year 
planned sampling for U.S. EPA interim primary 
drinking water standards to establish a baseline for 
water quality was completed in 1992. 

Groundwater Sampling Parameters 

The three categories of groundwater sampling pa
rameters, collected as noted in Table 3-3, are con
tamination indicator parameters, groundwater 
quality parameters, and EPA interim primary 
drinking water quality parameters. Table 3-2 indi
cates the sampling schedule for these parameters 
during 1992. 

Contamination indicator parameters: Samples 
were collected eight times a year. Monitoring the 
contamination indicator parameters helps to iden-

Groundwater Monitoring Program Overview 

tify more quickly any potential effect of past or 
present site operations. 

Groundwater quality parameters: Samples were col
lected two times a year. The groundwater quality 
parameters selected provide information on the major 
chemical constituents of the groundwater. 

EPA interim primary drinking water quality pa
rameters: Samples were collected four times a year 
for one year only. These samples establish a baseline 
for water quality and allow comparison with the 
drinking water and groundwater standards. 

Sampling Methodology 

Samples are collected from the monitoring wells 
using either Teflon well hailers or bladder pumps. 
Both of these methods meet all regulatory require
ments for groundwater sample collection. 

The method of collection used depends on well con
struction, water depth, and the water-yielding charac
teristics of the well. Teflon hailers are used in wells 
with low standing volume; bladder pumps are used in 
wells with good water-yielding characteristics. 

The Teflon bailer, a tube with a check valve at the 
bottom and the top, is lowered into the well until 
it reaches the desired point in the water column. 
The bailer is lowered slowly to ensure that the 
water column is not agitated and is then withdrawn 
from the well with a sample and emptied into a 
sample container. The bailer, bailer line, and bot
tom-emptying device used to drain the bailer are 
dedicated to the well, i.e., are used exclusively for 
that well at all times. 

Bladder pumps use compressed air to gently squeeze 
a Teflon bladder, encased in a stainless steel tube, 
that is located near the bottom of the well. The air 
forces water out of a sample line extending from the 
pump to the top of the well. When the pressure is 
released, new groundwater flows into the bladder. A 
series of check valves ensures that the water flows 
only in one direction. The drive air is always kept 
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Table 3- 2 
1992 Schedule for Expanded Groundwater Monitoring Network 

Date Sample Contamination Groundwater Drinking Water 
Rep Indicator Quality Quality 

Parameters Parameters Parameters 
Scheduled and Scheduled and Scheduled and 

Collected Collected Collected 

1/1/92 - 2/15/92 F 

2/16/92 3/31/92 2 F F 

4/l /92 - 5/8/92 3 F 

7/10/92 - 8/15/92 4 F F p 

l l/ 1/92 - l l/29/92 5 F 

8/16/92 - 9/30/92 6 F 

10/1/92 - l 0/31/92 7 F 

11/30/92 - 12/31 /92 8 F F p 

Total Sample Sets per Well in 1992: 8 2 1-3 

Key: 

F = All wells sampled for full parameters. 

P = Project wells only were sampled for full parameters. 
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Table 3-3 

Schedule of Groundwater Sampling and Analysis 

Contamination Indicator Parameters 
(Scheduled eight times per year) 

Groundwater Quality Parameters 
(Scheduled two times per year) 

EPA Interim Primary Drinking Water Quality Parameters 
(Scheduled four times per year, one year only) 

* Field measurement. 
t Includes non-purgeable organic carbon only. 

3 - I 3 

pH* 

Total Organic Carbon t 

Gross Alpha 

Gamma Scan 

Conductivity* 

Total Organic Halogens 

Gross Beta 

Tritium 

Volatile Organic Analysis 

Chloride 

Iron 

Sodium 

Manganese 

Phenols 

Su(f'ate 

Magnesium 

Nitrate + Nitrite-N 

Calcium 

Potassium 

Ammonia 

Bicarbonate/Carbonate 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Fluoride 

Endrin 

Methoxychlor 

2,4D 

Radium 

Nitrate + Nitrite-N 

Lindane 

Toxaphene 

2,4,5 - TP (Silvex) 

Turbidity* 
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separate from the sample and is expelled to the 
surface by a separate line. 

Bladder pumps reduce mixing and agitation of the 
water in the well. Each bladder pump system is 
dedicated to its individual well to reduce the like
lihood of sample contamination from external ma
terials or cross contamination. The compressor 
and air control box can be used from well to well 
because they do not contact the sample. 

To ensure that only representative groundwater 
is sampled, three well volumes are removed 
(purged) from the well before the actual samples 
arc collected. If three well-casing volumes can
not be removed because of limited recharge, 
purging the well to dryness achieves the same 
results. Conductivity and pH are measured be
fore and after sampling to help determine if the 
quality of the groundwater changed while sam
ples were being collected. 

Immediately after the samples are collected they 
are put into a cooler and returned to the Project's 
Environmental Laboratory. The samples are then 
either packaged for overnight delivery to an off
site contract laboratory or put into controlled stor
age to await on-site testing. 

Ten off-site wells, sampled for radiological pa
rameters, pH, and conductivity, were also part of 
the groundwater monitoring program during 1992. 
These wells are used by site neighbors as sources 
of drinking water (Fig. 3-4). 

Groundwater Monitoring 
Results 

R e. sults of the 1992 groundwater monitoring 
program are summarized below. These re

sults reflect the first comprehensive compilation 
of data from the expanded groundwater program. 
Complete data are found in Appendix E. 

Following last year's format, this year's results are 
grouped and summarized based upon the five geo
logic units. The purpose of grouping results based 
on geologic units is two-fold: it presents the results 
of the groundwater monitoring program on a site
wide basis, and it provides an overview of the 
results of the groundwater monitoring program 
that may form the basis for additional reports to 
follow. More detailed assessments of potential 
effects of SSWMUs on the environment will be 
prepared in accordance with the site's RCRA FA

CILITY INVESTIGATION WORK PLAN, as required 
by the RCRA 3008(h) Order on Consent. 

There are many aspects to the successful imple
mentation of the WVDP's groundwater monitor
ing program, all of which are integral to generating 
high quality results representative of the ground
water environment. Some of these aspects include 
the proper placement of groundwater monitoring 
wells, the use of appropriate methods to collect 
samples and to identify and track samples and 
analytical results, thorough review of analytical 
data and quality control information, and appro
priate methods of presenting, summarizing, and 
evaluating the resulting data. 

Presentation of Results in Tables 

Appendix E contains tables showing individual 
results of sampling for contamination indicator 
parameters, (Tables E-1 through E-5), groundwa
ter quality parameters, (Tables E-6 through E-10), 
and EPA interim primary drinking water quality 
parameters, (Table E-13 through E-17). These pa
rameters are listed in Table 3-3. 

The tables in Appendix E present the results of the 
groundwater monitoring program grouped accord
ing to the five different geologic units monitored: 
the sand and gravel unit, the till-sand unit, the 
unweathered lavery till unit, the lacustrine unit, 
and the weathered la very till unit. Results of sam
pling for volatile organic compounds, part of the 
contamination indicator parameter grouping, are 
reported only where confirmed positive values 

3 - 14 



i 

WELL No.1~_ 

WELL 

WNY~JSC 130UNDARY 

f:lRO,JECT SIT[ 130Ul~DARY + WEU_ LOCATIONS 

+WELL No.10 

H·IOMAS CORNERS 

Figure 3-4. Off-Slte Groundwater Monitoring Points. 

0 

" N 

·-....... 

r~-1;.,.1-.."""""'RD...,. 

2 KILOMETERS 

! 
APPROX. SCALE 
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were obtained. (See Appendix E, Table E-12, and 
Results of Monitoring Site Groundwater for 
Volatile Organic Compounds below.) 

The tables summarizing the contamination indica
tor parameters also include general information 
about each well's hydraulic position relative to 
other wells within the same geologic unit. These 
positions are identified as "UP," which refers to 
either background or upgradient wells, and 
"DOWN - B," "DOWN - C," and "DOWN - D." 
Upgradient locations are designated "UP" because 
they are upgradient of all the other locations. 
Downgradient locations are designated B, C, or D 
to indicate their positions relative to each other. 
For example, wells denoted as "DOWN - C" in the 
sand and gravel unit are downgradient of "UP" and 
"DOWN - B" wells and upgradient to "DOWN -
D" wells. These groupings have been used in order 
to provide a logical basis for presenting the 
groundwater monitoring data in the tables and 
graphics within this report. 

The tables of contamination indicator data also give 
information about the sample collection period. The 
groundwater collection year is divided into two 
semi-annual periods. Each semi-annual period is 
divided into evenly spaced six-week periods, called 
"reps," during which each well is sampled once for 
the specific constituents listed on Table 3-3. The 
fourth sample rep, originally scheduled to start in 
mid-May, was collected starting in July because 
RCRA land disposal restrictions temporarily sus
pended groundwater sample collection. Conse
quently, five reps instead of four were taken in the 
second half of 1992. The sample rep indicates the 
constituents analyzed, not necessarily the date of the 
sampling. (See Table 3-2 and Table 3-3.) 

Presentation of Results in Graphs 

A second way in which groundwater monitoring 
results are presented is through graphs that show 
trends in the data or that summarize large amounts 
of data into an interpretable format. Three different 
graphic aids are used in this report: 

Multiple Box-and-Whisker Plots: The multiple 
box-and-whisker plot is used to present contami
nation indicator data well by well for all wells 
grouped within the same geologic unit. All indi
vidual analytical results obtained for a selected 
parameter (pH, conductivity, total organic carbon, 
total organic halogens, gross alpha, gross beta, and 
tritium) were used to form the dimensions of the 
box-and-whisker diagram for each well within a 
given geologic unit. Box-and-whisker plots allow 
results of similar sample analyses for all wells 
within a geologic unit to be visually compared to 
each other. 

Figure 3-5 is an example of a multiple box-and
whisker plot. 

• The horizontal line within the box shows the 
median of the data set for a given well. 

• The box outline itself shows the range of the 
middle 50% of the data for a given well (the 
upper and lower quartiles). 

• The whisker extension shows the range of the 
data for a given well. (Values beyond 1.5 
times the length of the box are plotted as 
individual points.) 

The sample counting results for gross alpha, gross 
beta, and tritium, even if below the minimum detect
able concentration, were used to generate the box
and-whisker plots. Thus, negative values were 
included. This is most common for the gross alpha 
analyses, where sample radiological counting results 
may be lower than the associated instrument back
ground. In these cases, the sample results would be 
reported as "less than" values in the data tables in 
Appendix£. 

All box-and-whisker plots shown in this section 
present the up gradient wells on the left side of the 
figure with the upgradient location code prefixed 
with the letter "A." Downgradient locations are 
plotted to the right and use the letters "B" through 
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Figure 3-5. Sample Box-and-Whisker Plot 

"D," as discussed above, to distinguish relative 
position within the downgradient flow regime. A 
well that plots higher in the box-and-whisker plot 
than the upgradient wells (for example, the well 
coded C0103 in Fig. 3-7 for pH) indicates that 
chemistry for that constituent is different than 
the upgradient well. 

Trend Plot: Trend plots or line plots can show how 
concentrations of a particular parameter change 

• Percentage composition for cations is 
shown in the upper half of the circle 

• Percentage composition for anions is 
shown in the lower half of the circle 

• Difference between the radii of the two 
circles indicates the measured cation 
and anion balance expressed in meq/L 

Groundwater Monitoring Results 

over time at selected monitoring locations. Results 
for the volatile organic compounds 1, 1-dichlo
roethane (1, 1-DCA) and 1, 1, I-trichloroethane 
(l, I, 1-TCA) are plotted using this format. (See 
Fig. 3-42.) Long-term trends of gross beta and 
tritium for selected groundwater monitoring loca
tions are also shown in Figures 3-43 and 3-44. 

Pie Charts: Pie charts showing the major ion 
composition of groundwater for each well are 
found in Appendix E. These charts were con
structed using averaged results of two samples 
collected for the major cations (calcium, magne
sium, sodium, and potassium) and anions (chlo
ride, sulfate, bicarbonate and carbonate and, in 
some cases, hydroxide). The pie charts also indi
cate how the levels of cations and anions in the 
sample balance. Figure 3-6 is an example of a 
pie chart. 

Results of Contamination Indicator 
Monitoring of the Sand and Gravel Unit 

F igures 3-7 through 3-13a show box-and
whisker plots for selected contamination in

dicator parameters for forty-four wells monitoring 
the sand and gravel unit of the north plateau of the 
WVDP. Background site conditions are monitored 

Ca 2 + 

Figure 3-6. Sample Pie Chart 
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by well WNWNB 1 S ( coded ANB 1 Son the box-and
whisker plots), and upgradient monitoring is provided 
by wells WNW0301, WNW0401, and WNW0403 
(coded A0301, A0401, and A0403, respectively, in 
the figures). These four wells are shown in the first 
four positions on the left of the box-and-whisker 
charts. Tabular contamination indicator data are pre
sented in Appendix E, Table E-1. 

Downgradient conditions are monitored at forty 
locations within the sand and gravel unit. These 
locations are subdivided into three categories ac
cording to the well's general position within the 
groundwater flow regime. For example, down
gradient wells prefixed with "B" in the figures are 
nearest to the background or upgradient wells (pre
fixed "A"), while wells prefixed with a "D" are 
farthest downgradient. 

Wells monitoring downgradient conditions in the 
sand and gravel unit are part of the monitoring 
network for eight of the identified on-site 
SSWMUs and for the motor fuel storage area. The 
SSWMUs monitored by wells in the sand and 
gravel unit are: SSWMU #1 -the low-level waste 
treatment facility, SSWMU #2 - miscellaneous 
small units, SSWMU #3 - the liquid waste treat
ment system, SSWMU #4 - the high-level waste 
storage and processing area, SSWMU #5 - the 
maintenance shop leach fields, SSWMU #6 the 
low-level waste storage area, SSWMU #7 - the 
chemical process cell waste storage area, and 
SSWMU #8 the construction and demolition 
debris landfill. (See Table 3-1, which identifies 
the SSWMUs and associated individual 
SWMUs, the geologic unit monitored, and the 
depth of each well.) 

The box-and-whisker plots for the sand and gravel 
geologic unit show elevated levels of pH at well 
WNW0103 (coded C0103 in the box-and-whisker 
plots) and elevated levels of conductivity in wells 
WNW0103, WNW0205, and WNW8606. Well 
WNW0 l 03 is part of the monitoring network for 
the low-level waste treatment facility (SSWMU 
#1) and is located in the vicinity of a spill of caustic 

sodium hydroxide that occurred in 1984. Results 
of groundwater quality analyses of WNW0 103 
water indicate that elevated levels of sodium and 
hydroxide have contributed to these elevated lev
els of conductivity. The levels of pH, the conduc
tivity, and concentrations of associated anions and 
cations have declined during monitoring per
formed during 1992 at this location. Wells 
WNW0205 and WNW8606 are next to each other 
and monitor groundwater downgradient of the 
sludge ponds in SSWMU #2. Elevated conductiv
ity values at these locations may be attributed 
primarily to elevated levels of sodium and chlo
ride. This is shown in the groundwater quality pie 
plots of major cations and anions in Appendix E, 
Figure E-1 for these two wells. The pH levels for 
all other sand and gravel wells appear to rest within 
a normal environmental range. 

Figures 3-9 and 3-10 show the box-and-whisker 
plots for total organic carbon (TOC) and total 
organic halogens (TOX). Wells WNW0I 11 and 
WNW8605 are both near former lagoon 1 in 
SSWMU #1 and show similarly elevated levels of 
both TOC and TOX. Wells WNW0205 and 
WNW8606 are located next to each other in 
SSWMU #2 and also show very similar levels of 
TOC and TOX. Well WNW0103 also exhibits an 
elevated level ofTOC. The box-and-whisker plots 
show fairly tight ranges, as indicated by the rela
tively small sizes of the central box for most of the 
remaining sand and gravel wells. 

Results of radiological analysis of samples col
lected from wells monitoring the sand and gravel 
unit indicate various levels of tritium and gross 
beta activity across the unit. Results of gross alpha 
activity are mostly below minimum detectable 
concentrations except at location WNW8605, which 
shows seven out of eight of the analyses as positive 
results, and well WNW0 111, which shows four out 
of eight of the analyses as positive results. This is 
indicated in Figure 3-11. Gross alpha results at these 
locations near former lagoon 1 are only marginally 
above the minimum detectable concentration. 
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Gross beta results are shown in Figures 3-12, 
3-12a, and 3-12b. Three figures are presented to 
allow for adequate scaling of the y-axis. Figure 
3-12 shows results for wells with the highest gross 
beta concentrations. The wells clearly visible on 
this figure, WNW0408, WNW0501, WNW0502, 

Sampling with a Dedicated Bladder Pump 

Groundwater Monitoring Results 

and WNW8605, exhibit the highest levels of 
gross beta activity in on-site groundwater and 
are very similar to results reported last year for 
these locations. Trends of gross beta activity 
for these and other selected groundwater loca
tions are shown in Figures 3-43 and 3-43a. 

Figure 3-12a and 3-12b show gross 
beta results for the remainder of the 
sand and gravel wells. Background 
well WNWNBlS had an average 
gross beta concentration of 3J 7E-09 
µCi/mL for 1992. This compares to an 
average concentration of 2.32E-04 
µCi/mL at well WNW0408, which 
had the highest level of gross beta 
activity. This represents an approxi
mate 75,000-fold difference in con
centration between background and 
this downgradient location. The 
available trend data for the back
ground well WNWNB 1S is included 
in Figure 3-43a to allow comparison to 
downgradient trend data. 

Well WNW0408 also showed the 
highest level of tritium activity for the 
sand and gravel unit. The concentra
tion observed during 1992 averaged 
l .97E-05 µCi/mL. This compares to 
an average of l .0E-07 µCi/mL for 
background well WNWNBlS, repre
senting approximately a 200-fold dif
ference in concentration between these 
two locations. Results for tritium 
monitoring of wells within the sand 
and gravel unit are presented in Figures 
3-13 and 3-13a. Two figures are pre
sented to show adequate scaling of 
the y-axis. These two figures indi
cate that many of the wells in the 
sand and gravel unit show tritium 
concentrations above those observed 
at background or upgradient locations. 
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The New York State groundwater quality standard 
( applicable to water used for drinking) for gross beta 
activity (lE-6 µCi/mL) was exceeded at wells 
WNW0408, WNW0501, WNW0502, WNW8605, 
WNW01 l l, WNW0104, and WNW8604. The New 
York State quality standard for tritium (2E-5µCi/mL) 
was exceeded only at well location WNW0408. 

Monitoring of the wells in the sand and gravel 
geologic unit indicates some measurable effects on 
groundwater, primarily in areas associated with 
and downgradient of the main plant facility and the 
low-level waste treatment facility. These locations 
are near the central buildings on-site where various 
operations historically associated with fuel reproc
essing have occurred. There is no indication that 
the groundwater from these areas affects human 
health or the environment because this water is not 
used for drinking or general facility needs. In 
addition, the surface water leaving the site, which 
includes groundwater flow from this surficial sand 
and gravel unit, meets the appropriate standards. 

Comparisons made to both upgradient ground
water monitoring results and groundwater qual
ity standards indicate differences that imply 
effects on groundwater. Identification, contin
ued monitoring, and follow-up evaluation of 
these localized areas will provide the informa
tion necessary for either near-term response or 
eventual facility closure. 

Using data obtained during the first two years of 
the current groundwater monitoring program, 
the Project is currently evaluating this program 
to focus on those areas of more immediate con
cern. Continued development of the groundwa
ter monitoring program in this direction will 
ensure that adequate information is available to 
continue to ensure the safety of the public and 
the environment. 

Results of Contamination Indicator 
Monitoring of the Till-Sand Unit 

Nine well~ monitor gr~undwater in the till
sand umt. As noted m the discussion on 

hydrogeology, the till-sand unit, located within the 
Lavery till, is limited in extent and thickness. 
General upgradient conditions are monitored by 
wells WNW0302, WNW0402, and WNW0404. 
Wells WNW0202, WNW0204, WNW0206, 
WNW0208, WNW0701, and WNW0905 monitor 
general downgradient conditions. Well WNW0905 
may be reclassified in a different unit; this reclassi
fication is currently being evaluated. 

Figures 3-14 through 3-20 show the box-and
whisker plots for selected contamination indicator 
parameters for the till-sand unit. Tabular data for 
contamination indicator parameters for these wells 
are presented in Appendix E, Table E-2. Well 
WNW0202, which is 38 feet below grade, contin
ues to show elevated levels of pH. This elevated 
pH condition indicates the presence of measurable 
hydroxide alkalinity. As indicated by conductivity 
measurements, the overall ion content of ground
water at WNW0202 is much lower than 
WNW0l 03, which also shows elevated levels of 
pH due to hydroxide. There is no clear connection 
between the elevated pH values observed at these 
two groundwater monitoring locations. 

Groundwater quality pie charts for major groundwa
ter constituents for the till-sand unit are shown in 
Appendix E, Figure E-2. The pie chart for well 
WNW0202 clearly shows the influence of hydrox
ide alkalinity on the overall ion balance of ground
water at this location. Groundwater monitoring of the 
surficial sand and gravel well WNW0201 at a depth 
of 20 feet at the same location indicates no apparent 
effect on pH from hydroxide. (See Fig. 3-7 .) 

The box-and-whisker plots for TOC and TOX, 
Figures 3-16 and 3-17 respectively, indicate no 
clear separation between upgradient and down
gradient monitoring points, although TOC tends 
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to be marginally higher than upgradient concentra
tions for locations WNW0202 and WNW0905. 

Concentrations of all radiological constituents 
are low in all wells monitoring the till-sand unit, 
as shown in Figures 3-18 through 3-20. Margin
ally elevated levels of gross alpha, although be
low the statistically derived minimum detectable 
concentration, are indicated at location WNW0905. 
This location also shows marginally positive trit
ium concentrations just above the minimum detect

able concentration of lE-7 µCi/mL. This well is 23 
feet below grade and is positioned downgradient of 
SSWMU #9, the NRC-licensed disposal area (NDA). 
Well WNW0202 shows marginally elevated lev-

beta gross beta results 

Groundwater Monitoring Results 

shown for this well (Appendix E, Table E-2) indi
cate a slight decline in concentrations as monitor
ing progressed through 1992. Levels of gross beta 
and tritium are well below the New York State 
groundwater quality standards for these constituents 

(l.0E-6 µCi/mL and 2.0E-5 µCi/mL, respectively). 

Results of Contamination Indicator 
Monitoring of the Unweathered Lavery Till 
Unit 

~enty-four wells monitor the unweathered 
.I. Lavery till unit, which extends across both the 

north and south plateaus of the WVDP. General up
gradient conditions of the unweathered till are moni
tored by wells WNW0405, WNW0704, 

Receiving Groundwater Samples at the Environmental Laboratory Computerized Receiving Station 
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WNW0707. Although not included as un
weathered Lavery till wells, both WNW1008B 
and WNW1008C may provide additional back
ground information for this unit. These latter 
wells are located on the western portion of the 
south plateau. 

Wells monitoring the unweathered Lavery till are 
part of the monitoring network for several 
SSWMUs: SSWMU #1 the low-level waste 
treatment facility, SSWMU #4 - the high-level 
waste storage and processing area, SSWMU #7 -
the chemical process cell waste storage area, 
SSWMU #9 the NRC-licensed disposal area, 
and SSWMU #11 -- the state-licensed disposal 
area for which New York State Energy Research 
and Development Authority (NYSERDA) is re
sponsible. In addition, most of the wells monitor
ing SSWMU #10, the IRTS drum cell, may 
provide useful information about this unit even 
though they are classified as monitoring primarily 
the weathered Lavery till or the lacustrine unit. 
Results of groundwater contamination indicator 
monitoring for the unweathered Lavery till geo
logic unit are shown in the box-and-whisker Fig
ures 3-21 through 3-27. Tabulated data are 
presented in Appendix E, Table E-3. 

There arc no particularly noteworthy anomalies 
for pH or conductivity data for wells within this 
geologic unit. 

Concentrations of both total organic carbon (Fig. 
3-23) and total organic halogens (Fig. 3-24) are 
elevated at well WNW0704. This well, although 
generally positioned upgradient in the un
weathered Lavery till, is located downgradient in 
SSWMU #7 and is 15.5 feet deep. Well 
WNW09 l 0 also indicates a level of total organic 
carbon that appears higher than concentrations for 
other wells monitoring this geologic unit. Moni
toring at well WNW0910 began in 1992, follow
ing installation in the region downgradient of 
SSWMU #9. Because of the later installation, only 
two complete sample sets were collected from this 
location in 1992. 

Results of radiological monitoring of un
weathered Lavery till wells are shown in Figures 
3-25 through 3-27. Results for gross alpha analy
ses (Fig. 3-25) are mostly below the minimum 
detectable concentration. Results shown for gross 
beta (Fig. 3-26) indicate that concentrations at 
downgradient wells are similar to those of up
gradient locations. Figure 3-27 shows results of 
tritium measurements for wells monitoring the 
unweathered Lavery till. Wells WNW0107, 
WNW0109, WNW0l 10, WNW0l 14, and 
WNW0I 15 of SSWMU #1 showed low but con
sistently positive results for tritium. Well 
WNWl 109B, which monitors SSWMU #11 
(NYSERDA's SDA) also showed low but consis
tent tritium concentrations. Eight other wells 
monitoring the unweathered Lavery till near the 
SDA were below the minimum detectable con
centration. Well WNW1109B is located between 
NYSERDA's SDA and the NOA. (See Fig. 3-3.) 
The concentrations of gross beta and tritium 
detected in these unweathered Lavery till wells 
are below the groundwater quality standard of 
IE-06 µCi/mL for gross beta and 2E-05 µCi/mL 
for tritium. Although some positive results are 
shown for gross beta and tritium, all concentra
tions are low and indicate a negligible effect on 
site groundwater. 

Levels of total organic carbon (TOC) and total 
organic halogens (TOX) for all NYSERDA's 
SDA wells within this geological unit also are 
indistinguishable from background. 

Results of Contamination Indicator 
Monitoring of the Lacustrine Unit 

Thirteen wells monitor groundwater condi
tions within the lacustrine unit. These wells 

arc all situated on the site's south plateau and 
represent the deepest groundwater monitoring 
points on-site. 

Background conditions are monitored by well 
WNWIO0SB, which is 51 feet below grade. Three 
additional wells, WNW0901, WNW0902, and 
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On-screen Review of a Tritium Sample Count 

WNW 1001, provide upgradient monitoring of the 
lacustrine unit. These wells range in depth from 
I 16 to 136 feet below grade. 

General downgradient monitoring is provided by 
eight wells ranging in depth from I 08 to 138 feet. 

The lacustrine unit is monitored as part of the 
groundwater monitoring program associated with 
SSWMU #9 - the NDA, SSWMlJ #10 - the 
integrated radwaste treatment system drnm cell, 
and SSWMU #11 -·-- NYSERDA's SDA. 

Results of contamination indicator monitoring of 
the Iacustrine unit are seen in Figures 3-28 through 
3-34. The pH and conductivity box-and-whisker 

plots (Figs. 3-28 and 3-29) show variations across 
well locations. These variations may reflect differ
ences in groundwater geochemistry. Some of the 
wells in the lacustrine unit exhibit very low 
groundwater recharge rates, which limit the ability 
to collect enough sample for all analyses and can 
also impair the ability to thoroughly flush or purge 
the well before sampling. For example, NYSERDA's 
SDA well WNW 1103C exhibits very limited re
charge, allowing only a limited set of analyses to 
be made. 

Results of sampling for the remaining contamina
tion indicator parameters suggest the lack of any 
direct site-induced effects on the waters of the 
lacustrine unit. For example, detection of tritium 
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in groundwater would probably be the first indica
tor of contamination from tritium becoming incor
porated into and moving with the groundwater. 
Figure 3-34 shows that all tritium values for all 
wells monitoring this unit are below the minimum 
detectable level of l .0E-07 µCi/mL. 

NYSERDA's SDA well WNWI 103C indicates 
slightly elevated levels of gross beta activity. 
However, this well does not show a corroborating 
level of tritium activity. Further analysis of this 
beta component would be necessary to help iden
tify its origin. 

All levels of radioactivity measured within the 
lacustrine unit are below New York State ground
water quality standards. These results indicate that 
little, if any, effect on the lacustrine unit ground
water has occurred because of site operations. 

Results of Contamination Indicator 
Monitoring of the Weathered Lavery Till 
Unit 

eventeen wells are used to monitor ground
water in the weathered Lavery till unit, which 

is the surficial geologic unit on the south plateau 
of the site. Three SSWMUs are monitored as part 
of groundwater monitoring in the weathered 
Lavery till: SSWMU #9 - the NDA, SSWMU 
#10- the IRTS drum cell, and SSWMU #11 -
NYSERDA's SDA. 

Well WNW1008C monitors background condi
tions in the weathered Lavery till. Well 
WNW0908 and WNW1005, within the weathered 
Lavery till unit, monitor general upgradient con
ditions. Wells monitoring this unit range in depth 
from 10 to 23 feet below grade. 

The median results of downgradient monitoring of 
pH (Fig. 3-35) fall within a range of about 6.5 to 
7 .5 for wells within this geologic unit. The range 
of conductivity values is relatively wide across this 
unit, with the variability within a given well gen
erally small. Downgradient values for conductiv-

ity are within the range of the upgradient and 
background results are as shown in Figure 3-36. 

Results for total organic carbon (Fig. 3-37) indi
cated elevated levels of this constituent at wells 
WNW0906, WNW0909, WNW1007, and 
WNW 1107 A. Additional sampling and analysis 
followed up these apparently elevated levels of 
total organic carbon in WNWl 107 A; the results 
were reported previously in the 1991 SITE ENVI

RONMENTAL REPORT. 

Gross alpha (Fig.3-39) and gross beta (Fig.3-40) 
showed levels for downgradient wells grouped 
within a range covered by the upgradient wells for 
this unit, with the exception of well WNW0909, 
which showed elevated gross beta concentrations. 
Several of the wells within the unit, e.g., 
WNW0906, WNW0907, WNW0908, and 
WNW] 108A, exhibit a very limited recharge rate, 
making them difficult to sample. The variation in 
gross alpha levels indicated in Figure 3-39 for 
WNW0908 represents a range of below minimum 
detectable concentrations associated with elevated 
levels of dissolved solids in the samples. The 
apparently elevated levels of gross beta activity in 
up gradient well WNW0908 ( l .18E-08 µCi/mL to 
1.87E-08 µCi/mL), although representing positive 
values, may be related to the elevated levels of 
dissolved solids discussed above for gross alpha 
activity. Gross beta concentrations at WNW0909 
are higher than upgradient concentrations. How
ever, gross beta results are well below the ground
water quality standard of 1 .0E-06 µCi/mL. 

Several wells monitoring the weathered Lavery till 
show detectable levels of tritium activity (Figs. 3-41 
and 3-41a). Levels of tritium in well WNW1107A 
are slightly above the New York State groundwater 
quality standard of 2.0E-05 µCi/mL. Several other 
wells (WNW0909, WNWl 102A, WNW1103A, 
WNWl104A, WNW1106A, and WNW1109A) 
consistently show much lower levels of tritium that 
are well below the groundwater quality standard. 
(See Fig. 3-41a.) 
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Results of Monitoring of Site Groundwater 
for Volatile Organic Compounds 

All groundwater wells that are part of the 
on-site groundwater monitoring program are 

routinely monitored for volatile organic com
pounds (VOCs) as part of the contamination indi
cator parameters. (See Table 3-3, which summarizes 
the 1992 sampling schedule.) Samples collected 
for volatile organic compounds are analyzed by 
off-site contract laboratories according to method 
8240 (Test Methods for Evaluating Solid Waste, 
SW-846 [U.S.EPA 1986]). Results of the analysis 
of these samples generate data on fifty-eight vola
tile organic compounds. Appendix E, Table E-1] 

Groundwater Monitoring Results 

lists the individual compounds and the practical 
quantitation limit (PQL) for each compound. The 
practical quantitation limit is the lowest concen
tration of the compound that can be reliably deter
mined within the method-specified level of 
precision and accuracy under routine laboratory 
conditions. (Practical quantitation limits are 
roughly equivalent to method detection limits 
[MDLsJ). This listing of volatile organic com
pounds originates from Appendix IX, 40 CFR Part 
264, "Groundwater Monitoring List." The vola
tile organic compounds are a sub-list of the entire 
Appendix IX listing. 

Checking a Total Organic Carbon Analyzer Run 
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The results of groundwater monitoring for volatile 
organic compounds (VOCs) during 1992 reveal 
the continued positive detection of l, 1-dichlo
roethane at well WNW86 I 2. The concentration of 
l, 1-dichloroethane in well WNW8609 has de
creased over the year from levels just above the 

PQL (5µg/L) to just below the PQL at year's end. 
The compound 1, 1, I-trichloroethane continues to 
be present at WNGSEEP, a location where water 
emerges to the surface from the sand and gravel 
unit. However, 1992 concentrations have declined 

to levels below the PQL and arc below 5µg/L. The 
compounds I, l, I-trichloroethane and I, 1-dichlo
roethane are solvents commonly used by industry 
for degreasing processes. Analytical results for 
these compounds for the above locations are 
shown in Appendix E, Table E-12 .. There were 
additional VOC detections in 1992. These include 
the positive quantifiable detection of dichlorodi-
fluoromethane at wells WNW86 I 2 and WNW0803 
and the positive detection of acetone at WNW0909. 
While the detections of dichlorodifluoromethane in 
wells WNW8612 and WNW0803 have persisted, 
the detection of acetone in waters from WNW0909 
has not. Dichlorodifluoromethane is also known 
as Freon-I 2, a coolant widely used for air condi
tioning and refrigeration. 

Groundwater wells WNW86 l 2 and WNW0803 
and monitoring point WNGSEEP arc located on 
the northeastern side of the site, downgradient of 
the main plant and the former construction and 
demolition debris landfill (CDDL). The possibil
ity that detections of l, 1-dichloroethane, dichlo
rodi fl uoromethane, and l, l , I-trichloroethane at 
these sites may originate from a common source 
is under investigation. The detection of l, l, !
trichloroethane at WNGSEEP is the subject of a 
report that was prepared to fulfill the RCRA 
3008(h) Order on Consent, GROUNDWATER SEEP 

INVESTIGATION REPORT: I, 1, I-TRICHLOROETHANE 

DETECTION (West Valley Nuclear Services 1992). 

Analysis of volatile organic compounds by method 
8240 uses an instrument known as a gas chroma-

tograph/mass spectrometer (GC/MS). This instru
ment has the ability to identify the presence of 
compounds below the PQL listed in Table E-1]. 
Such detections, taken on an individual basis, must 
be viewed with caution since they may be false. 
However, when the same compound is detected 
repeatedly at levels below the PQL at the same 
groundwater location, it may actually indicate the 
presence of that compound, but at levels be] ow that 
which can be accurately measured. The repeated 
detection of compounds below their associated 
PQLs has occurred at the following groundwater 
monitoring locations: 

• WNW86 l 2: I, I, 1 -trichloroethane below its 

PQL of 5~.tg/L. 

• WNW8609: I, I, !--trichloroethane below its 
PQL of 5µg/L. 

• WNW0202: toluene below its PQL of 5µg/L, 

acetone below its PQL of 10~.tg/L, and total 

xylene below its PQL of 5µg/L. 

• WNW 1104A: toluene below its PQL of 5µg/L, 

acetone below its PQL of 1 0µg/L, and total 

xylene below its PQL of 5µg/L. 

• WNW0803: I, 1-dichloroethane below its PQL 

of 5~tg/L and chloroethane below its PQL of 

I0µg/L. 

Volatile organic compounds in WNW0202 may be 
related to historical de minimis losses during site 
motor vehicle fueling; routine bulk storage tank integ
rity testing and inventory control procedures support 
this conclusion. Although the source of VOCs in 
WNWl 104Acannotbedetermined, the compounds 
toluene and total xylene are common components 
of petroleum-based products and are known to 
exist in the trenches of NYSERDA's SDA. 
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Further sampling and analysis for voe analytes 
continues to be performed at all of the locations 
mentioned above to track the detection of these 
compounds. (See Tables 3-2 and 3-3 for the 
groundwater sampling and analysis schedule.) 
Figures 3-42 and 3-42a present trend plots for 
selected voes over time. 

Although several wells show positive concentra
tions of volatile organic compounds, these levels 
are very low. They have no potential for affect
ing human health because on-site groundwater 
is not used as a source of drinking water. In 
perspective, the voe concentrations found in 
on-site groundwater are quite similar to the lev
els typically found in a public water supply that 
is disinfected by chlorination. 

It should be pointed out that the voe detections 
mentioned above have been compared with rele
vant New York State groundwater quality stand
ards. This comparison has been performed for 
VOCs appearing both above and below their ap
propriate PQLs. In summary, positive detections 
of 1, 1, ]-trichloroethane, 1, 1-dichloroethane, and 
dichlorofluoromethane above 5µg/L have ex
ceeded guidelines for class GA groundwaters. 
(See Glossary.) There is no indication that the 
groundwater from these areas affects human 
health or the environment because this water is not 
used for drinking or general facility needs. Other 
voe detections on-site show concentrations be
low the New York State water quality standards. 

Long-term Trends of Gross Beta and 
Tritium at Selected Groundwater 
Monitoring Locations 

Trend graphs showing results of groundwater 
monitoring from 1986 through 1992 for 

gross beta (Fig. 3-43) and tritium (Fig. 3-44) were 
prepared for selected locations. These graphs 
show annual averaged results for these constitu
ents over a seven-year period. Results are pre
sented on a logarithmic scale to adequately 
represent locations of differing concentrations. 

Groundwater Monitoring Results 

These specific groundwater monitoring locations 
were selected for trending because they have 
shown elevated or rising levels of these constitu
ents (WNW8605 and WNW8604, Fig. 3-43), or 
falling trends (Fig. 3-44) over time. 

The results for gross beta activity (Fig. 3-43) indi
cate a steadily rising trend for location WNW8604. 
Well WNW8604 is located to the north oflagoon 
4 in SSWMU #1 and is 23.0 feet below grade. 
Well WNW8603, which is north of WNW8604, 
at a depth of 25.4 feet, shows much lower and 
consistent levels of gross beta activity. Although 
the specific source of the increasing gross beta 
activity at WNW8604 has not been identified, this 
well is positioned downgradient of wells with 
higher levels of activity (WNW0408 and 
WNW0502, both down gradient of the main plant 
facility) and is crossgradient to the low-level 
waste treatment facility. Lagoon ] , formerly part 
of the low-level waste treatment facility, was pre
viously identified as a source of contamination 
and is believed to be contributing to the gross beta 
activity at wells WNW8605 and WNW0l 11. The 
concentration of gross beta activity at location 
WNW8604 is lower than that measured for 
WNW8605. Identification, continued monitor
ing, and follow-up evaluation of this area will 
provide the information necessary for either near
term response or eventual facility closure. 

Monitoring point WNGSEEP, which has shown 
elevated levels of some voes, as discussed above, 
exhibits a fairly level long-term trend for gross 
beta activity. 

Figure 3-44 shows the seven-year trend for tritium 
concentrations for the same monitoring points pre
sented in Figure 3-43. All points, including 
WNW8604, which shows rising beta activity, 
show a gradually declining trend for tritium. 

Figures 3-43a and 3-44a present gross beta and 
tritium concentrations for selected wells over the 
two-year period that the WVDP's expanded 
groundwater monitoring program has been in 
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place. The results presented in these two figures 
are individual sample results as opposed to annual 
averages as presented in Figures 3-43 and 3-44. 
Well WNWNBIS is a site background well that is 
included in the figures as a point of reference. The 
wells selected for these two-year trend graphs repre
sent on-site locations with elevated levels of gross 
beta and tritium activity. All wells shown in these 
figures monitor the sand and gravel geologic unit. 

Gross beta and tritium concentrations at these lo
cations are generally consistent, with a slightly 
rising trend noted for gross beta. Well WNWOl 11 
shows a relatively large degree of variability for 
tritium concentrations. This well is located near 
former lagoon l and well WNW8605 in SSWMU 
# l. Concentrations shown in these two figures are 
well above the background concentrations shown 
for well WNWNB IS. 

Groundwater Quality 
Parameters 

R esults of the two rounds of sampling for 
groundwater quality parameters are in Ap

pendix E, Tables E-6 through E-10. The results for 
the major cations (calcium, magnesium, sodium, 
and potassium) and anions (chloride, sulfate, bi
carbonate, carbonate, and, in some case~, hydrox
ide) are also summarized in pie charts in Figures 
E-1 through E-5 in Appendix E. Compiling 
groundwater quality results in pie charts provides 
a convenient way to present data in a format that 
allows rapid comparison of results between differ
ent wells. These pie charts are very useful for 
identifying the major constituents of the ground
water, the relative percentages of these various 
constituents, the degree to which the cation and 
anions balance, and the overall ion content of the 
groundwater. The pie charts are grouped by geo
logic unit, and the wells are presented in the same 
order as in the tables for contamination indicator 
parameters. (See Appendix E.) 

Sampling Site Groundwater 
for EPA Interim Drinking 
Water Quality Parameters 

Site groundwater was sampled for EPA interim 
primary drinking water quality parameters a 

total of four times, beginning in 1991 and ending 
in 1992. (See Table 3-3 for this list.) These results 
are found in Appendix E, Tables E-13 through 
E-17. The results may be compared to New York 
State groundwater quality standards for Class GA 
groundwater. (See Glossary.) These standards are 
derived from Title 6 of the New York Code of 
Rules and Regulations (NYCRR), Chapter X, Part 
703.5. Water meeting these standards is accept
able as a source of drinking water. These standards 
provide a conservative reference for comparison 
to site groundwater. However, site groundwater is 
not used for either on- or off-site drinking water. 

Tables E-13 through E-17 of Appendix E present 
four rounds of chronologically ordered analytical 
results and the mean of the four rounds below 
them. The mean of the four rounds of analytical 
results is used for comparison with NYCRR 
groundwater quality standards. 

Comparison of the drinking water metals stand
ards to site groundwater results indicate that there 
are instances in which groundwater total metals 
results exceed the respective quality standards. 
However, it is more appropriate to compare dis
solved metals results with these standards: the total 
metals fraction of groundwater may include solid 
materials, introduced during the sampling process, 
that arc filtered out in the dissolved fraction. This 
dissolved fraction is therefore the most realistic 
portion of the sample for comparison because it 
best represents actual groundwater conditions. 

Comparison of New York State quality standards 
to site dissolved metals data reveals that with the 
exception of three wells in the sand and gravel 
geologic unit, site groundwater met all these stand
ards. Dissolved chromium in WNW0403 and 
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WNW8613B and dissolved lead in WNW0l03 
all exceeded their respective New York State 
quality standard by small margins. The indi
vidual results that contribute to the mean for 
these constituents were sporadic throughout the 
year of sampling and analysis for these wells. In 
addition, the mean concentration of ni
trate+nitrite-nitrogen in well WNW0403, 
which is upgradient in SSWMU #4, exceeded 
the quality standard. Also, the site background 
well - WNWNB IS - nearly exceeded the ni
trate+nitrite-nitrogen quality standard of 10.0 
mg/L by exhibiting a resultant mean of 9.4 mg/L. 
The groundwater quality standards for 2,4-D and 
2,4,5-TP (Silvex) are, in some cases, lower than 
the analytical method detection limit. In these 
cases, the method detection limit may be above 
the groundwater quality standard, but the analyte 
is not detectable. 

Discussion of Site 
Groundwater Monitoring 

While these monitoring data do not indicate 
a potential for immediate adverse effects 

on human health or the environment, evaluation of 
the need to mitigate the contamination indicated 
by the data is in progress in accordance with ap
plicable laws and regulations. An environmental 
impact statement is being prepared in accordance 
with the decision-making requirements of the Na
tional Environmental Policy Act (NEPA) and the 
New York State Environmental Quality Review 
Act. The decontamination and restoration of radi
ologically affected environmental media at the 
WNYNSC will be included in this environmental 
impact statement. The decision-making process 
will include public review and comment. When 
completed, an alternative will be selected and im
plemented. Since the monitoring data also re
vealed the presence of chemical effects, the results 
of a facility investigation being performed in ac
cordance with an Administrative Order on Con
sent under section 3008(h) of the Resource 
Conservation and Recovery Act of 1976, as 

Discussion of Site Groundwater Monitoring 

amended, will also be considered in the mitigation 
process. On the basis of these results, the U.S. 
Environmental Protection Agency and the New 
York State Department of Environmental Conser
vation will issue appropriate requirements for cor
rective action. 

Off-Site Groundwater 
Monitoring Program 

During 1992 all of the off-site groundwater 
residential wells were sampled for radio

logical constituents, pH, and conductivity. Sam
pling and analysis indicated no evidence of 
contamination by the WVDP of these off-site 
water supplies. Analytical results are found in 
Table C-1.8 in Appendix C-1. 
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Figure 3-7. pH in Groundwater Samples from the Sand and Gravel Unit 
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Figure 3-8. Conductivity (µmhos/cm@25°C) from the Sand and Gravel Unit 

Wells are arranged in general upgradient to downgradient order, reading from left to right. 
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Figure 3-9. Total Organic Carbon (mg/L) in Groundwater Samples from the Sand and Gravel Unit 
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3-10. Total Organic HH<)ge111s (mg/L) in Groundwater from the Sand and Gravel Unit 

Wells are arranged in general upgradient to downgradient order, reading from lefi to right. 
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Figure 3-11. Gross Alpha (µCi/mL) in Groundwater Samples from the Sand and Gravel Unit 
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Figure 3-12. Gross Beta (µCi/mL) in Groundwater Samples from the Sand and Gravel Unit 
Figures 3-12a and 3-12b follow with expanded scales 
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Wells are arranged in general upgradient to downgradient order, reading from lefi to right. 
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Figure 3-12a. Gross Beta (µCi/mL) in Groundwater Samples from the Sand and Gravel Unit (expanded scale) 
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I?igure 3-12b. Gross Beta (µCi/mL) in Groundwater Samples from the Sand and Gravel Unit 
(expanded scale of Fig. 3-12a) 
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Wells are arranged in general upgradient to downgradient order, reading from left to right. 
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Figure 3-13. Tritium Activity (µCi/mL) in Groundwater Samples from the Sand and Gravel Unit 
Figure 3-13a follows with expanded scale 
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Figure 3-13a. Tritium Activity (µCi/mL) in Groundwater Samples from the Sand and Gravel Unit (expanded scale) 

Wells are arranged in general upgradient to downgradient order, reading from lefi to right. 
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Figure 3-14. pH in Groundwater Samples from the 
Till-Sand Unit 
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Figure 3-16. Total Organic Carbon (mg/L) in 
Groundwater Samples from the Till-Sand Unit 

2500 + 

2000 

1500 

1000 

500 

-
0 

N N st N st co co 0 l!) 
0 0 0 0 0 0 0 0 
(") st st N N N N r--- 0) 
0 0 0 0 0 0 0 0 0 
<( <( <( IJ] [l) IJ] IJ] [l) IJ] 

Figure 3-15. Conductivity (µmhos/cm@25°C) in 
Groundwater Samples from the Till-Sand Unit 
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Figure 3-17. Total Organic Halogens (mg/L) in 
Groundwater Samples from the Till-Sand Unit 

Wells are arranged in general upgradient to downgradient order, reading from left to right. 
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Figure 3-18. Gross Alpha (µCi/mL) in Groundwater 
Samples from the Till-Sand Unit 
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Figure 3-20. Tritium Activity (µCi/mL) in Groundwater 
Samples from the Till-Sand Unit 
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Figure 3-19. Gross Beta (µCi/mL) in Groundwater 
Samples from the Till-Sand Unit 

Wells are arranged in general upgradient to downgradient order, reading from left to right. 
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Figure 3-21. pH in Groundwater Samples from the 
Unweathered Lavery Till Unit 
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Figure 3-23. Total Organic Carbon (mg/L) in 
Groundwater Samples from the Unweathered 

Lavery Till Unit 
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Figure 3-22. Conductivity (µmhos/cm@25°C) in 
Groundwater Samples from the Unweathered 

Lavery Till Unit 
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Figure 3-24. Total Organic Halogens (mg/L) in 
Groundwater Samples from the Unweathered 

Lavery Till Unit 

Wells are arranged in general upgradient to downgradient order, reading from left to right. 
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Figure 3-25. Gross Alpha (µCi/mL) in Groundwater 
Samples from the Unweathered Lavery Till Unit 
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Figure 3-27. Tritium Activity (µCi/mL) in Groundwater 
Samples from the Unweathered Lavery Till Unit 
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Figure 3-26. Gross Beta (µCi/mL) in Groundwater 
Samples from the Unweathered Lavery Till Unit 

Wells are arranged in general upgradient to downgradient order, reading from left to right. 
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Figure 3-28. pH in Groundwater Samples from the 
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Figure 3-30. Total Organic Carbon (mg/L) in 
Groundwater Samples from the Lacustrine Unit 
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Figure 3-29. Conductivity (µmhos/cm@25°C) in 
Groundwater Samples from the Lacustrine Unit 
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Figure 3-31. Total Organic Halogens (mg/L) in 
Groundwater Samples from the Lacustrine Unit 

Wells are arranged in genera-l upgradient to downgradient order, reading from lefi to right. 
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Figure 3-32. Gross Alpha (µCi/mL) in Groundwater 
Samples from the Lacustrine Unit 
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Figure 3-34. Tritium Activity (µCi/mL) in Groundwater 
Samples from the Lacustrine Unit 
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Figure 3-33. Gross Beta (µCi/mL) in Groundwater 
Samples from the Lacustrine Unit 

Wells are arranged in general upgradient to downgradient order, reading from le'ft to right. 
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Figure 3-35. pH in Groundwater Samples from the 
Weathered Lavery Till Unit 
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Figure 3-37. Total Organic Carbon (mg/L) in 
Groundwater Samples from the 

Weathered Lavery Till Unit 
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Figure 3-36. Conductivity (µmhos/cm@25°C) in 
Groundwater Samples from the 

Weathered Lavery Till Unit 
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Figure 3-38. Total Organic Halogens (mg/L) in 
Groundwater Samples from the 

Weathered Lavery Till Unit 

Wells are arranged in general upgradient to downgradient order, reading from le~ to right. 
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Figure 3-39. Gross Alpha (µCi/mL) in Groundwater 
Samples from the Weathered Lavery Till Unit 
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Figure 3-41. Tritium Activity (µCi/mL) in Groundwater 
Samples from the Weathered Lavery Till Unit 

Figure 3-41a follows with expanded scale 
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Figure 3-40. Gross Beta (µCi/mL) in Groundwater 
Samples from the Weathered Lavery Till Unit 
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Figure 3-41a. Tritium Activity (µCi/mL) in 
Groundwater Samples from the Weathered 

Lavery Till Unit (expanded scale) 

Wells are arranged in general upgradient to downgradient order, reading from left to right. 
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Figure 3-42. Three-Year Trends (1990 through 1992) of 1,1-DCA and 1,1,1-TCA (µg/L) 
at Selected Groundwater Locations 
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Figure 3-42a. Two-Year Trends (1991 through 1992) ofDichlorodifluoromethane (DCDFMeth) (µg/L) 
at Selected Groundwater Locations 
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Figure 3-43. Seven-Year Trends of Averaged Gross Beta Activity (µCi/mL) 
at Selected Locations in the Sand and Gravel Unit 
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Figure 3-43a. Two-Year Trends of Gross Beta Activity (µCi/mL) for Selected New Wells 

3 - 44 



1986 1 B / 1990 1991 2 

-WNWB605 -WNSPOOB 
-E
WNGSEEP 
--EJ
WNWB604 

WNWB603 
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Figure 3-44a. Two-Year Trends of Tritium Activity (µCi/mL) for Selected New Wells 
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RADIOLOGICAL 

DOSE 

ASSESSMENT 

E ach year the potential radiological dose to the 
public from the West Valley Demonstration 

Project is assessed to determine if an individual 
could possibly have received an exposure exceed
ing the limits established by the regulatory agen
cies. The results of these conservative dose 
calculations demonstrate that the hypothetical 
maximum dose to an off-site resident is well below 
permissible standards and is consistent with the 
"as low as reasonably achievable" philosophy of 
radiation protection. 

Introduction 

r(ihis chapter describes the methods used to csti
.1. mate dose to the general public resulting from 

exposure to radionuclides released by the Project to 
the surrounding environment during 1992. 

Estimated doses are compared directly with current 
radiation standards established by the Department 
of Energy (DOE) and the Environmental Protec-
tion Agency (EPA) for protection of the public. 
Doses are also compared to the dose the public 
receives from natural background radiation and to 
doses reported in previous years for the Project. 

Radioactivity 

Atoms that emit radiation are called radionu
clides. Radionuclides are unstable isotopes 

that have the same number of protons and elec
trons as any other isotope of the element but dif
ferent numbers of neutrons, resulting in different 
atomic masses. For example, the element hydro
gen has two stable isotopes, H-1 and H-2 (deute
rium), and one radioactive isotope, H-3 (tritium). 
The numbers following the element's symbol 
identify the atomic mass, which is the number of 
protons plus neutrons in the nucleus. 

Once a radioactive atom decays by emitting radia
tion, the resulting daughter atom also may be either 
radioactive or stable. Each radioactive isotope has 
a unique half-life that represents the time it takes 
for 50% of the atoms to decay. Strontium-90 and 
cesium-137 have half-lives of about thirty years, 
while plutonium-239 has a half-life of 24,000 
years. Emitted radiation may consist of electro
magnetic rays such as x-rays and gamma rays or 
alpha or beta particles. Each radionuclide may 
emit one or more of these radiations at charac
teristic energies that can be used to identify them. 
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Chapter 4. Radiological Dose Assessment 

Radiation Dose 

The energy released from a radionuclide is 
eventually deposited in matter encountered 

along the path of radiation, resulting in a radiation 
dose to the absorbing material. The absorbing 
material can be either inanimate matter or Ii ving 
tissue. Alpha particles leave a dense track of ioni
zation as they travel through tissue and thus deliver 
the most dose per unit mass. However, alpha par
ticles are not penetrating and must be taken into 
the body by inhalation or ingestion to cause harm. 
Beta and gamma radiation can penetrate the pro
tective skin layer of the body from the outside to 
deliver a whole body dose or expose internal or
gans. However, beta and gamma radiation deposit 
much less energy in tissue per unit mass relative 
to alpha radiation. 

Units of Measurement 

The U.S. unit of measurement for dose equiva
lent is the rem. The international unit of 

measurement of dose equivalent is the sievert (Sv), 
which is equal to l 00 rem. The millirem (mrem) 
and rnillisievert (mSv), used more frequently to 
report the low dose equivalents encountered in 
environmental exposures, are the equivalent of 
one-thousandth of a rem or sievert. The dose 
equivalent concept was developed by the radiation 
community to allow comparison of dose from 
different types of radiation. 

The effective dose equivalent (EDE) was devel
oped to account for the relative risk of radiation 
exposure to a particular organ or tissue. The EDE 
is calculated by multiplying the organ dose equiva
lent by the organ-weighting factors developed by 
the International Commission on Radiological 
Protection (ICRP) in Publications 26 (1977) and 
30 (1979). The weighting factor is a ratio of the 
risk from a specific organ or tissue dose to the total 
risk resulting from whole body irradiation. All 
organ-weighted dose equivalents are then summed 
to obtain the EDE. 

The dose from internally deposited radionuclides 
usually is calculated for a fifty-year period following 
one year of intake and is called the fifty-year com
mitted effective dose equivalent (CEDE). The 
CEDE sums the dose to an individual over fifty years 
to account for the biological retention of radionu
clides in the body. The total EDE is calculated by 
adding the dose equivalent from external, penetrat
ing radiation to the CEDE. Unless otherwise speci
fied, all doses discussed here are EDE values, which 
include the CEDE for internal emitters. 

A collective population dose is expressed in units of 
person-rem or person-sievert because the individual 
doses are summed over the entire potentially ex
posed population. Average individual dose can 
therefore be obtained by dividing the collective dose 
by the number in the population. 

Sources of Radiation 

Members of the public are routinely exposed to 
different sources of ionizing radiation from 

both natural and manmade sources. Figure 4-1 
shows the relative importance of the annual dose in 
rnillirem (mrem) from these sources in comparison 
to the estimated annual dose from the WVDP. The 
National Council on Radiation Protection and Meas
urements (NCRP) Report 93 (1987) estimates that 
the average annual effective dose equivalent (EDE) 
received by an individual living in the US. is about 
360 mrem (3.6 mSv) from both natural and man
made sources of radiation. 

As can be seen in Figure 4-1, natural sources of 
radiation contribute 295 mrem of the total annual 
dose of 360 mrem. The WVDP contributes a very 
small amount (0.046 mrem per year) to the total 
annual manmade radiation dose of about 65 mrem 
and is less than the average dose received from 
using consumer products. 

While most of the radiation dose affecting the 
general public is background radiation, manmade 
sources of radiation also contribute to the average 
radiation dose to individual members of the public. 
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Figure 4-1. Comparison of Annual Background Radiation Dose to the Dose from 1992 WVDP Effluents 

Such sources include diagnostic and therapeutic 
x-rays, nuclear medicine, fallout from atmospheric 
nuclear weapons tests, effluents from nuclear fuel 
cycle facilities, and consumer products such as 
smoke detectors and cigarettes. 

Health Effects of Low-Level Radiation 

The primary effect of low levels of chronic 
radiation in an exposed individual is gener

ally assumed to be an increased risk of cancer. 
Radionuclides entering the body through air, 
water, or food are usually distributed in different 
organs of the body. For example, isotopes of io
dine concentrate in the thyroid. Strontium, pluto
nium, and americium isotopes concentrate in the 
skeleton. When inhaled, uranium and plutonium 
isotopes remain in the lungs for a long period of 
time. Some radionuclides such as tritium, carbon-
14, or cesium-137 are distributed uniformly 
throughout the body. Therefore, depending on the 
radionuclide, some organs may receive quite dif
ferent doses. Moreover, at the same dose levels, 
certain organs (such as the breast) are more prone 
to developing a fatal cancer than other organs 
(such as the thyroid). 

Because of the uncertainty and difficulty in meas
uring increased cancer resulting from exposure to 
ionizing radiation, a linear model is used to predict 
health effects from low levels of radiation. This 
model assumes that there is an effect on the ex
posed person at all dose levels even though the 
body may effectively repair damage incurred from 
low levels of beta and gamma radiations. 

Exposure Pathways 

he radionuclides present at the West Valley 
Demonstration Project site are left over from 

the reprocessing of commercial nuclear fuel dur
ing the 1960s and early 1970s. A very small frac
tion of these radionuclides is released off-site 
annually through ventilation systems and liquid 
discharges. An even smaller fraction actually con
tributes to the radiation dose to the surrounding 
population through exposure pathways. An expo
sure pathway consists of a source of contamination 
or radiation that is transported by environmental 
media to a receptor location where exposure to 
contaminants may occur. For example, a member 
of the public could potentially be exposed to low 
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levels of radioactive particulates carried by pre
vailing winds. 

The potential pathways of exposure to Project 
emissions are inhalation of gases and particulates, 
ingestion oflocal food products, ingestion of fish, 
beef, and deer tissues, and exposure to external 
penetrating radiations emanating from contami
nated materials. The drinking water pathway was 
excluded based on usage surveys of the local popu
lation surrounding the WVDP site. Table 4-1 sum
marizes the potential exposure pathways for the 
general off-site population. 

Dose Assessment 
Methodology 

The general dose assessment methodology 
was to first assess radionuclide concentra

tions measured in environmental media to ascer
tain if any detectable effects from WVDP 
activities and releases have occurred. Even if the 
assessment of environmental media concentra
tions determined that there were no effects, air
borne and waterborne releases from the WVDP 
were modeled to estimate annual doses to indi
viduals and the local population. This two-tiered 
approach to assessing potential effects and doses 
resulting from WVDP emissions ensures that a 
complete evaluation is conducted. This general 
methodology also allows the collective annual 
dose to the local population to be calculated. 

Environmental Media Concentrations 

ear-site and control samples of fish, milk, 
beef, venison, and local produce were col

lected and analyzed for various radionuclides, in
cluding tritium, cobalt-60, strontium-90, iodine-I 29, 
cesium-134, and cesium-137. The measured ra
dionuclide concentrations reported in Appendix C-3, 
Tables C-3. l through C-3.4 are the basis for com
paring near-site and background concentrations. 

If statistically significant differences were found 
between near-site and background sample concen
trations, the excess near-site sample concentration 
was used to conduct further dose assessment. If no 
significant difference in concentrations was found, 
then it was concluded that there was no impact 
from site operations and further dose assessment 
was not conducted. 

The dose to nearby residents from the consump
tion of foods with radionuclide concentrations 
above background concentrations was calculated 
by multiplying the excess concentrations by the 
maximum adult annual consumption rate for each 
type of food and the unit dose conversion factor 
for ingestion of the measured radionuclide. The 
consumption rates are based on site-specific data 
and recommendations in NRC Regulatory Guide 
1.109 for terrestrial food chain dose assessments 
(U.S. Nuclear Regulatory Commission 1977). The 
internal dose conversion factors were obtained 
from Internal Dose Conversion Factors for Cal
culation of Dose to the Public (U.S. Department 
of Energy 1988). 

Predictive Computer Modeling 

Because of the difficulty of measuring the small 
amounts of radionuclides emitted from the site 

beyond those that occur naturally in the environ
ment, computer codes were used to model the envi
ronmental dispersion of radionuclides emitted from 
on-site monitored ventilation stacks and liquid dis
charge points. The EDE to the maximally exposed 
off-site individual and the collective EDE to the 
population were calculated. These models have been 
approved by the Department of Energy and the 
Environmental Protection Agency to demonstrate 
compliance with radiation standards. 

Radiological dose was evaluated for the three ma
jor exposure pathways: external irradiation, inha
lation, and ingestion of local food products. The 
dose contributions from each radionuclide and 
pathway combination were then summed to obtain 
the reported total dose estimates. 
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Table 4-1 

Potential Exposure Pathways under Existing WVDP Conditions 

Potentially Exposed 
Populations 

Current off-site residents 

Exposure Pathway and 
Transporting Medium 

Inhalation: gases and 
particulates from air 

Ingestion: cultivated crops 

Ingestion: suiface and 
groundwater 

Ingestion: fish, beef, venison, 
and milk 

External exposure: radiation 
emanating from particulates 
and gases from air or surface 
water 

4-5 

Reason for 
Inclusion/Exclusion 

Off-site transport of contaminants from 
WVDP stacks or resuspended 
particulates from soils 

Local agricultural products irrigated 
with contaminated ground- or suiface 
water; foliar deposition and uptake of 
airborne contaminants 

No documented use of local suiface 
water and downgradient groundwater 
wells by local residents 

Fish exposed to contaminants in water or 
sediments may be consumed; beef, 
venison, and milk consumption following 
deposition of transported airborne 
contaminants and suiface waters 

Transport of air particulates and gases 
to off-site receptors; transport of 
contaminants in suiface water during 
stream use and swimming 



Chapter 4. Radiological Dose Assessment 

Airborne Releases 

'D eleases of airborne radioactive materials from 
.I\.,nominal 10-meter stacks and from the main 
60-meter stack were modeled using the EPA-ap
proved CAP88-PC computer code. This air disper
sion code estimates effective dose equivalents for 
the ingestion, inhalation, air immersion, and 
ground surface pathways. Site-specific data for 
radionuclide release rates in curies per year, 
wind data, local agricultural information, and 
the current local population were used as input 
parameters. Resulting output from the CAP88-
PC code was then used to determine the total 
EDE to a maximally exposed individual and the 
collective dose to the local population within an 
SO-kilometer (50-mile) radius of the WVDP. 

As reported in Chapter 2, Environmental Moni
toring, five l 0-meter stacks were monitored for 
radioactive air emissions during 1992. The ac
tivity that was released to the atmosphere from 
these stacks is listed in Tables C-2. l through 
C-2. l l in Appendix C-2 and was used as input 
to the CAP88-PC code. 

The main plant stack, which vents to the atmos
phere at a height of 63 meters (208 ft), was 
considered an elevated release; all other releases 
were considered ground-level releases. 

Wind data collected from the on-site meteoro
logical tower during l 992 were used as input to 
the CAPSS-PC code. Data collected at the 60-
meter and 10-meter heights were used in combi
nation with elevated and ground-level effluent 
release data, respectively. 

Waterborne Releases 

The computer code LADT AP II (Simpson 
and McGill 1980) was used to calculate the 

EDE to the maximally exposed off-site individ
ual and the collective EDE to the population 
from routine waterborne releases and dispersion 
of these effluents. Since the effluents eventually 

reach Cattaraugus Creek, which is not used as a 
source of drinking water, the local exposure path
ways calculated by the code are from the consump
tion of 21 kilograms (46 lb) of fish caught in the 
creek and exposure to external radiation from 
shoreline or from water surface contamination. 
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Population dose estimates assumed that radionu
clides were further diluted in Lake Erie before 
reaching municipal drinking water supplies and 
ingested by the local population. A detailed de
scription of LADT AP II is given in Radiological 
Parameters for Assessment of WVDP Activities 
(Faillace and Prowse l 990). 

Seven batch releases ofliquid radioactive effluents 
were monitored during 1992. The radioactivity 
that was discharged in these effluents is listed in 
Appendix C-1, Table C-1.1, and was used as input 
data for the LADT AP II computer code. Other 
input data included site-specific stream flow and 
dilution, drinking water usage, and stream usage 
factors. Dose conversion factors for individual and 
population dose were used for each radionuclide 
as reported in Radiological Parameters for As
sessment of WVDP Activities. 

Biological Compartment 
Concentrations 

adionuclide concentrations in samples of 
fish, milk, beef, venison, and local crops 

were assessed to determine if near-site concentra
tions were significantly above concentrations for 
corresponding background samples. 

Fish 

uscle tissue from fish were collected from 
May through November 1992 in Cat

taraugus Creek upstream (background samples) 
and downstream of the site above and below the 
Springville dam. Ten tissue samples were col
lected at each of the three stations and analyzed 
primarily for strontium-90., cesium- I 34, and ce-• 
sium-137. Other gamma-emitting radionuclides 
were not detected in any sample. Average radionu
clide concentrations from samples downstream of 
the site were found to be statistically indistinguish
able from average background concentrations at 
the 95% confidence levels. Strontiurn-90 and ce
sium-134 averages were also numerically below 

Biological Compartment Concentrations 

background averages. Individual concentrations 
for cesium-134 and cesium-137 were all below 
detection limits except for one cesium-137 value 
for a downstream sample. 

Milk 

Milk samples were collected from various 
nearby dairy farms throughout 1992. Con

trol samples were collected from farms 25-30 kilo
meters (15-20 mi) to the south and north of the 
WVDP. Milk samples were measured primarily 
for tritium, stronti um-90, iodine-129, cesium-134, 
cesium-137, and any other detectable gamma
emitting radionuclides. Ten near-site milk samples 
were collected and compared with eight back
ground samples. All average radionuclide concen
trations from near-site locations were statistically 
identical to average background concentrations. 
Individual iodine-129 concentrations in near-site 
milk were all at or below detection limits. The 
highest iodine-129 concentration reported was 
from a background sample. 

Beef 

Near-site and control samples oflocally raised 
beef were collected in 1992. These samples 

were measured for tritium, strontium-90, cesium
! 34, cesium-137, and detectable gamma-emitting 
radionuclides. Two samples of beef muscle tissue 
were collected from background locations and two 
from near-site locations. All individual concentra
tions of tritium, strontium-90, and cesium-134 
were below detection limits in background and 
near-site samples. The average strontium-90 con-
centration from near-site samples was below the 
average for background samples. Cesium .. J 37 
concentrations were above detection limits in 
background and near-site samples but were statis
tically identical, using 95% confidence intervals. 

Venison 

Meat samples from three near-,site and three 
control deer were collected in 1992. These 
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samples were measured for tritium, strontium-90, 
cesium-134, cesium-137, and other gamma-emit
ting radionuclides. Strontium-90 and cesium-134 
concentrations were below detection limits in 
background and near-site samples. Tritium and 
cesium-137 were detectable, but average concen
trations for background and near-site samples 
were statistically identical. 

Produce (hay, corn, beans, and apples) 

Near-site and background samples of hay, 
corn, beans, and apples were collected dur

ing l 992 and analyzed for tritium, strontium-90, 
cesium-134, cesium-137, and any other detectable 
gamma-emitting radionuclides. Single samples of 
each type of produce were collected and compared 
with single background sample results. Tritium, 
cesium-134, andcesium-137 were all below detec
tion limits or within the 95% counting error inter
val of background concentrations. Strontium-90 
concentrations were found to be higher in the 
near-site samples of hay and beans than in back
ground samples. 

To further assess strontium-90 concentrations in 
hay and beans, individual concentrations for near
site and background samples from 1987 through 
1992 were statistically compared using conven
tional one-way analysis of variance. In addition, 
since the distributional nature of the data was not 
known, a Mann-Whitney rank sum nonparametric 
test was performed. The analysis of variance 
showed average strontium-90 from near-site and 
controls to be identical at the 95% level of confi
dence. The rank sum nonparametric test showed 
similar results, indicating no significant difference 
between average strontium-90 concentrations for 
hay or beans collected from background and near
site locations. 

Predicted Dose from 
Airborne Emissions 

Applicable Standards 

A irborne emissions of radionuclides are regu
..t1.iated by the EPA under the Clean Air Act. 
Department of Energy facilities are subject to 40 
CFR 61, subpart H, National Emission Standards 
for Hazardous Air Pollutants (NESHAPs). The 
applicable standard for radionuclides released dur
ing 1992 is 10 mrem (0.10 mSv) EDE for any 
member of the public. 

Maximum Dose to an Off-Site Resident 

Based on the airborne radioactivity r~l~se~ from 
the site during 1992, a person hvmg m the 

vicinity of the WVDP was estimated to receive a total 
EDE of 1.lx 104 mrem (1.lxl0-6 mSv). This hypo
thetical maximally exposed individual was assumed 
to reside continuously 1.9 kilometers north-northwest 
of the site and to eat only locally produced foods. 
Approximately 63% and 70% of the total dose from 
1992 airborne emissions were due to iodine-129 from 
the 60-meter and IO-meter stacks, respectively. Ce
sium-137 and its daughter product, barium-137m, 
contributed another 20% to the total dose from the 
60-meter stack emissions, followed by americium-
241 (7% ), tritium (3% ), strontium-90 (3% ), and plu
tonium-239 (2%). The shorter IO-meter stack 
radionuclide contributions were uranium-238 
(9% ), tritium (6% ), uranium-234 (5% ), americium-
241 (4%), and plutonium-239 (4%). 

Total dose to the hypothetical off-site resident was 
also assessed by individual exposure pathways. Inges
tion accounted for 70% and 72%, inhalation for 10% 
and 23%, and external exposures for 20% and 5% 
from tne 60-meter and 10-meter stacks, respectively. 

The total EDE of l. l xl0-4 mrem is far below 
measurable levels. This dose could be compared 
to less than one minute of natural background 
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radiation received by an average member of the 
U.S. population. 

This dose is also well below the 10 mrem NESHAPs 
standard promulgated by the EPA. A more conser
vative NESHAPs assessment was also conducted 
using upper detection release rates for airborne ra
dionuclides. The resulting EDE of 2.9x 10-4 mrem 
(2.9x10-6 mSv) was a factor of 2.6 higher than this 
analysis, which used actual reported release rates. 
Both assessments amply demonstrate compliance 
with EPA standards. 

Collective Population Dose 

The CAP88-PC version of AIRDOS-EPA was 
used to estimate the collective total EDE to 

the population. According to census projections 
for 1992, an estimated 1.7 million people resided 
within 80 kilometers (50 mi) of the WVDP. This 
population received an estimated 1. 6x 1 o-3 person
rem (l.6xlff5 person-Sv) total EDE from radioac
tive airborne effluents released from the WVDP 
during 1992. The resulting average EDE per indi
vidual was 9.4x10-7 mrem (9.4x10-9mSv). 

There are no standards limiting the coHecti ve EDE 
to the population. However, the calculated average 
individual EDE is orders of magnitude lower than 
the 300 mrem (3 mSv) that an average member of 
the U.S. population receives in one year from 
natural background radiation. Using the more con
servative values, a collective EDE of 2.4xHr3 

person-rem (2.4x 10-5 mSv) was calculated, with a 
resulting averaje EDE per individual of l.4x 10-6 

mrem (1.4x!ff mSv). 

Predicted Dose from 
Waterborne Releases 

Applicable Standards 

Currently there are no EPA standards estab
lishing limits on the radiation dose to mem

bers of the public from liquid effluents except as 

Predicted Dose from all Pathways 

applied in 40 CFR 141 and 40 CFR 143, Drinking 
Water Guidelines (U.S. Environmental Protection 
Agency 1984 a,b ). The potable water wells sam
pled for radionuclides are upgradient of the West 
Valley Demonstration Project and are not consid
ered a pathway in the dose assessment. Since 
Cattaraugus Creek is not designated as a drinking 
water supply, the estimated radiation dose was 
compared with the guidelines provided in DOE 
Order 5400.5. 

Maximum Dose to an Off-Site Individual 

Based on the radioactivity in effluents released 
from the WVDP during 1992, an off-site indi

vidual was estimated to receive a maximum total 
-2 -4 . 

EDE of 4.6x10 mrem (4.6x10 mSv). Approxi-
mately 97% of this dose is from cesium-137. This 
dose is about 6,500 times lower than the 300 mrem 
(3 mSv) that an average member of the U.S. popu
lation receives in one year from natural background 
radiation. The majority of this dose was from the 
hypothetical ingestion of fish. The external radiation 
pathway was comparatively insignificant. 

Collective Dose to the Population 

As a result of radioactivity released in liquid 
effluents from the WVDP during l 992, the 

population living within 80 kilometers (50 mi) of 
the site received a collective EDE of 9.2x!0-3 

person-rem (9.2x 10-5 person-Sv). This estimate 
is based on a population of 1.7 million living 
within the SO-kilometer radius. The resulting av
erage EDE per individual is 5.4x10-6 mrem 
(5.4x10-8mSv), or approximately 55 million 
times lower than the 300 mrem (3 mSv) that an 
average person receives in one year from natural 
background radiation. 

Predicted Dose from all 
Pathways 

The potential dose to the public from both 
airborne and liquid effluents released from 
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the Project during 1992 is the sum of the individual 
dose contributions. The maximum EDE from all 

-2 pathways to a nearby resident was 4.6x l O mrem 
-4 (4.6x10 mSv). 

This dose is 0.05% of the 100 mrem (1 mSv) 
annual limit in DOE Order 5400.5. The total col
lective EDE to the population within 80 kilometers 
(50 mi) of the site was l.lxl0-2 person-rem 
(l.lxl0-4 person-Sv), with an average EDE of 
6.5x 10-6 mrem (6.5x 10-8 mSv) per individual. 

Table 4-2 summarizes the dose contributions from 
all pathways and compares the individual doses to 
the applicable standards. 

.5 

mrem 

1987 1988 

Risk Assessment 

E stimates of cancer risk from ionizing radia
tion have recently been presented by the 

International Commission on Radiological Protec
tion (1990), the National Council on Radiation 
Protection and Measurement (1987), and the Na
tional Research Council Committee on Biological 
Effects of Ionizing Radiation (1990). These re
ports estimate that the probability of fatal cancer 
induction to the public of all ages ranges from 100 
to 500 x 10-6 cancer fatalities/rem. The most recent 
risk coefficient by the International Commission 
on Radiological Protection of 500 x 1 o-6 was used 
to estimate risk to a maximally exposed off-site 

wa m8 
1989 1990 1991 1992 

~ Airborne 

Figure 4-2. Effective Dose Equivalent from Liquid and Airborne Effluents to a Maximally Exposed 
Individual Residing near the WVDP 

Figure 4-2 shows the dose to the maximally ex
posed individual over the last six years. The esti
mated dose for 1992 is lower than the dose 
reported in previous years. 

Figure 4-3 shows the collective dose to the popu
lation over the last six years. The estimated collec
tive dose for 1992 is also lower than doses reported 
in previous years. 

individual. The resulting risk to this hypothetical 
individual from airborne and waterborne releases 
was 2.3xl0-8 cancer fatalities. This risk is well 

-6 ] 10-5 below the range of lxlO to x. per year 
considered acceptable by the International Com
mission on Radiological Protection Report 26 
( 1977) for any individual member of the public. 
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Table 4- 2 

Summary of Annual Effective Dose Equivalents to an Individual 
and Population from WVDP Effluents 

Exposure Pathway Annual Effective Dose Equivalent 

Airborne Releases 3 

'%, EPA Standard (1 O mrem) 

Waterborne Releases 4 

Total Releases 

'%, DOE Standard (1 00 mrem) 

'%, Natural Background (300 mrem; 
510,000 person-rem) 

Maximum Individual 1 

mrem/y (mSv/y) 

l.JE-04 (l.JE-06) 

1. 1 E-03 

4.6£-02 (4.6£-04) 

4.6£-02 (4.6E-04) 

0.05 

0.02 

Collective 2 

person-rem (person-Sv) 

l.6E-03 ( 1.6£-05) 

NA 

9.2£-03 (9.2£-05) 

l.JE-02(1.JE-04) 

NA 

2.2£-06 

1 Maximally exposed individual at a residence I. 9 kilometers NNW from the main plant. 

2 Population of 1.7 million within 80 kilometers of the site. 

3 Calculated using AIRDOS-EPA (CAP88-PC for individual and population). 

4 Calculated using methodology described in Radiological Parameters for Assessment of WVDP 
Activities (Faillace and Prowse 1990). 

Exponents, expressed as "E" in the table, are expressed as "10" in the text. Thus, J.Jxl(r2 in the text 
is the same as J. JE-02 in the table. 
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Figure 4-3. Collective Effective Dose Equivalent from Liquid and Airborne Effluents to the Population 
Residing within 80 Kilometers of the WVDP 

Summary 

R adionuclide concentrations in biological 
samples (fish, milk, beef, venison, and local 

produce) were determined to be below detectable 
levels or statistically identical to background con
centrations. Thus, no specific dose assessment was 
performed using environmental media concentra
tions. Predictive computer modeling was per
formed for airborne and waterborne releases. This 
analysis resulted in doses to the hypothetical maxi
mally exposed individual that were orders of mag
nitude below all applicable EPA standards and 
DOE Orders, which limit the release of radioactive 
materials and dose to individual members of the 

The collective population dose was also 
assessed and found to be orders of magnitude 
below natural background radiation doses. Based 
on the dose assessment, the West Valley Demon
stration Project was found to be in compliance 
with all applicable radiological guidelines and 
standards during 1992. 
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QUALITY 

ASSURANCE 

The quality assurance (QA) program at the 
West Valley Demonstration Project provides 

for and documents consistency, precision, and ac
curacy in collecting and analyzing environmental 
samples and in interpreting and reporting environ
mental monitoring data. 

Organizational 
Responsibilities 

The Safety and Environmental Assessment 
(S&EA) department is responsible for ensur

ing the quality of the environmental monitoring 
program. Environmental Laboratory management 
and staff are directly responsible for carrying out 
sampling and analytical activities in a manner 
consistent with good quality assurance practices. 

Program Design 

r)'ihe quality assurance program for environ
.I. mental monitoring at the WNYNSC is consis

tent with DOE Order 5700.6C, Quality Assurance, 
and the WVDP' s Environmental Quality Assurance 
Plan (West Valley Nuclear Services 1991) and is 
based directly upon the eighteen-element program 
outlined in Quality Assurance Program Require
ments for Nuclear Facilities (American Society of 

Mechanical Engineers 1989), which describes the 
major aspects of a good quality assurance pro
gram. The program focuses upon assigning re
sponsibilities and upon thorough planning, 
specification, control, and documentation of all 
aspects of an activity: 

✓ Responsibility. Responsibilities involved in over
seeing and managing an activity are clearly defined. 
Personnel who check and verify the activity are 
independent of those who perform the activity. 

✓ Planning. The activity is planned beforehand 
and the plan is followed. All activities are docu
mented. Similarly, purchases of any equipment or 
items are planned, specified precisely, and verified 
for correctness upon receipt. 

✓ Control of design, procedures, items, and docu
ments. Any activity, equipment, or construction is 
clearly described or defined and tested, and 
changes in the design are tested and documented . 
Procedures clearly state how activities will be 
conducted. Only approved procedures are used. 
Any equipment or particular items are clearly 
identified, inspected, calibrated, and tested before 
use. Calibration status is clearly labeled. Items that 
do not conform are identified and separated from 
other items and the nonconformity is documented. 
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✓ Documentation. Records are kept of all activi
ties in order to verify what was done. Records must 
be clearly traceable to an item or activity. 

✓ Corrective action. If a problem should arise, the 
cause of the problem is identified, a corrective 
action planned, responsibility assigned, and the 
problem remedied. 

✓ Audits. Scheduled audits and self-assess
ments verify compliance with all aspects of the 
quality assurance program and determine its 
effectiveness. 

Vendors providing analytical services for the en
vironmental monitoring program are contractually 
required to maintain a quality assurance program 
consistent with these elements. 

Procedures 

A ctivities affecting the quality of environ
..t"1.mental monitoring data are conducted ac
cording to approved procedures that clearly 

describe how the activity should be performed and 
what precautions are to be taken in connection 
with the activity. Any person performing an activ
ity that could affect the quality of environmental 
monitoring data must be trained in that procedure 
and demonstrate proficiency. 

New procedures are developed each time an activ
ity is added to the monitoring program. Procedures 
are reviewed annually and are updated when nec
essary. All procedures are controlled so that only 
those that are current are used. 

Quality Control in the Field 

uality control (QC), an integral component 
of environmental monitoring quality assur

ance, is a way of verifying that samples are being 
collected and analyzed according to established 
quality assurance procedures: quality control en
sures that sample collection and analysis is con
sistent and repeatable and is a means of tracking 
down possible sources of error. For example, sam
ple locations are clearly marked in the field to 

ensure that future 
samples are collected 
in the same locations; 
collection equipment 
in place in the field is 
routinely inspected, 
calibrated, and main
tained; and automated 
sampling stations are 
kept locked to prevent 
tampering. 

Review of Regulatory Requirements 

Samples are collected 
into appropriate con
tainers and labeled 
immediately with per
tinent information. 
Date, time, person do•
ing the collecting, and 
special field sampling 
conditions are recorded 

l~MW-M I ~RlllllllilUllMI iUJ4JJ.J.lill-l!IIIII' I BlllMll1illllflilllllllllllllllilllm 

5-2 



and become part of the record for that sample. If 
necessary, samples are preserved as soon as pos
sible after collection. 

In order to monitor quality problems that might be 
introduced by the sampling process, duplicate 
field samples, field blank samples, and trip blank 
samples are collected. Background samples are 
collected for baseline environmental information. 

Field Duplicates 

Field duplicates are samples collected at the 
same location at the same time. From that point 
they are treated as separate samples. Field dupli
cates provide a means of assessing the precision 
of collection methods and are collected at a 
minimum rate of one per twenty analyses. 

Field Blanks 

A field blank is a sample of laboratory-distilled 
water that is put into a sample container at a field 
collection site and is processed from that point as 
a routine sample. Field blanks are used to detect 
contamination introduced by the sampling proce
dure. They are processed at a minimum rate of one 
per twenty analyses. No field contamination prob
lems have been detected. 

If the same collection equipment is used for more 
than one site, a special form of field blank known 
as an equipment blank may be collected by pour
ing laboratory-distilled water through collecting 
equipment and into a sample container. Equipment 
blanks are collected to detect any cross-contami
nation that may be passed from one sampling 
location to another by the equipment. Many wells 
and surface water collection stations on the site 
have collecting equipment that remains at that 
location. This equipment is "dedicated" equip
ment, and special equipment blanks are not neces
sary at these locations because the equipment is 
used exclusively at that site. 

Quality Control in the Laboratory 

Trip Blanks 

Trip blanks are prepared by pouring laboratory
distilled water into sample bottles in the labora
tory. The bottles are then placed into sample 
coolers and remain there throughout the sampling. 
Trip blanks are collected only when volatile or
ganics are being monitored in order to detect any 
volatile organic contamination from the contain
ers, coolers, or from handling during collection, 
storage, or shipping. No contamination from these 
sources has been found. 

Environmental Background Samples 

The environmental monitoring program includes 
samples taken from locations remote from the site 
for each pathway being monitored for possible 
radiological contamination such as air, water, 
vegetation, and meat. Analysis of these samples 
that are clearly outside of site influence show 
natural radiological concentrations and serve as 
backgrounds or "controls," another form of field 
quality control sample. These samples provide 
baseline information to compare with information 
from near-site or on-site samples so that any pos
sible influence from the site can be determined. 

Quality Control in the 
Laboratory 

In order to monitor the accuracy and precisio. n 
of data produced by the Environmental Labo

ratory, laboratory quality control practices specific 
to each analytical method are clearly described in 
approved references or procedures. Laboratory 
quality control consists of proper training of ana
lysts, maintenance and calibration of measuring 
equipment and instrumentation, and specific 
methods of processing samples as a means of 
monitoring laboratory performance. 

Analytical instruments and counting systems are 
calibrated at specified frequencies and logs of 
instrument calibration and maintenance are kept. 
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Calibration methods for each instrument are speci
fied in procedures or in manufacturers' directions. 
Standards traceable to the National Institute of 
Standards and Technology (NIST) are used to 
calibrate counting and test instrumentation. 

Laboratory quality control samples consist of three 
general types: standards (including spikes), used 
to assess accuracy; blanks, to assess the possibility 
of contamination; and duplicates, to assess preci
sion. Results of Environmental Laboratory and 
vendor laboratory analyses also are compared to 
certified results from laboratories operated by the 
Department of Energy and the Environmental Pro
tection Agency. 

Standards 

Laboratory standards arc materials containing a 
known concentration of the analyte of interest, 
such as a pH buffer or a Pu-239 counting standard, 
and are either NIST-traceable standards or stand
ard reference materials from other sources. At a 
minimum, one reference standard is analyzed for 
every ten sample analyses, or one per day, to 
determine if the method is producing results within 
acceptable limits. 

The results of analyses of standards are plotted on 
control charts, which specify acceptable limits. If 
the method of analysis produces results within 
acceptable limits, then analysis of actual environ
mental samples may proceed and the results are 
deemed usable. 

Laboratory Spikes 

Another form of standard analysis is a laboratory 
spike, in which a known amount of analyte is 
added to a sample or blank before the sample is 
analyzed. The percent recovery of the analyte is an 
indication of how much of the analyte of interest 
is being detected in the analysis of actual samples; 
hence, a spike also is an assessment of the accuracy 
of the method. Acceptance limits are documented 

for spike recovery and spike results are recorded 
on control charts. 

Control charts are routinely monitored. To supple
ment the routine analysis of standards, quality 
control samples of known concentrations are sub
mitted to analysts in the laboratory by the S&EA 
quality assurance staff. The concentrations of the 
samples are unknown to the analyst and serve as 
an additional performance check on the accuracy 
of Environmental Laboratory analyses. 

Laboratory Blanks 

Laboratory blanks are prepared from a matrix 
similar to that of the sample but known to contain 
none of the analyte of interest. For instance, dis
ti lied water, taken through the same preparatory 
procedure as a sample, serves as a laboratory blank 
for both radiological and chemical water analyses. 
A positive result for an analyte in a blank indicates 
that something is wrong with the analysis and that 
corrective action should be taken. In general, one 
laboratory blank is processed daily or with each 
"run" of samples for a given analyte. 

S&EA quality assurance staff also provide blank 
samples to check possible cross-contamination in 
the Environmental Laboratory. 

A special form of laboratory blank for radiological 
samples is an instrument background count, which 
is a count taken of a planchet or vial containing no 
sample. The count serves three purposes: 

I) to determine if contamination is present in the 
counting instrument 

2) to determine if the instrument is responding in 
an acceptable manner 
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3) to determine the background correction that 
should be applied in calculations of radiological 
activity. 



A background count is taken before each day's 
counting. Background counts are recorded on con
trol charts with defined acceptance limits. An un
acceptable count requires corrective action before 
analyses can proceed. 

Laboratory Duplicates 

Duplicates are analyzed to assess precision in the 
analytical process. Laboratory duplicates are cre
ated by splitting existing samples before analysis; 
each split is treated as a separate sample. If the 
analytical process is in control, results for each 
split should be within documented criteria of ac
ceptability. As with standards, duplicate samples 
are submitted for analysis by S&EA quality assur
ance personnel as an additional performance check 
on laboratory precision. 

Crosschecks 

The Environmental Laboratory participates in for
mal radiological crosscheck programs conducted 
by the Department of Energy's Radiological and 
Environmental Science Laboratory (RESL), the 
Environmental Monitoring Systems Laboratory of 
the USEPA (EMSL) in Las Vegas, and the Envi
ronmental Measurements Laboratory (EML) in 
New York City. Crosscheck performance is sum
marized in Appendix D. 

In conjunction with the on-site Analytical and 
Process Chemistry Laboratory, the Environ
mental Laboratory maintains certification with 
the New York State Department of Health 
(NYSDOH) to analyze samples for various non
radiological parameters. 

More than 15,000 samples were handled by the 
Environmental Laboratory in 1992, including 
samples collected by laboratory staff and samples 
submitted to the laboratory by other depa1tments 
or agencies. Roughly 60% of these samples were 
analyzed by the Environmental Laboratory staff, 
with the rest being sent to other laboratories. 

Chain-of Custody Procedures 

Samples not analyzed by the Environmental Labo
ratory must maintain a similar level of quality 
control that is specified in contracts between the 
site and the vendor laboratories. Vendor laborato
ries are required to participate in all relevant cross
checks and to maintain all relevant certifications. 

Personnel Training 

A nyone performing environmental monitor
..L-1,ing program activities must be trained in the 
appropriate procedures and qualified accordingly 
before carrying out the procedure as part of the site 
environmental monitoring program. 

Record Keeping 

Control of records is an integral part of the 
environmental monitoring program. Field 

data sheets, chain-of-custody forms, requests for 
analysis, sample-shipping documents, sample 
logs, bench logs, laboratory data sheets, equip
ment maintenance logs, calibration logs, training 
records, crosscheck performance records, data 
packages, and weather measurements, in addition 
to other records, are all maintained as documenta
tion of the environmental monitoring program. AH 
records pertaining to the program are reviewed 
routinely and securely stored. 

The Laboratory Information Management System 
(LIMS), installed in the Environmental Labora
tory in late I 990, is used to log samples, print 
labels, store and process data, monitor quality 
control samples, track samples, produce sampling 
and analytical worklists, and generate reports. The 
primary vendor laboratory provides data in elec
tronic form for direct entry into the LIMS. 

Chain-of-Custody 
Procedures 
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records for routine samples. Samples are brought 
in from the field and logged at the sample receiving 
station, after which they are stored in a sample 
lock-up before analysis or shipping. 

Samples sent to other laboratories for analysis are 
accompanied by a chain-of-custody/analytical re
quest form. Signature control must be maintained 
by the agent transporting the samples. By contract, 
vendor laboratories are required to maintain inter
nal chain-of-custody records and to store the sam
ples under secure conditions. 

Audits 

R outine internal appraisals of S&EA and the 
Environmental Laboratory are conducted by 

site quality assurance personnel, who also audit 
the environmental monitoring programs. Off-site 
commercial laboratories under contract to perform 
environmental analyses for the WVDP are audited 
at least annually by teams of environmental and 
quality assurance professionals. In addition, exter
nal agencies audit the program as a whole. (See 
Environmental Compliance Summary: Calendar 
Year 1992.) 

Performance Reporting 

The performance of the laboratory in cross
check programs is published in the summary 

of results for each crosscheck. The Environmental 
Laboratory results are compared with the true 
value for the samples and with those of other 
laboratories participating in the crosscheck. Cross
check summaries are issued when results are re
ceived, and the causes of missed crosscheck 
analyses are investigated as part of the corrective 
action process. 

Monthly trend analysis reports document possible 
warning levels or trends picked up as part of the 
environmental monitoring program. 

Monthly State Pollutant Discharge Elimination 
System (SPDES) discharge reports are generated 
and submitted to the New York State Department 
of Environmental Conservation (NYSDEC). 
These reports document analysis of permitted 
water discharges required by NYSDEC. 

Independent Data 
Verification 

A ll Environmental Laboratory analytical data 
~re reviewed and approved by a qualified 
person other than the person conducting the analy
sis. As part of the validation procedure, quality 
control samples analyzed in conjunction with the 
samples are examined and calculations are 
checked before approval. Safety and Environ
mental Assessment quality assurance personnel 
also conduct checks of the data in addition to the 
initial routine reviews. All software used to gener
ate data is subjected to a verification procedure 
before being used. 

Data must be formally validated, evaluated, and 
approved before being reported or used in calcu
lations. Reports generated from data are peer re
viewed before being issued. In addition, the 
correct transcription of data from original docu
ments to the LIMS must be verified before the 
sample data in the LIMS can be formally approved 
and used in reports. 

Analytical Methods 
Evaluation 

A study was carried out in late 1992 and early 
1993 to corroborate observed uranium con

centrations in treated waters discharged from la
goon 3 at outfall WNSP00l. Values obtained by 
routine radiological isotopic analyses will be com
pared to nonroutine uranium isotopic results ob
tained by high sensitivity thermal ionization mass 
spectrometry (TIMS). 
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Self-Assessments 

Three major self-assessments of the environ
mental monitoring program were conducted 

in 1992. The first assessment in March focused on 
sampling activities; the second, in June, focused 
on analytical procedures, calibration, and data 
validation. A combined assessment in September 
and October covered sample shipping, personnel 
training, quality assurance/quality control, chemi
cal hygiene, and records management. All apprais
als addressed corrective actions and peer review. 

The major findings were a lack of timely follow-up 
of previously identified items and updating of pro
cedures to keep up with changing documentation 
needs. These items are being addressed during 1993. 

Self-assessments were also conducted to review 
Project activities relating to the National Envi
ronmental Policy Act (NEPA) and to air permit
ting and compliance management. No major 
issues were identified, although it was observed 
that procedures establishing NEPA documenta
tion at the Project needed updating to reflect the 
current organizational structure. Actions to imple
ment the recommendations are on schedule. 

Se(fAssessments 
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Appendix A 
1992 Environmental Monitoring Program 

Environmental Sampling - an Art as well as a Science 



1992 Environmental 
Monitoring Program 

The following schedule represents the West Valley Demonstration Project routine environmental 
monitoring program for 1992. This schedule meets or exceeds the minimum program needed to satisfy 
the requirements of DOE Order 5400.1. It also meets requirements of DOE 5400.5 and DOE/EH-0173T. 
Specific methods and recommended monitoring program elements are found in DOE/EP-0096, Effluent 
Monitoring and DOE/EP-0023, Environmental Surveillance, which are the bases for selecting most of 
the schedule specifics. Additional monitoring is mandated by Operational Safety Requirements (OSRs) 
and air and water discharge permits (40 CFR 61 and SPDES), which also require a formal report. These 
specific cases are identified in the schedule under MONITORING/REPORTING REQUIREMENTS. 

Schedule of Environmental Sampling 

following table is a schedule of environmental sampling at the West Valley Demonstration 
Project. Locations of the sampling points are shown in Figures A-1 through A-9. The index below 
is a list of the codes for various sample locations. Table headings in the schedule are as follows: 

• Sample Location Code. The physical location where the sample is collected is described. 
The code consists of seven characters. The first character identifies the sample medium as 
Air, Water, Soil/Sediment, Biological, or Direct Measurement. The second character speci
fies oN-site or oFf-site. The remaining characters describe the specific location (e.g., 
AFG RV AL is Air oFf-site at GReat V ALley). 

• Monitoring/Reporting Requirements. The basis for monitoring that location and any addi
tional references to permits or OSRs are noted, as well as the reports generated from sample 
data. 

• Sampling Type/Medium. This describes the collection method and the physical charac
teristics of the medium. 

• Collection Frequency. Indicates how often the samples are collected or retrieved. 

• Total Annual Sample Collections. The number of discrete physical samples collected 
analyte. 

• Analyses Performed/Composite Frequency. Parameters measured for the samples taken at 
each collection event; the frequency of composite and the analytes for the composite 
are described. 
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Summary of Monitoring Program Changes in 1992 

Location Code 

WNSP003 

WNDNKEL 
WNDNKUR 

AFFXVRD 
AFTCORD 
AFRT240 

WNW0909 
WNW0910 

WNW8604 

WNWNBlS 

AFBLKST 

Description of Changes 

The SDA holding lagoon was filled in and has been removed from the 
sampling program. 

The potable water system was upgraded in 1991; the required quar
terly analysis of volatile organic compounds for one year was com
pleted and has been deleted from the 1992 program. 

New air samplers with heads in the human breathing zone have been 
installed and were brought into operation in 1992. 

Two additional monitoring wells were installed and brought on line 
in SSWMU #9 (NDA). 

This well was deleted from the listing under SSWMU#6 but remains 
in SSWMU #1. Its status is currently being re-evaluated as to proper 
SSWMU assignment, and it may be assigned as a downgradient well 
of SSWMU #5. 

This well has been re-assigned to SSWMU #3 to conform to the site 
RFI Work Plan. 

Additional off-site ambient air monitoring was added in December 
1992 at the bulk storage warehouse on Buttermilk Road. 
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Index of Environmental Monitoring Program Sample Points 

Air Effluent (Figure A-1) 

ANST ACK - Main Plant 
ANSTSTK - Supernatant Treatment 
ANCSSTK - Cement Solidification 
ANCSRFK Size-Reduction Facility 
ANSUPCV - Supercompactor 

Liquid Effluent and On-Site Water (Figure A-2) 

WNSP00J - Lagoon 3 Weir Point 
WNSP006 - Facility Main Drainage 
WNSP007 - Sanitary Waste Discharge 
WNSTPBS - Sanitary Waste Sludge* 
WNSW AMP - Swamp Drainage Point 
WNSW74A - Swamp Drainage Point 
WN8D1DR - Waste Farm Underdrain 
WNSP008 - French Drain LL WT Area 
WNSP005 - South Facility Drainage 
WNCOOL W - Cooling Tower* 
WNFRC67 - Frank's Creek East 
WNERB53 - Erdman Brook 
WNNDADR - Disposal Area Drainage 
WNDCELD - Drum Cell Drainage 
WNDNK Series - Potable Water* 
WNST AW Series - Standing Water* 

On-Site Groundwater and Seeps (Figure A-3) 

SSWMU #1 - Low-Level Waste Treatment Facility Wells and WNSP008 
SSWMU #2 - Miscellaneous Small Unit Wells 
SSWMU #3 - Liquid Waste Treatment System Wells 
SSWMU #4 - HLW Storage and Processing Tank Wells 
SSWMU #5 - Maintenance Shop Leach Field Wells 
SSWMU #6 - Low-Level Waste Storage Area Wells 
SSWMU #7 - CPC Waste Storage Area Wells 
SSWMU #8 - CDDL Wells, WNGSEEP, and WNDMPNE 
SSWMU #9 -NDA Unit Wells 
SSWMU #10 - RTS Drum Cell Wells 
SSWMU #11 - SDA Unit Wells 
Fuel Storage Area 

* Not detailed on map 
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A-8 
A-8 

A-10 
A-10 
A-12 

A-14 
A-16 
A-16 
A-16 
A-18 
A-18 
A-18 
A-18 
A-20 
A-20 
A-22 
A-22 
A-22 
A-22 
A-24 
A-26 

A-28 
A-28 
A-30 
A-30 
A-32 
A-32 
A-32 
A-34 
A-34 
A-34 
A-36 
A-36 



Index of Environmental Monitoring Program Sample Points 
(continued) 

Off-Site Surface Water (Figure A-4) 

WFBCTCB - Buttermilk Creek at Thomas Corners 
WFFELBR - Cattaraugus Creek at Felton Bridge 
WFBCBKG - Buttermilk Creek Background 
WFBIGBR - Cattaraugus Creek at Bigelow Bridge 

Off-Site Drinking Water (Figures A-5 and A-9) 

WFWEL Series - Private Local Wells 

Off-Site Ambient Air (Figures A-6 and A-9) 

AFFXVRD - Fox Valley Sampler 
AFTCORD - Thomas Corners Sampler 
AFSPRVL - Springville Sampler 
AFWEVAL - West Valley Sampler 
AFDNKRK - Dunkirk (background) 
AFBOEHN - Dutch Hill Road Sampler 
AFRT240 - Route 240 Sampler 
AFBLKST - Bulk Storage Warehouse Sampler 
AFRSPRD - Rock Springs Road Sampler 
AFGRVAL - Great Valley (background) 

Fallout, Sediment, and Soil 

AFDHFOP - Dutch Hill Fallout* 
AFFXFOP - Fox Valley Fallout* 
AFTCFOP Thomas Corners Fallout* 
AF24FOP - Route 240 Fallout* 
ANRGFOP - Rain Gage Fallout* 
SF Soil Series - Air Sampler Area Soil* 
SFCCSED - Cattaraugus Creek at Felton Bridge 
SFSDSED - Cattaraugus Creek at Springville Dam* 
SFBISED - Cattaraugus Creek Background Sediment 
SFTCSED - Thomas Corners Sediment 
SFBCSED - Buttermilk Creek Background Sediment 
SN On-Site Soil Series* 

SNSW74A 
SNSWAMP 
SNSP006 

* Not detailed on map 
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A-38 
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A-38 
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A-40 

A-42 
A-42 
A-42 
A-42 
A-42 
A-42 
A-42 
A-42 
A-42 
A-42 

A-44 
A-44 
A-44 
A-44 
A-44 
A-44 
A-44 
A-44 
A-44 
A-44 
A-44 
A-44 

A-44 
A-44 
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Index of Environmental Monitoring Program Sample Points 
(concluded) 

Off-Site Biological (Figures A-5 and A-9) 

BFFCATC - Cattaraugus Creek Fish, Downstream 
BFFCTRL Cattaraugus Creek Fish, Background 
BFFCATD Cattaraugus Creek Fish, Downstream of Dam 
BFMREED NNW Milk 
BFMCOBO - WNW Milk 
BFMCTLS - Milk, South, Background 
BFMCTLN Milk, North, Background 
BFMWIDR - SE Milk 
BFMHAUR - SSW Milk 
BFVNEAR - Produce, Near-site 
BFVCTRL Produce, Background 
BFHNEAR - Forage, Near-site 
BFHCTLS - Forage, South, Background 
BFHCTLN - Forage, North, Background 
BFBNEAR - Beef, Near-site 
BFBCTRL - Beef, Background 
BFDNEAR - Venison, Near-site 
BFDCTRL Venison, Background 

Direct Measurement Dosimetry (Figures A-7, A-8, and A-9) 

DFTLD Series - Off-site Dosimetry 
DNTLD Series On-site Dosimetry 

* Not detailed on map 
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A-46 
A-46 
A-46 
A-46 
A-46 
A-46 
A-46 
A-46 
A-48 
A-48 
A-48 
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A-48 
A-48 
A-48 
A-48 
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Sample Location 
Code 

ANSTACK 
Main Plant 
Ventilation 
Exhaust Stack 

ANSTSTK 
Supernatant 
Treatment System 
(STS) Ventilation 
Exhaust 

Monitoring/Reporting 
Requirements 

Airborne radioactive 
effluent points 
including LWTS and 
Vitrification Off-Gas 

Required by: 
• OSR-GP-1 
• 40 CPR 61 

Reported in: 
• Monthly 

Environmental 
Monitoring Trend 
Analysis 

• Annual Effluent and 
On-Site Discharge 
Report 

• Annual 
Environmental 
Monitoring Report 

• Air Emissions 
Annual Report 
(NESHAP) 

1992 MONITORING PROGRAM 
ON-SITE EFFLUENT MONITORING: 

AIR EFFLUENTS 

Sampling Collection 
Type/Medium Frequency 

Continuous off-line Continuous 
air particulate measurement of 
monitors fixed filter, 

replaced weekly 

Continuous off-line Weekly 
air particulate 
filters 

Continuous off-line ... Weekly 
desiccant columns 
for water vapor 
collection 

Continuous off-line .... Weekly 
charcoal cartridges 

*Weekly gamma isotopic only if gross activity rises significantly. 

A - 8 

Total Annual 
Sample Analyses Performed/ 

Collections Composite Frequency 

... NIA Real time alpha and beta 
monitoring 

... 52 each location Gross alpha/beta, gamma 
isotopic* 

Weekly filters Quarterly composite for 
composited to 4 Sr-90, Pu/U isotopic, 
each location Am-241, gamma isotopic 

52 each location ..... H-3 (ANSTACK and 
ANSTSTK only) 

- Weekly cartridges Quarterly composite for 
composited to 4 I-129 
each location 



Sampling Rationale 

ANSTACK DOE/EH-0173T, 3.0; OSR-GP-1, I.A, 2.B; and DOE/EP-0096, 3.3. 

Monitors and samples HEPA-filtered ventilation from most process areas, including cell ventilation, vessel 
off-gas, FRS and head end ventilation, analytical area. 

ANSTSTK DOE/EH-0173T, 3.0; OSR-GP-1, l.B, 2.B; and DOE/EP-0096, 3.3. 

Monitors and samples HEPA-filtered ventilation from building areas involved in treatment of high-level waste 
supernatant. 
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Sample Location 
Code 

ANCSSTK 
Cement 
Solidification 
System (CSS) 
Ventilation 
Exhaust 

ANCSRFK 
Contact Size
Reduction Facility 
Exhaust 

Monitoring/Reporting 
Requirements 

Airborne radioactive 
effluent points 

Required by: 
• OSR-OP-l 
• 40 CFR6l 

Reported in: 
• Monthly 

Environmental 
Monitoring Trend 
Analysis 

• Annual Effluent and 
On-Site Discharge 
Report 

"Annual 
Environmental 
Monitoring Report 

• Air Emissions 
Annual Report 
(NESHAP) 

1992 MONITORING PROGRAM 
ON-SITE EFFLUENT MONITORING: 

AIR EFFLUENTS 

Sampling Collection 
Type/Medium Frequency 

Continuous off-line .... Continuous 
air particulate measurement of 
monitors fixed filter, 

replaced weekly 

Continuous off-line ➔ Weekly 
air particulate 
filters 

Continuous off-line ..... Weekly 
charcoal cartridges 

-Weekly gamma isotopic only if gross activity rises significantly, 

A .. I() 

Total Annual 
Sample Aualyses Performed/ 

Collections Composite Frequency 

..... NIA Real-time alpha and beta 
monitoring 

- 52 each location ... Gross alpha/beta, gamma 
isotopic• 

Weekly filters Quarterly composite for 
composited to 4 Sr-90, Pu/U isotopic, 
each location Am-241, gamma isotopic 

Weekly cartridges Quarterly composite 
composited to 4 for I-129 
each location 



Sampling Rationale 

ANCSSTK DOE/EH-0173T, 3.0; OSR-OP-1, 1.B, 2.B; and DOE/EP-0096, 3.3. 

Monitors and samples HEPA-filtered ventilation from process areas and cell used for decontaminated high
level radioactive supernatant solidification with cement. 

ANCSRFK DOE/EH-0173T, 3.0; OSR-GP-1, 1.B, 2.B; and DOE/EP-0096, 3.3. 

Monitors and samples HEPA-filtered ventilation from process area where radioactive tanks, pipes, and other 
equipment are reduced in volume by cutting with a plasma torch. 
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Sample Location 
Code 

ANSUPCV 
Supercompactor 
Exhaust 

Monitoring/Reporting 
Requirements 

Airborne radioactive 
effluent point 

Required by: 
• OSR-GP-1 
• 40 CPR 61 

Reported by: 
• Monthly 

Environmental 
Monitoring Trend 
Analysis 

• Annual Effluent and 
On-Site Discharge 
Report 

• Annual 
Environmental 
Monitoring Report 

• Air Emissions 
Annual Report 
(NESHAP) 

1992 MONITORING PROGRAM 
ON-SITE EFFLUENT MONITORING: 

AIR EFFLUENTS 

Sampling 
Type/Medium 

Continuous off-line 
air particulate 
monitor during 
operation 

Collection 
Frequency 

Continuous 
measurement of 
fixed filter 

Total Annual 
Sample 

Collections 

.... NIA 

Continuous off-line 
air particulate filter 
(maximum of 26 
operating weeks 
expected) 

Collected and -+ 26 
replaced every 
seven operating 
days, or at least 
monthly when unit 
is operated 

Collected filters 
composited to 4 

'Weekly gamma isotopic only if gross activity rises significantly. 

A - 12 

Analyses Performed/ 
Composite Frequency 

Real time beta monitoring 

-+ Filters for gross 
alpha/beta, gamma 
isotopic' upon collection 

-+ Quarterly composites for 
Sr-90, Pu/U isotopic, 
Am-241, gamma isotopic 



Sampling Rationale 

ANSUPCV DOE/EH-0173T, 3.0; OSR-GP-1, l.B, 2.B; and DOE/EP-0096, 3.3. 

Monitors and samples HEPA-filtered ventilation from area where low-level radioactive waste volume is 
reduced by compaction. 
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Sample Location Monitoring/Reporting 
Code Requirements 

Primary point of liquid 
effluent batch release 

Required by: 
• OSR-GP-2 
• SPDES Permit 

Reported in: 
• Monthly SPDES 

DMR 
• Annual Effluent and 

On-Site Discharge 
Report 

• Annual 
Environmental 
Monitoring Report 

WNSPOOl 
Lagoon3 
Discharge Weir 

1992MONITORINGPROGRAM 
ON-SITE EFFLUENT MONITORING: 

LIQUID EFFLUENTS 

Sampling Collection 
Type/Medium Frequency 

Grab liquid Daily, during 
lagoon3 
discharge• 

Composite liquid Twice during 
discharge, near 
start and near end 

Grab liquid Twice during 
discharge, near 
start and near end 

Composite liquid -Annually 

Grab liquid -Annually 

Grab liquid Semiannually 

Total Annual 
Sample 

Collections 

-40-80 

7-12 

Daily samples 
composited to 4-8 

- 8-16 

- 8-16 

- 1 

-2 

'Lagoon 3 is discharged between 4 and 8 times per year, as necessary, averaging 10 days per discharge. 

Technectium-99 sampling was added during the third quarter of 1992. 
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Analyses Performed/ 
Composite Frequency 

-Daily for gross beta, 
conductivity, pH, flow 

-Every 6 days a sample is 
analyzed for gross 
alpha/beta, H-3, Sr-90, 
gamma isotopic 

-Weighted monthly 
composite for gross 
alpha/beta, H-3, C-14, 
Sr-90, 1-129, gamma 
isotopic, Pu/U isotopic, 
Am-241 

Two 24-hour composites 
for Al, NH3, As, 
BOD-5, Fe, Zn, pH, 
suspended solids, SO,, 
NO3, NO2, er+•, Cd, Cu, 
Pb, Ni 

Settleable solids, pH, 
cyanide amenable to 
chlorination, oil and 
grease, 
Dichlorodifluoromethane, 
Trichlorofluoromethane, 
3 ,3-Dichlorobenzidine, 
Tributyl phosphate, 
Vanadium 

Annually, a 24-hour 
composite for: Cr, Se, 
Ba, Sb 

-Chloroform 

Bis(2-Ethylhexyl) 
Phthalate, 4-Dodecene 



Sampling Rationale 

WNSPOOl DOE 5400.5 and DOE/EH-0173T, 2.3.3. 

By DOE Order all liquid effluent streams from DOE facilities shall be evaluated and their potential for 
release of radionuclides addressed. 

New York State SPDES permit no. NY0000973. 

These regulations are met for radiological parameters by daily grab sampling during periods of lagoon 3 
discharge. Sampling for chemical constituents is performed near the be,ginning and end of discharge periods 
to meet the site SPDES permit. Both grab samples and 24-hour composite samples are collected. 
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Sample Location 
Code 

WNSP006 
Frank's Creek at 
Security Fence 

WNSP007 
Sanitary Waste 
Discharge 

WNSTPBS 
Sanitary Waste 
Sludge 

Monitoring/Reporting 
Requirements 

Combined facility 
liquid discharge 

Required by: 
• OSR-GP-2 

Reported in: 
• Monthly 

Environmental 
Monitoring Trend 
Analysis 

• Annual 
Environmental 
Monitoring Report 

Liquid effluent point 
for sanitary and utility 
plant combined 
discharge 

Required by: 
• SPDES Permit 

Reported by: 
• Monthly SPDES 

DMR 
• Monthly 

Environmental 
Monitoring Trend 
Analysis 

• Annual Effluent and 
On-Site Discharge 
Report 

• Annual 
Environmental 
Monitoring Report 

[ 
Operational STP 
Monitoring 

1992 MONITORING PROGRAM 
ON-SITE EFFLUENT MONITORING: 

LIQUID EFFLUENTS 

Sampling Collection 
Type/Medium Frequency 

Timed continuous -Weekly (samples 
composite liquid collected 

simultaneously for 
NYSDOH) 

Grab liquid -Semiannually 

24-hour composite -3 each month 
liquid 

Grab liquid Weekly 

Grab liquid Annually 

[Gnb•l•dg, ... On demand (at 
least monthly) 

A - 16 

Total Annual 
Sample Analyses Performed/ 

Collections Composite Frequency 

- 52 Gross alpha/beta, H-3, 
pH, conductivity 

Weekly samples -Monthly composite for 
composited to 12 gamma isotopic and 

Sr-90 

Weekly samples Quarterly composite for 
composited to 4 C-14, 1-129, Pu/U 

isotopic, Am-241 

- 2 TOC, TOX, Ca, Mg, Na, 
K, Ba, Mn, Fe, Cl, SO., 
NO3, F, HCO3, CO3 

- 36 Gross alpha/beta, H-3, 
suspended solids, NH3, 

BOD-5, Fe, Sr-90, 
gamma scan 

Samples Monthly composite for 
composited to 12 gamma isotopic and Sr-90 

52 pH, settleable solids 

- -Chloroform 

... 12 ... Gross alpha/beta, H-3 



Sampling Rationale 

WNSP006 DOE/EH-0173T, 5.10.l.l. 

By DOE Order all liquid effluent streams from DOE facilities shall be evaluated and their potential for 
release of radionuclides addressed. 

WNSP007 DOE 5400.5 and DOE/EH-0173T, 2.3.3. 

Sampling rationale is based on New York State SPDES permit no. NY0000973 and DOE 5400.5 criteria for 
discharge of radioactivity to and from the sewage treatment plant. 

WNSTPBS DOE 5400.5. 

Composite of STP surge tank, sludge holding tank, and clarifier sludge analyzed for operational screening. 
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Sample Location 
Code 

WNSWAMP 
N.E. Swamp 
Drainage 

WNSW74A 
North Swamp 
Drainage 

WN8D1DR 
High-Level Waste 
Fann Underdrain 

WNSP008 
French drain 

Monitoring/Reporting 
Requirements 

Site surface drainage 

Reported in: 
• Annual Effluent and 

On-Site Discharge 
Report 

Site surface drainage 

Reported in: 
• Annual Effluent and 

On-Site Discharge 
Report 

Drains subsurface 
water from HLW 
storage tank area 

Reported in: 
• Monthly 

Environmental 
Monitoring Trend 
Analysis 

Drains subsurface 
water from LL WT 
Lagoon area 

Required by: 
• SPDES Permit 

Reported in: 
• Monthly SPDES 

DMR 
• Annual Effluent and 

On-Site Discharge 
Report 

• Annual 
Environmental 
Monitoring Report 

1992 MONITORING PROGRAM 
ENVIRONMENT AL SURVEILLANCE: 

ON-SITE SURF ACE WATER 

Sampling 
Type/Medium 

Grab liquid 

Grab liquid 

Collection 
Frequency 

Monthly (samples 
collected 
simultaneously for 
NYSDOH) 

- Semiannually 

Timed continuous - Weekly 
composite liquid 

Grab liquid 

Grab liquid 

Grab liquid 

Grab liquid 

Grab liquid 

- Seimiannually 

- Weekly 

- 3 each month 

Monthly 

Annually 

A - 18 

- 12 

- 2 

- 52 

Total Annual 
Sample 

Collections 

Weekly samples 
composited to 12 

Weekly samples 
composited to 4 

- 2 

- 52 

Weekly samples 
composited to 12 

- 36 

12 

Aualyses Performed/ 
Composite Frequency 

- Gross alpha/beta, H-3, 
pH 

- TOC, TOX, Ca, Mg, Na, 
K, Ba, Mn, Fe, Cl, S04, 

NO,, F, HCO.,, CO, 

- Gross alpha/beta, H-3, 
pH, conductivity 

Monthly composite for 
gamma isotopic, Sr-90 

-+ Quarterly composite for 
C-14, 1-129, Pu/U 
isotopic, Am-241 

TOC, TOX, Ca, Mg, Na, 
K, Ba, Mn, Fe, Cl, SO4 , 

NO,, F, HCO,, CO3 

- Gross alpha/beta, H-3, 
pH 

Monthly composite for 
gamma isotopic, Sr-90 

pH, conductivity, BOD-5, 
Fe 

Gross alpha/beta, H-3 

Ag,Zn 



Sampling Rationale 

WNSWAMP DOE/EH-Ol73T, 5.10.1.1. 

NE site surface water drainage; provides for the sampling of this discrete drainage path for uncontrolled 
surface waters just before they leave the site's controlled boundary. Waters collected represent surface and 
subsurface drainages from the construction and demolition debris landfill (CDDL), old hardstand areas, and 
other possible north plateau sources of radiological or nonradiological contamination. 

WNSW74A DOE/EH-0173T,5.10.l.l. 

N site surface water drainage; provides for the sampling of this discrete drainage path for uncontrolled 
surface waters just before they leave the site's controlled boundary. Waters collected represent surface and 
subsurface drainages from lag storage areas and other possible north plateau sources of radiological or 
nonradiological contamination. 

WN8D1DR DOE/EH-0173T, 5.10.1.3. 

WNSP008 

Monitors the potential influence on subsurface drainage surrounding the high-level waste tank farm. 

DOE/EH-0173T, 5.10.1.3. 

French drain of subsurface water from lagoon (LLWTF) area. NYSDEC SPDES permit also provides for the 
sampling of this discrete drainage path for uncontrolled subsurface waters before they flow into Erdman 
Brook. Waters collected represent subsurface drainages from downward infiltration around the LLWTF and 
lagoon systems. This point would also monitor any subsurface spillover from the overfilling of lagoons 2 and 
3. Sampling of significance for both radiological and nonradiological contamination. 

This site is also monitored as part of the groundwater program. (See SSWMU #1.) 

A - 19 



Sample Location 
Code 

WNSPOOS 
Facility Yard 
Drainage 

WNCOOLW 
Cooling Tower 
Basin 

Monitoring/Reporting 
Requirements 

Combined drainage 
from facility yard area. 

Reported in: 
• Internal Review 

Cools plant utility 
steam system water 

Reported in: 
• Internal Review 

1992 MONITORING PROGRAM 
ENVIRONMENT AL SURVEILLANCE: 

ON-SITE SURFACE WATER 

Sampling 
Type/Medium 

Grab liquid 

Grab liquid 

Collection 
Frequency 

Monthly 

... Monthly 
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... 12 

... 12 

Total Annual 
Sample 

Collections 
Analyses Performed/ 
Composite Frequency 

Gross alpha/beta, H-3, 
pH 

Gross alpha/beta, H-3, 
pH 



WNSPOOS 

WNCOOLW 

Sampling Rationale 

Facility yard surface water drainage; generally in accordance with DOE/EH-0173T, 5.10.l .l. Previously in 
accordance with NYSDEC SPDES permit no. NY0000973. 

Provides for the sampling of this discrete drainage path for uncontrolled surface waters just after outfall 007 
discharge into the drainage and before they flow to Erdman Brook. Waters collected represent surface and 
subsurface drainages primarily from the main plant yard area. Historically, this point was used to monitor 
sludge pond(s) and utility room discharges to the drainage. These two sources have been rerouted. 
Migration of residual site contamination around the main plant dictates surveillance of this point for 
radiological parameters primarily. 

Facility cooling tower circulation water; generally in accordance with DOE/EH-0173T, 5.10.1.1. 

Operational sampling carried out to confirm no migration of radiological contamination into the primary 
coolant loop of the HLWTF and/or plant utility steam systems. Migration from either source might indicate 
radiological control failure. Process knowledge indicates that radiological monitoring is of primary 
significance. 
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Sample Location 
Code 

WNFRC67 
Frank's Creek E 
ofSDA 

WNERB53 
Erdman Brook N 
of Disposal Areas 

WNNDADR 
Drainage between 
NDAand SDA 

WNDCELD 
Drainage 
S of Drum Cell 

Monitoring/Reporting 
Requirements 

Drains NYS Low-Level 
Waste Disposal Area 

Reported in: 
• Internal Review 
• NYSERDA 

Drains NYS and 
WVDP disposal areas 

Reported in: 
• Internal Review 
• NYSERDA 

Drains WVDP disposal 
and storage area 

Reported in: 
• Internal Review 
• Monthly 

Environmental 
Monitoring Trend 
Analysis 

[ 

Drains WVDP storage 
area 

Reported in: 
• Internal Review 

1992 MONITORING PROGRAM 
ENVIRONMENT AL SURVEILLANCE: 

ON-SITE SURFACE WATER 

Sampling 
Type/Medium 

Grab liquid 

Grab liquid 

Timed continuous 
composite liquid 

[ Grab liq,id 

-

... 

.... 

Collection 
Frequency 

Monthly (samples 
collected 
simultaneously for 
NYSDOH) 

Weekly 

Weekly sample 
collected for 
NYSDOH 

Weekly 

Monthly' 

Total Annual 
Sample 

Collections 

- 12 

..... 52 

... 12 

52 

Weekly samples 
composited to 12 

Weekly samples 
composited to 4 

.... 12 

Monthly samples 
composited to 4 

"Reduction of frequency of drum cell monitoring from weekly to monthly is pending DOE approval. 
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-
... 

.... 

-

Analyses Performed/ 
Composite Frequency 

Gross alpha/beta, H-3, 
pH 

Gross alpha/beta, H-3, 
pH 

pH 

Monthly composite for 
gross alpha/beta, gamma 
isotopic, H-3 

Quarterly composite for 
Sr-90, I-129 

pH, gross alpha/beta, 
gamma isotopic, H-3 

Quarterly composite for 
Sr-90, I-129 



Sampling Ratioffllle 

WNFRC67 DOE/EH-Ol73T,5.10.1.1. 

Monitoring the potential influence of both the New York State low-level waste disposal area (SDA) and drum 
cell drainage into Frank's Creek east of the SDA and upstream of the confluence with Erdman Brook. 

WNERBS3 DOE/EH-Ol73T,5.10.l.1. 

Monitors the potential influence of the drainages from the SDA and the WVDP disposal area into Erdman 
Brook upstream of the confluence with Frank's Creek. 

WNNDADR DOE/EH-Ol73T, 5.10.l.l. 

Monitors the potential influence of the WVDP storage and disposal area drainage into Lagoon Road Creek 
upstream from confluence with Erdman Brook. 

WNDCELD DOE/EH-0173T, 5 .10. 1.1 

Monitors potential influence of drum cell drainage into Frank's Creek south of the SDA and upstream of 
WNFRC67. 
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Sample Location 
Code 

WNDNK Series 
Site Potable Water 
includes: 

WNDNKMS 
Maintenance Shop 
Drinking Water 

WNDNKMP 
Main Plant 
Drinking Water 

WNDNKEL 
Environmental Lab 
Drinking Water 

WNDNKUR 
Potable Water 
Storage Tank (UR) 

Monitoring/Reporting 
Requirements 

Sources of potable 
water within site 
perimeter 

Reported in: 
• Internal Review 

"WNDNKEL and WNDKUR only. 

1992 MONITORING PROGRAM 
ENVIRONMENT AL SURVEILLANCE: 

ON-SITE POTABLE WATER 

Sampling 
Type/Medium 

Grab liquid 

Grab liquid 

Collection 
Frequency 

Monthly 

... Annually' 
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Total Annual 
Sample 

Collections 

12 each per 
location 

... 1 each location 

Aualyses Performed/ 
Composite Frequency 

Gross alpha/beta, H-3, 
pH 

Toxic metals, pesticides, 
chemical pollutants 



WNDNK 
Series 

Sampling Rationale 

Site drinking water; generally according to DOE/EH-0173T, 5. 10.1.3. 

Potable water sampling carried out to confirm no migration of radiological and/or nonradiological 
contamination into the site's drinking water supply. 

WNDNKMS Site drinking water; generally according to DOE/EH-0173T, 5 .10 .1.3. 

Potable water sampled at the maintenance shop in order to monitor a point that is at an intermediate distance 
from the point of potable water generation and that is used heavily by site personnel. 

WNDNKMP Site drinking water; generally according to DOE/EH-0173T, 5.10.1.3. 

Same rationale as WNDNKMS but sampled at the main plant water fountain. 

WNDNKEL Site drinking water; generally according to DOE/EH-0173T, 5 .10 .1.3. 

Potable water sampled at the Environmental Laboratory in order to monitor the point farthest away from the 
point of potable water generation. 

WNDNKUR Site drinking water; generally according to DOE/EH-0173T, 5. IO .1.3. 

Sampled at the utility room to monitor the point closest to the point of potable water generation. 

A- 25 



Sample Location 
Code 

WNSTA W Series 
On-site standing 
water ponds not 
receiving effluent 
includes: 

WNSTAW4 
Border pond SW 
of AFRT240 

WNSTAWS 
Border pond SW 
ofDFfLDl3 

WNSTAW6 
Borrow pit NE of 
project facilities 

WNSTAW9 
North reservoir 
near intake 

WNSTAWB 
Background pond 
at Sprague Brook 
maintenance 
building 

Monitoring/Reporting 
Requirements 

Water within vicinity of 
plant airborne or 
groundwater effluent 

Reported in: 
• Internal Review 

1992 MONITORING PROGRAM 
ENVIRONMENT AL SURVEILLANCE: 

SURFACE WATER 

Sampling 
Type/Medium 

Grab liquid 

Collection 
Frequency 

-+ Annually 

•sampling depends upon on-site ponding conditions during the year. 
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Total Annual 
Sample 

Collections 

l * each location 

Aualyses Performed/ 
Composite Frequency 

.... Gross alpha/beta, H-3, 
pH, conductivity, 
chloride, Fe, Mn, Na, 
phenols, S04 



WNSTAW OOE-EH-0173T, 5.10.1.1. 
Series 

Sampling Rationale 

Monitoring of on- and off-site standing waters at locations listed below. Although none receive effluent 
directly, the potential for contamination is present except at the background location. Former collecting sites 
l, 2, 3, 7, and 8 were deleted from the monitoring program because they were built over or are now dry. 
This reduction of sites is pending DOE approval. 

WNSTAW4 Border pond located south of AFRT240. Chosen to be a location for obtaining high potential concentration, 
based on meteorological data. Perimeter location adjacent to a working farm. Drainage extends through 
private property and is accessible to public. 

WNSTAW5 Border pond located west of Project facilities near the perimeter fence and DFTLD13. Chosen to be a 
location for obtaining high potential concentration, based on meteorological data. Location is adjacent to 
private residence and potentially accessible by the general public. 

WNSTAW6 Borrow pit northeast of Project facilities just outside of inner security fence. Considered to be the closest 
standing water to the main plant and high-level waste facilities (in lieu of the availability of WNSTAWl). 

WNST A W9 North reservoir near intake. Chosen to provide data in the event of potentially contaminated site potable 
water supply. Location is south of main plant facilities. 

WNSTAWB Pond located near the Sprague Brook maintenance building. Considered a background loclltion approximately 
14 km north of the WVDP. 
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Sample Location 
Code 

Low-Level Waste 
Treatment 
Facilities 
(SSWMU #1) 

WNW 
0103U 
0104U 
0105 
0106 
0107 
0108 
0109 
0110 
0111 
0114 
0115 
0116 
8603 
8604 
8605 

Surface: 
WNSP008 

Miscellaneous 
Small Units 
(SSWMU #2) 

WNW 
0201 U 
0202 U 
0203 U 
0204 U 
0205 
0206 
0207 
0208 
8606 

Monitoring/Reporting 
Requirements 

Groundwater 
monitoring wells 
around site super solid 
waste management 
units (SSWMUs) 

Reported in: 
• Annual 

Environmental 
Monitoring Report 

• RCRA RFI Reports 

1992 MONITORING PROGRAM 
ENVIRONMENT AL SURVEILLANCE: 

ON-SITE GROUNDWATER 

Sampling 
Type/Medium 

Grab liquid 

Direct 
measurement of 
sample discharge 
water 

Grab liquid 

Grab liquid 

Collection 
Frequency 

4 times 
semiannually 

Total Annual 
Sample 

Collections 

-+ 8 each well 

- Before and after - 16 each well 
grab sample 
collection 

... Semiannually -+ 2 each well 

- 4 times annually - - 4 each well 
first year of 
monitoring only 

Aualyses Performed/ 
Composite Frequency 

-+ Gross alpha/beta, H-3, 
gamma isotopic, TOC, 
TOX,VOA 

Temperature, pH, 
conductivity 

Cl, Mn, Na, K, Ca, Mg, 
Fe, Phenols, SO4, NH,, 
NO3+NO1-N, HCO,, 
co, 

As, Ba, Cd, Cr, F, Pb, 
Hg, Se, Ag, Endrin, 
Lindane, Methoxychlor, 
2,4,5-TP (Silvex), 2,4-D, 
Toxaphene, Radium, 
NO3 +NO2-N, Turbidity 

NOTE: "U" designates upgradient well; "B" designates background well; the remainder are downgradient. Sampling and analysis conducted as outlined 
in the RCRA Groundwater Technical Enforcement Guidance Document (EPA OSWER 9950.1) and the Statistical Analysis of Monitoring Data at RCRA 
Facilities (EPA/530-SW-89-026). Well WNW8604 is being re-evalutated for possible SSWMU reassignment. 
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On-Site 
Groundwater 

Sampling Rationale 

DOE Order 5400.1, IV.9; DOE/EH-0173T, 5.10.l.3; 40 CFR Parts 264 and 265, Subpart F. 

The on-site WVDP groundwater monitoring program focuses on radiological and chemical surveillance of 
both active and inactive super solid waste management units (SSWMUs). The program allows for the 
determination of water quality. In addition, using wells situated hydraulically up gradient (background) and 
downgradient of SSWMUs allows for both detection of groundwater contamination and evaluation of the 
effects associated with the individual SSWMUs. 

The groundwater monitoring program is covered in the "Sampling and Analysis Plan (SAP) Groundwater 
Monitoring Network,• Draft W, October 1990, in the Annual Site Groundwater Protection Management 
Program Plan, WVDP-091, and in the 1991 RFI Workplan. 

SSWMU #1 Low-level waste treatment facilities, including four active lagoons, lagoons 2, 3, 4, and 5 and an inactive, 
filled-in lagoon, lagoon l . 

SSWMU #2 Miscellaneous small units, including the sludge pond, the solvent dike, the paper incinerator, and the 
kerosene tank. 
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Sample Location 
Code 

Liquid Waste 
Treatment System 
(SSWMU #3) 

WNW 
0301 U 
0302 U 
0305 

xx0306 
0307 

NBlSB 

HL W Storage and 
Processing Taruc 
(SSWMU #4) 

WNW 
0401 U 
0402 U 
0403 U 
0404U 
0405 
0406 
0407 
0408 
0409 

xx04H)U 
xx0411 U 

8607 
8608 
8609 

Monitoring/Reporting 
Requirements 

Groundwater 
monitoring wells 
around site super solid 
waste management 
units (SSWMUs) 

Reported in: 
• Annual 

Environmental 
Monitoring Report 

• RCRA RFI Reports 

1992MONITORINGPROGRAM 
ENVIRONMENTAL SURVEILLANCE: 

ON-SlTE GROUNDWATER 

SamplilJI 
Type/Medium 

Grab liquid 

Direct 
measurement of 
sample discharge 
water 

Grab liquid 

Collection 
Frequency 

- 4 times 
semiannually 

Before and after 
grab sample 
collection 

- Semiannually 

TotalAnoual 
Sample 

Collectioos 

...,. I! each well 

- 16 each well 

-2 each well 

Grab liquid 4 times annually - - 4 each well 
first year of 
monitoring only 

NOTE: "U" designates upgradient well; "B" designates background well; the remainder are downgradient. 

xx- Installed wells that are dry and not used for groundwater monitoring. 
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Analyses Performed/ 
Composite Frequency 

.... Gross alpha/beta, H-3, 
gamma isotopic, TOC, 
TOX,VOA 

Temperature, pH, 
conductivity 

..., Cl, Mn, Na, K, Ca, Mg, 
Fe, Phenols, SO,, NH,, 
NO,+NO2-N, HCO,, 
co, 

- As, &, Cd, Cr, F, Pb, 
Hg, Se, Ag, Endrin, 
Lindane, Melhoxychlor, 
2,4,5-TP (Si!vex), 2,4-D, 
Toxaphene, Radium, 
NO,+NO,-N, Turbidity 



On-Site 
Groundwater 

Sampling Rationale 

DOE Order 5400.1, IV.9; OOE/EH-0173T, 5.10.l.3; 40 CFR Parts 264 and 265, Subpart F. 

The on-site WVDP groundwater monitoring program focuses on radiological and chemical surveillance of 
both active and inactive super solid waste management units (SSWMUs). The program allows for the 
determination of waler quality. In addition, using wells situated hydraulically upgradient (background) and 
downgradient of SSWMUs allows for both detection of groundwater contamination and evaluation of the 
effects associated with the individual SSWMUs. 

The groundwater monitoring program is covered in the "Sampling and Analysis Plan (SAP) Groundwater 
Monitoring Network" Draft W, October 1990, in the Annual Site Groundwater Protection Management 
Program Plan, WVDP-091, and in the 1991 RFI Workplan. 

SSWMU #3 Liquid waate treatment system containing liquid effiuent from the supernatant treatment system. 

SSWMU #4 High-level waale storage and processing area, including the high-level radioactive waste tanks, the supernatant 
treatment sytem, and the vitrification facility. 
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Sample Location 
Code 

Maintenance Shop 
Leach Fields 
(SSWMU #5) 

WNW 
0501 U 
0502 

Low-Level Waste 
Storage Area 
(SSWMU #6) 

WNW 
0601 
0602 
0603 U 
0604 
0605 
8607U 
8608U 

CPC Waste 
Storage Area 
(SSWMU #7) 

WNW 
0701 U 
0702 
0703 
0704 
0705 
0706U 
0707 

Monitoring/Reporting 
Requirements 

Groundwater 
monitoring wells 
around site super solid 
waste management 
units (SSWMUs) 

Reported in: 
• Annual 

Environmental 
Monitoring Report 

• RCRA RFI Reports 

1992 MONITORING PROGRAM 
ENVIRONMENTAL SURVEILLANCE: 

ON-SITE GROUNDWATER 

Sampling 
Type/Medium 

Grab liquid 

Direct 
measurement of 
sample discharge 
water 

Grab liquid ... 

Collection 
Frequency 

4 times 
semiannually 

Before and after 
grab sample 
collection 

Semiannually 

... 

... 

Total Annual 
Sample 

Collections 

8 each well 

16 each well 

2 each well 

Grab liquid 4 times annually - -+ 4 each well 
first year of 
monitoring only 

NOTE: "U" designates upgradient well; "B" designates background well; the remainder are downgradient. 

A-32 

Analyses Perfonuedl 
Composite Frequency 

Gross alpha/beta, H-3, 
gamma isotopic, TOC, 
TOX,VOA 

Temperature, pH 
conductivity 

Cl, Mn, Na, K, Mg, Ca, 
Fe, Phenols, so., NH3, 

NO3+NO2-N, HCO,, 
co, 

As, Ba, Cd, Cr, F, Pb, 
Hg, Se, Ag, Endrin, 
Lindane, Methoxychlor, 
2,4,5-TP (Silvex,) 2,4-D, 
Toxaphene, Radium, 
NO3 +NO2-N, Turbidity 



On-Site 
Groundwater 

Sampling Rationale 

DOE Order 5400.1, IV.9; DOE/EH-0173T, 5.10.1.3; 40 CFR Parts 264 and 265, Subpart F. 

The on-site WVDP groundwater monitoring program focuses on radiological and chemical surveillance of 
both active and inactive super solid waste management units (SSWMUs). The program allows for the 
determinaton of water quality. In addition, using wells situated hydraulically upgradient (background) and 
downgradient of SSWMUs allows for both detection of groundwater contamination and evaluation of the 
effects associated with the individual SSWMUs. 

The groundwater monitoring program is covered in the "Sampling and Analysis Plan (SAP) Groundwater 
Monitoring Network" Draft W, October 1990, in the Annual Site Groundwater Protection Management 
Program Plan, WVDP-091, and in the 1991 RFI Work Plan. 

SSWMU #5 Maintenance shop sanitary leach field, formerly used by NFS and WVNS to process domestic sewage 
generated by the maintenance shop. 

SSWMU #6 Low-level waste storage area includes metal and fabric structures housing low-level radioactive wastes being 
stored for future disposal. 

SSWMU #7 Chemical process cell (CPC) waste storage area contains packages of pipes, vessels, and debris from 
decontamination and cleanup of chemical process cell in the former reprocessing plant. 
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Sample Location 
Code 

Construction and 
Demolition Debris 
Landfill 
(SSWMU #8) 

WNW 
0801 U 
0802 
0803 
0804 U 
WNGSEEP 
WNDMPNE 
8612 

NRC-licensed 
disposal area 
(SSWMU #9) 

WNW 
0901 U 
0902U 
0903 
0904 
0905 
0906 
0907 
0908U 
0909 
8610 
8611 

RTS Drum Cell 
(SSWMU #10) 

WNW 
1001 U 
1002 
1003 
1004 
100SU 
1006 
1007 
1008b B 
1008c B 

Monitoring/Reporting 
Requirements 

Groundwater 
monitoring wells 
around site super solid 
waste management 
units (SSWMUs) 

Reported in: 
• Annual 

Environmental 
Monitoring Report 

• RCRA RFI Reports 

1992 MONITORING PROGRAM 
ENVIRONMENTAL SURVEILLANCE: 

ON-SITE GROUNDWATER 

Sampling 
Type/Medium 

Grab liquid 

Direct 
measurement of 
sample discharge 
water 

Grab liquid 

Collection 
Frequency 

- 4 times 
semiannually 

- Before and after 
grab sample 
collection 

- Semiannually 

Total Annual. 
Sample 

Collectious 

- 8 each well 

- 16 each well 

-+ 2 each well 

Grab liquid 4 times annually - .... 4 each well 
first year of 
monitoring only 

NOTE: "U" designates upgradient well; "B" designates background well; the remainder are downgradient. 
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Aual.yses Performed/ 
Composite Frequency 

- Gross alpha/beta, H-3, 
gamma isotopic, TOC, 
TOX,VOA 

Temperature, pH, 
conductivity 

_,. Cl, Mn, Na, K, Mg, Fe, 
Ca, Phenols, SO., NH,, 
NO,+NO2-N, HCO,, 
co, 

-+ As, Ba, Cd, Cr, F, Pb, 
Hg, Se, Ag, Endrin, 
Lindane, Methoxychlor, 
2,4,5-TP (Silvex), 2,4-D, 
Toxaphene, Radium, 
NO,+ NO2-N ,Turbidity 



On-Site 
Groundwater 

Sampling Rationale 

DOE Order 5400.1, IV.9; DOE/EH-0173T, 5.10.1.3; 40 CFR Parts 264 and 265, Subpart F. 

The on-site WVDP groundwater monitoring program focuses on radiological and chemical surveillance of 
both active and inactive super solid waste management units (SSWMUs). The program allows for the 
determination of water quality. In addition, using wells situated hydraulically up gradient (background) and 
downgradient of SSWMUs allows for both detection of groundwater contamination and evaluation of the 
effects associated with the individual SSWMUs. 

The groundwater monitoring program is covered in the "Sampling and Analysis Plan (SAP) Groundwater 
Monitoring Network,• Draft W, October 1990, and in the Annual Site Groundwater Protection Management 
Program Plan, WVDP-091, and in the 1991 RFI Work Plan. 

SSWMU #8 Construction and demolition debris landfill, used by NFS and the WVDP to dispose of nonhazardous and 
nonradioactive materials. 

SSWMU #9 NRC-licensed disposal area (NDA) contains radioactive wastes generated by NFS and the WVDP. 

SSWMU #10 Radioactive waste treatment drum cell contains stored cement-stabilized low-level radioactive waste. 
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Sample Location 
Code 

State-licensed 
Disposal Area 
(SSWMU #11) 

WNW 
1101a U 
1101b U 
1101c U 
1102a 
1102b 
1103a 
1103b 
1103c 
1104a 
1104b 
1104c 
1105a 
1105b 
1106a U 
1106b U 
1107a 
1108a U 
1109a U 
1109bU 
1110a 
Ulla 

Fuel Storage Area 

WNW 
8613A 
8613B 
8613C 

Monitoring/Reporting 
Requirements 

Groundwater 
monitoring wells 
around site super solid 
waste management 
units (SSWMUs) 

Reported in: 
• Annual 

Environmental 
Monitoring Report 

• RCRA RPI Reports 

1992 MONITORING PROGRAM 
ENVIRONMENTAL SURVEILLANCE: 

ON-SITE GROUNDWATER 

Sampling 
Type/Medium 

Grab liquid 

Direct 
measurement of 
sample discharge 

Grab liquid 

Grab liquid 

Collection 
Frequency 

- 4 times 
semiannually 

Total Annual 
Sample 

Collections 

- 8 each well 

- Before and after .... 16 each well 
grab sample 
collection 

... Semiannually ..., 2 each well 

.... 4 times annually - .... 4 each well 
first year of 
monitoring only 

NOTE: "U" designates upgradient well; "B" designates background well; the remainder are downgradient. 
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Analyses Performed/ 
Composite Frequency 

Gross alpha/beta, H-3, 
gamma isotopic, TOC, 
TOX,VOA 

Temperature, pH, 
conductivity 

Cl, Mn, Na, K, Mg, Pb, 
Ca, Fe, Phenols, SO., 
NH,, NO3 +NO,-N, 
HCO3 , CO3 

As, Ba, Cd, Cr, F, Ph, 
Hg, Se, Ag, Endrin, 
Lindane, Methoxychlor, 
2,4,5-TP (Silvex), 2,4-D, 
Toxaphene, Radium, 
NO,+NO1-N, Turbidity 



On-Site 
Groundwater 

Sampling Rationale 

DOE Order 5400.1, IV.9; DOE/EH-0173T, 5.10.1.3; 40 CFR Parts 264 and 265, Subpart F. 

The on-site WVDP groundwater monitoring program focuses on radiological and chemical surveillance of 
both active and inactive super solid waste management units (SSWMUs). The program allows for the 
determination of water quality. In addition, using wells situated hydraulically up gradient (background) and 
downgradient of SSWMUs allows for both detection of groundwater contamination and evaluation of the 
effects associated with the individual SSWMUs. 

The groundwater monitoring program is covered in the "Sampling and Analysis Plan (SAP) Groundwater 
Monitoring Network,• Draft W, October 1990, in the Annual Site Groundwater Protection Management 
Program Plan, WVDP-091, and in the 1991 RFI Work Plan. 

SSWMU #11 State-licensed disposal area (SDA) operated by NFS as a commercial low-level disposal facility; also received 
wastes from NFS reprocessing operations. 

Fuel Storage Monitors groundwater in the vicinity of underground fuel storage tanks; this is not included in any of the 
Area SSWMUs. 
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Sample Location Monitoring/Reporting 
Code Requirements 

WFBCTCB Restricted surface 
Buttermilk Creek, waters receiving plant 
Upstream of effluents 
Cattaraugus Creek 
Confluence at Reported in: 
Thomas Comers • Annual 
Road Environmental 

Monitoring Report 

Unrestricted surface 
waters receiving plant 
effluents 

WFFELBR Reported in: 
Cattaraugus Creek • Monthly 
at Felton Bridge Environmental 

Monitoring Trend 
Analysis 

• Annual 
Environmental 
Monitoring Report 

Unrestricted surface 
water background 

Reported in: 
"Monthly 

Environmental 
WFBCBKG Monitoring Trend 
Buttermilk Creek Analysis 
near Fox Valley • Annual 

Environmental 
Monitoring Report 

WFBIGBR 

[ 

Unrestricted surface 
Cattaraugus water background 
Creek at Bigelow 
Bridge 

1992 MONITORING PROGRAM 
ENVIRONMENTAL SURVEILLANCE: 

OFF-SITE SURFACE WATER 

Sampling Collection 
Type/Medium Frequency 

Timed continuous -Biweekly 
composite liquid 

Timed continuous ... Weekly 
composite liquid 

Timed continuous -Biweekly 
composite liquid 

Grab liquid .... Semiannually 

[ Grab liq•id 
.... Monthly 

"Monthly composite is composited quarterly for NYSDOH. 
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Total Annual 
Sample Analyses Perfonned/ 

Collections Composite Frequency 

-26 -pH 

Biweekly samples Monthly composite for 
composited to 12 gross alpha/beta, H-3• 

Biweekly samples -Quarterly composite for 
composited to 4 gamma isotopic and Sr-90 

52 Gross alpha/beta, H-3, 
pH 

Weekly samples Flow-weighted monthly 
composited to 12 composite for gamma 

isotopic and Sr-90 

-26 pH 

Biweekly samples ..... Monthly composite for 
composited to 12 gross alpha/bets, H-3* 

Biweekly samples Quarterly composite for 
composited to 4 gamma isotopic, Sr-90, 

C-14, I-129, Pu/U 
isotopic, Am-241 

.... 2 TOC, TOX, Ca, Mg, Na, 
K, 811, Mn, 
NO,, F, HCO,, 

.... 12 Gross alpha/beta, H-3, 
Sr-90, and gamma 
isotopic 



Sampling Rationale 

WFBCTCB DOE/EH-0173T, 5.10.1.1. 

Buttermilk Creek is the surface water receiving all WVDP effluents. WFBCTCB monitors the potential 
influence of WVDP drainage into Buttermilk Creek upstream of confluence with Cattaraugus Creek. 

WFFELBR DOE/EH-0173T, 5.10.l.l. 

Since Buttermilk Creek is the surface water that receives all WVDP effluents and empties into Cattaraugus 
Creek, WFFELBR monitors the potential influence of WVDP drainage into Cattaraugus Creek directly 
downstream of confluence with Buttermilk Creek. 

WFBCBKG DOE/EH-0173T, 5.10.1.l. 

Monitors background conditions of Buttermilk Creek upstream of the WVDP. Allows for comparison to 
downstream conditions. 

WFBIGBR DOE/EH-Ol73T,5.10.U. 

Monitors background conditions of Cattaraugus Creek at Bigelow Bridge, upstream of the WVDP. Allows 
comparison to downstream conditions. 
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Sample Location 
Code 

WFWEL series: 
wells near WVDP 
outside WNYNSC 
perimeter 

WFWELOl 
3.0kmWNW 

WFWEL02 
1.5 km NW 

WFWEL03 
4.0kmNW 

WFWEL04 
3.0kmNW 

WFWEL0S 
2.5 km SW 

WFWEL06 
(background) 
29 kmS 

WFWEL07 
4.0 km NNE 

WFWEL0S 
2.5 km ENE 

WFWEL09 
3.0 km SE 

WFWELl0 
7.0 kmN 

Monitoring/Reporting 
Reqnirements 

Drinking water supply; 
groundwater near 
facility 

Reported in: 
• Annual 

Environmental 
Monitoring Report 

1992 MONITORING PROGRAM 
ENVIRONMENT AL SURVEILLANCE: 

OFF-SITE DRINKING WATER 

Sampling 
Type/Medium 

Grab liquid 

Collection 
Frequency 

Annual 
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Total Annnal 
Sample 

Collections 

... l each location 

Analyses Performed/ 
Composite Frequency 

Gross alpha/beta, H-3, 
gamma isotopic, pH, 
conductivity 



Off-Site 
Drinking 
Water 
WFWEL 
Series 

Sampling Rationale 

DOE 5400.1, IV.9; DOE/EH-0173T, 5.10.1.2. 

Eight of the ten listed off-site private residential drinking water wells represent the nearest unrestricted uses 
of groundwater close to the WVDP. The ninth sample (WFWELl0) is from a public water supply from 
deep wells. The tenth drinking water well, WFWEL06, is located 29 km south of the Project and is 
considered a background drinking water source. 
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1~2MONITORINGPROGRAM 
ENVIRONMENT AL SURVEILLANCE: 

OFF-SITE AIR 

Total Annual 
Sample Location Monitoring/Reporting Sampling Collection Sample Analyses Performed/ 

Code Requirements Type/Medium Frequency Collectious Composite Frequency 

AFFXVRD Particulate air samples Continuous air -Weekly -52 each location Gross alpha/beta 
3.0 km SSE at around WYNNSC particulate filter 
Fox Valley perimeter Weekly filters Quarterly composite for 

composited to 4 Sr-90, gamma isotopic, 
AFTCORD Reported in: each location U-isotopic-, 
3.7kmNNWat • Annual Pu-isotopic••, Am-241 •• 
Thomas Comers Environmental 
Road Monitoring Report 

• Monthly 
AFSPRVL Environmental 
7 km Nat Monitoring Trend 
Springville Analysis 

(AFBOEHN, 
AFWEVAL AFRT240, 
6 km SSE at West AFRSPRD, and 
Valley AFG RV AL only) 

AFDNKRK 
50 km Wat 
Dunkirk 
(background) 

AFBOEHN 
2.3 km SW on 
Dutch Hill Road 

AFRT240 
2.0kmNEon 
Route 240 

AFBLKST 
Bulk Storage 
Warehouse 2.2 km 
ESE at Buttermilk 
Road 

AFRSPRD Continuous ... Weekly 52 each location .... H-3 
1.5 km NW on desiccant column (AFRSPRD and 
Rock Springs Road for water vapor AFG RV AL only) 

collection 
AFGRVAL 
29 km S at Great Continuous .... Monthly ..... 12 composited to 4 -Quarterly composite for 
Valley charcoal cartridge each location I-129 

(AFRSPRD and 
AFGRVAL only) 

-U-isotopic, Pu-isotopic and Am-241 analyses conducted at APRSPRD and AFGRVAL only. 
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AFFXVRD 
AFTCORD 
AFRTl40 

Sampling Rationale 

DOE/EH-0173T, 5.7.4. 

Air samplers put into service by NFS as part of the site's original monitoring program. Perimeter locations 
chosen to obtain data from places most likely to provide highest concentrations, based on meteorological data. 
Sample heads are placed 4 meters above the ground. 

Note: The remaining air sampling heads are positioned within the human breathing zone above ground. 

AFRSPRD Perimeter location chosen to obtain data from the place most likely to provide highest ground-level release 
concentrations based on meteorological data. AFRSPRD is on WVDP property but outside the main plant 
operations fence line. I-129 and H-3 are sampled here because the sampling trains were easy to incorporate 
and the location was most likely to receive effluent releases. 

AFBOEHN Perimeter location chosen to obtain data from the place most likely to provide highest elevated release 
concentrations based on meteorological data. AFBOEHN is located on privately owned property at the 
perimeter. 

AFGRVAL DOE/EP-0023,4.2.3 

Off-site (remote) sampler considered to be representative of natural background radiation. Located on 
privately owned property 29 km south of the site (typically upwind). 1-129 and H-3 sampled here also. 

AFDNKRK DOE/EP-0023, 4.2.3 

Off-site (remote) sampler considered to be representative of natural background radiation. Located 50 km 
west of the site (upwind) on privately owned property. 

AFBLKST DOE/EP-0023, 5.7.4 

Off-site monitoring of bulk storage warehouse, near the site perimeter. 

AFWEVAL DOE/EP-0023, 4.2.3 

Off-site (remote) sampler located on private property in nearby community within 15 km of the site 
(southeast). 

AFSPRVL DOE/EP-0023, 4.2.3. 

Off-site (remote) sampler located on private property in nearby community within 15 km of the site (north). 
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Sample Location 
Code 

AFDHFOP 
2.5 km SW 

AFFXFOP 
3.0 km SSE 

AFTCFOP 
3.7 kmNNW 

AF24FOP 
2.0 km NE 

ANGRFOP 
Met tower on-site 

SF Soil Series: 
Surface soil (at 
each of nine air 
samplers) 

SFCCSED 
Cattaraugus Creek 
at Felton Bridge 

SFSDSED 
Cattaraugus Creek 
at Springville Dam 

SFBISED 
Cattaraugus Creek 
at Bigelow Bridge 
(background) 

SFrCSED 
Buttermilk Creek 
at Thomas Comers 
Road 

SFBCSED 
Buttermilk Creek 
at Fox Valley 
Road (background) 

SN On-site Soil 
Series: 

SNSW74A 
(Near WNSW74A) 

SNSWAMP 
(Near 
WNSWAMP) 

SNSP006 
(Near WNSP006) 

Monitoring/Reporting 
Requirements 

Collection of fallout 
particulates and 
precipitation around 
WNYNSC perimeter 

Reported in: 
• Annual 

Environmental 
Report 

Long-term fallout 
accumulation 

Reported in: 
• Annual 

Environmental 
Monitoring Report 

Deposition in sediment 
downstream of facility 
effluents 

Reported in: 
• Annual 

Environmental 
Monitoring Report 

Reported in: 
• Special Report 

1992 MOl'i1TORING PROGRAM 
ENVIRONMENT AL SURVEILLANCE: 

FALLOUT, SEDIMENT AND SOIL 

Sampling 
Type/Medium 

Integrating liquid 

Surface plug 
composite soil 

Grab stream 
sediment 

Surface plug or 
grab 

-

-

-

Collection 
Frequency 

Monthly 

Annually 

Semiannually, 
(1st sample of 
SFBCSED and 
SFSDSED each 
spring split with 
NYSDOH) 

Annually 

Annually 
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Total Annual 
Sample 

Collections 

..... 12 each location 

- 1 each location 

-2 each location 

1 each location 
(SFfCSED and 
SFBCSED only) 

- 1 each location 

Analyses Performed/ 
Composite Frequency 

--+ Gross alpha/beta, H-3, 
pH, gamma isotopic 

-Gamma isotopic, Sr-90, 
Pu-239, Am-241, plus 
U-isotopic at SFRSPRD, 
SFBOEHNand 
SFGRVAL 

-Gross alpha/beta, gamma 
isotopic and Sr-90 

- U/Pu isotopic, Am-241 

- Gamma isotopic, Sr-90, 
Pu-239, Am-241, 
U-isotopic, also metals 
and organic analytes to be 
determined 



AF'DHFOP 
AFFXFOP 
AFrCFOP 
AF24FOP 

Sam piing Rationale 

DOE/EP-0023, 4.7. 

Collection of fallout particles and precipitation around the site perimeter established air sampling locations. 

Indicates short-term effects. 

ANRGFOP Collection of fallout particles and precipitation on-site at the meteorological tower. Indicates short-term 
effects. 

SF Soil Series DOE/EH-0l73T, 5.9.L 

SFWEV AL (West Valley), SFFXVRD (Fox Valley Road), SFSPRVL (Springville), SFfCORD (Thomas 
Comers), SFRT240 (Route 240), SFDNKRK (Dunkirk), SFBOEHN (Boehn Road-Dutch Hill), SFGRV AL 
(Great Valley), SFRSPRD (Rock Springs Road), SFBLKST (bulk storage warehouse): Collection of long
term fallout data at established air sampler locations via soil sampling. 

SFrCSED Sediment deposition in Buttermilk Creek immediately downstream of all facility liquid effluents. 

SFBCSED Sediment deposition in Buttermilk Creek upstream of facility effluents (background). 

SFCCSED Sediment deposition in Cattaraugus Creek at Felton Bridge. Location is first access point of Cattaraugus 
Creek downstream of the confluence with Buttermilk Creek. 

SFSDSED Sediment deposition in Cattaraugus Creek at Springville dam. Reservoir provides ideal settling and collection 
location for sediments downstream of Buttermilk Creek confluence. Located downstream of SFCCSED. 

SFBISED Sediment deposition in Cattaraugus Creek at Bigelow Bridge. Location is upstream of the Buttermilk Creek 
confluence and serves as a Cattaraugus Creek background location. 

SN Soil Series DOE/EH-0l73T, 5.9.l. On-site soil. 

SNSW74A Surface soil near WNSW74A. Location to be specifically defined by geographic coordinates. Corresponds 
to site drainage pattern flow (i.e., most likely area of radiological deposition/accumulation). 

SNWSWAMP Surface soil near WNSWAMP. Location to be specifically defined by geographic coordinates. Corresponds 
to site drainage pattern flow (i.e., most likely area of radiological deposition/accumulation). 

SNSP006 Surface soil near WNSP006. Location to be specifically defined by geographic coordinates. Corresponds to 
site drainage pattern flow (i.e., most likely area of radiological deposition/accumulation). 
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Sample Location 
Code 

BFFCATC 
Cattaraugus Creek 
downstream of the 
Buttermilk Creek 
Confluence 

BFFCTRL 
Control sample 
from nearby 
stream not affected 
byWVDP 
(7 km or more 
upstream of site 
effluent point) 

BFFCATD 
Cattaraugus Creek 
downstream of 
Springville Dam 

BFMREED 
Dairy fann, 
3.8kmNNW 

BFMCOBO 
Dairy fann, 
9 km WNW 

BFMCTLS 
Control location 
25 kmS 

BFMCTLN 
Control location 
30kmN 

BFMWIDR 
Dairy fann, 
3 .5 km SE of site 

BFMHAUR 
Dairy fann 2.5 km 
SSW 

MonitorinafReporting 
Requirements 

Fish in waters up and 
downstream of facility 
effluents 

Reported in: 
• Annual 

Environmental 
Monitoring Report 

Milk from animals 
foraging around facility 
perimeter 

Reported in: 
• Annual 

Environmental 
Monitoring Report 

1992 MONITORING PROGRAM 
ENVIRONMENTAL SURVEILLANCE: 

OFF-SITE BIOLOGICAL 

Sampling 
Type/Medium 

Individual 
collection, 
biological 

Grab biological 

Collection 
Frequency 

Semiannually, 
(Samples at 
BFFCATC and 
BFFCTRL shared 
with NYSDOH) 

Annual 
(BFFCATD only) 

Monthly 
(BFMREED, 
BFMCOBO, 
BFMCTLS, 
BFMCTLN. 
Samples at 
BFMREED and 
BFMCOBO 
shared with 
NYSDOH) 

Annual 
(BFMWIDR, 
BFMHAUR) 
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... 

Total Annual 
Sample 

Collections 

20 fish each 
location 

lO fish 

12 monthly 
samples 
composited to 4 
each location 

- 1 each location 

Aualyses Performed/ 
Composite Frequency 

Gamma isotopic and 
Sr-90 in edible portions 
of each individual fish 

Gamma isotopic and 
Sr-90 in edible portions 
of each individual fish 

...,. Quarterly composite for 
gamma isotopic, Sr-90, 
H-3, and I-129 

Gamma isotopic, Sr-90, 
H-3, and I-129 



BFFCATC OOE/EH-Ol73T,5.ll.l.1. 
BFFCATD 

Sampllilg Rationale 

Radioactivity may enter II food chain in which fiah are a major component and are consumed by the local 
population. 

BFFCTRL Background control fiah Ample. 

BFMREED OOE/EH-Ol73T,5.8.2.l. 
BFMCOOO 
BFMWIDR Milk from animals foraging around facility perimeter. Milk is consumed by all age groups and is frequently 
BFMHAUR the most important food that could contribute to the radiation dose. Dairy animals pastured near the site and 

at two background locations allow adequate monitoring. 

BFMCTLS Background control milk samples collected far from site. 
BFMCTLN 
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Sample Location Monitoring/Reporting 
Code Requirements 

BFVNEAR Fruit and vegetables 
Nearby locations grown near facility 

perimeter downwind if 
BFVCTRL possible 
Remote locations 
(16 km or more Reported in: 
from facility) • Annual 

Environmental 
BFHNEAR Monitoring Report 
Beef cattle/milk 
cow forage from 
near-site location 

BFHCTLS or 
BFHCTLN Beef 
cattle/milk cow 
forage from 
control location 
south or north 

BFBNEAR Meat (beef foraging 
Beef animal from near facility perimeter, 
nearby farm in downwind if possible) 
downwind 
direction Reported in: 

• Annual 
BFBCTRL Environmental 
Beef animal from Monitoring Report 
control location 16 
km or more from 
facility 

BFDNEAR Meat (deer foraging 
Deer in vicinity of near facility perimeter) 
the site 

Reported in: 
BFDCTRL • Annual 
Control deer 16 Environmental 
km or more from Monitoring Report 
facility 

1992 MONITORING PROGRAM 
ENVIRONMENTAL SURVEILLANCE: 

OFF-SITE BIOLOGICAL 

Sampling Collection 
Type/Medium Frequency 

Grab biological -Annually, at 
(fruits and harvest 
vegetables) (BFVNEAR and 

BFVCTRL) 

Grab biological -Annually 
(BFHNEAR, 
BFllCTLS, or 
BFHCTLN) 

Grab biological - Semiannually 

Individual ... Annually, during 
collection hunting season 
biological (BFDNEAR 

sample split with 
NYSDOH) 

During year as 
available 
(BFDCTRL 
sample split with 
NYSDOH) 
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Total Annual 
Sample Aualyses Performed/ 

Collections Composite Frequency 

3 each (split with Gamma isotopic and 
NYSDOH) Sr-90 analysis of edible 

portions, H-3 in free 
moisture 

- I each location - Gamma isotopic, Sr-90 

... 2 each location Gamma isotopic and 
Sr-90 analysis of meat, 
H-3 in free moisture 

... 3 Gamma isotopic and 
Sr-90 analysis of meat, 
H-3 in free moisture 

... 3 Gamma isotopic and 
Sr-90 analysis of meat, 
H-3 in free moisture 



Sampling Rationale 

BFVNEAR DOE/EH-0173T, S.8.2.2. 

Fruits and vegetables collected from areas near the site. Collected, if possible, from areas near the site 
predicted to have worst case downwind concentrations of radionuclide& in air and soil. Sample analysis 
reflects steady state/chronic uptake or contamination of foodstuffs as a result of site activities. Possible 
pathway to humans or indirectly through animals. 

BFVCTRL DOE/EH-0173T, 5.8.2.2 

Fruits and vegetable■ collected from area remote from the site. Background fruits and vegetables collected 
for comparison with near-site samples. Collected in area(s) of no possible site impact. 

BFHNEAll DOE/EH-0173T,S.8.2.2 

Hay collected from areas near the site. Same as for near-site fruits and vegetables (BFVNEAR). Indirect 
pathway to humans through animals. Collected with either beef or milk sample location. 

BFHCTLS DOE/EH-0173T, 5.8.2.2. 
BFHCTLN 

Hay collected from areas remote from the site. Background hay collected for comparison with near-site 
samples. Collected in area(s) of no possible site impact. 

BFBNEAR DOE/EH-0173T, S.8.2.3. 

Beef collected from animals raised near the site. Following the rationale for vegetable matter collected near 
site (BFVNEAR and BFHNEAR), edible flesh portion of beef animals is analyzed to determine possible 
radionuclide content passable directly to humans. For animals foraging downwind in areas of maximum 
probable site impact. 

BFBCTRL DOE/EH-0173T, 5.8.2.3. 

Beef collected from animals raised far from the site. Background beef collected for comparison with near-site 
samples. Collected in area(•) of no possible site impact, 

BFDNEAR DOE/EH-0173T, S.8.3. 

Venison from deer herd found living near the site. Same as for beef (BFBNEAR}. 

BFDCTRL DOE/EH-0173T, 5.8.3. 

Venison from deer herd living far from the site. Background deer meat collected for comparison with near
site samples. Collected in area(s) of no possible site impact. 
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Sample Location 
Code 

DFTLD Series 
Thennolumine
scent dosimetery 
(fLD) off-site: 

#1-16 
At each of 16 
compass sectors, at 
nearest accessible 
perimeter point 

#17 
"5 Points" 
landfill, 19 km SW 
(background) 

#lO 
1,500m NW 
(downwind 
receptor) 

#21 
Springville 
7kmN 

#22 
West Valley 
5 km SSE 

#23 
Great Valley 
9 kmS 
(background) 

#37 
Dunkirk 
50kmNW 
(background) 

#41 
Sardinia-Savage 
Road 
24 km NE 
(background) 

Monitoring/Reporting 
Requirements 

Direct radiation around 
facility 

Reported in: 
• Monthly 

Environmental 
Monitoring Trend 
Analysis 

• Annual 
Environmental 
Monitoring Report 

1992 MONITORING PROGRAM 
ENVIRONMENTAL SURVEILLANCE: 

OFF-SITE DIRECT RADIATION 

Sampling 
Type/Medium 

Integrating LiF 
TLD 

Collection 
Frequeocy 

- Quarterly 
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Total Annual 
Sample 

Collections 

_,, 5 TLDs at each of 
23 locations 
collected 4 times 
per year 

Analyses Performed/ 
Composite Frequeocy 

Quarterly gamma 
radiation exposure 



Sampliug Rationale 

DOSIMETRY DOE/EH-0173T, 5.5 and DOE/EP-0023, 4.6.3. 
Off-Site 

TLDs offer continuous integrated environmental gamma-ray monitoring and have been deployed 
systematically about the site. Off-site TLDs are used to verify that site activities have not adversely affected 
the aurrounding environs. 

In addition to general NRC croBBChecks, a biennial HPIC gamma radiation measurement is completed at all 
TLD locations. 
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Sample Location 
Code 

DNTLD Series 
Thennolumine
scent Dosimetry 
(fLD) On-site: 

#18,#19,#33 
At three corners of 
SDA 

#24, #26-32, #34 
(9) at security 
fence around site 

#35, #36, #38-40 
(5) On-site near 
operational areas 

#25 
Rock Springs Road 
500m NNWof 
plant 

Monitoring/Reporting 
Requirements 

Direct radiation on 
facility grounds 

Reported in: 
• Monthly 

Environmental 
Monitoring Trend 
Analysis 

• Annual 
Environmental 
Monitoring Report 

1992 MONITORING PROGRAM 
ENVIRONMENT AL SURVEILLANCE: 

ON-SITE DIRECT RADIATION 

Sampling 
Type/Medium 

Integrating LiF 
TLD 

Collection 
Frequency 

- Quarterly 
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Total Annual 
Sample 

Collections 

5 TLDs at each of 
18 sites collected 4 
times per year 

Aualyses Performed/ 
Composite Frequency 

Quarterly gamma 
radiation exposure 



DOSIMETRY DOE/EH-0173T, 5.4 and 5.5. 
On-site 

Sampling Rationale 

On-site TLDs monitor waste management units and verify that the potential dose rate to the general public 
(i.e., Rock Springs Road), is below 100 mr/annum from site activities. 

Potential TLD sampling locations are continually evaluated with respect to site activities. 
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Figure A-3. Location of On-Site Groundwater Monitoring Network Wells. 
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Figure A-4. Location of Off-Site Surface Water Samplers and Sediment Collection. 
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Figure A-5. Near-Site Drinking Water and Biological Sampling Points. 
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Figure A-8. Location of On Site Thermoluminescent Dosimetry (TLD). 
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AppendixB 

Regulations and Standards 



Table B-1 

Department of Energy Radiation Protection Standards 
and Concentration Guides* 

Effective Dose Equivalent Radiation Standard for Protection of the Public 

Continuous exposure of any member of the public from routine activities: 
100 mremlyear (1 mSvlyear) from all exposure pathways 

Department of Energy Concentration Guides (DCGs) for 

Ingestion of Drinking Water and Inhaled Air (µCi/mL) 

Radionuclides: In Air In Water Radionuclides: In Air In Water 

H-3 IE-07 2E-03 Th-232 7E-15 SE-08 

C-14 6E-09 7E-05 U-232 2E-14 IE-07 

Fe-55 SE-09 2E-04 U-233 9E-14 SE-07 

Co-60 SE-11 SE-06 U-234 9E-14 SE-07 

Ni-63 2E-09 3E-04 U-235 lE-13 6E-07 

Sr-90 9E-12 IE-06 U-236 lE-13 SE-07 

Zr-93 4E-l l 9E-05 U-238 IE-13 6E-07 

Nb-93m 4E-10 3E-04 Np-239 SE-09 SE-05 

Tc-99 2E-09 lE-04 Pu-238 3E-14 4E-08 

Ru-106 3E-l l 6E-06 Pu-239 2E-14 3E-08 

Rh-106m 6E-08 2E-04 Pu-240 2E-14 3E-08 

Sb-125 IE-09 SE-05 Pu-241 lE-12 2E-06 

Te-125m 2E-09 4E-05 Am-241 2E-14 3E-08 

I-129 7E-l 1 SE-07 Am-243 2E-14 3E-08 

Cs-134 2E-10 2E-06 Cm-243 3E-14 SE-08 

Cs-135 3E-09 2E-05 Cm-244 4E-14 6E-08 

Cs-137 4E-10 3E-06 Gross Alpha 

Pm-147 3E-10 lE-04 (asAm-241) 2E-14 3E-08 

Sm-151 4E-10 4E-04 Gross Beta 

Eu-152 SE-11 2E-05 (as Sr-90) 9E-12 lE-06 

Eu-154 SE-11 2E-05 

Eu-155 3E-10 lE-04 

*Ref-DOE Order 5400.5 (February 8, 1990). Effective May 8, 1990. 
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TableB-2 

Environmental Standards and Regulations 

The following environmental standards and laws are applicable, in whole or in part, to the 
West Valley Demonstration Project: 

DOE Order 5400.1. November 1988. General Environmental Protection Program, including 
Change 1 (June 29, 1990). 

DOE Order 5480.lB. September 1986. Environment, Safety, and Health Program for DOE Opera
tions, including Change 4 (March 27, 1990). 

DOE Order 5484.1. February 1981. Environmental Protection, Safety, and Health Protection Infor
mation Reporting Requirements, including Change 7 (October 17, 1990). 

Clean Air Act. 42 USC 1857 et seq., as amended, and implementing regulations. 

Federal Water Pollution Control Act (Clean Water Act) 33 USC 1251, as amended, and implementing 
regulations. 

Resource Conservation and Recovery Act. 42 USC 6905, as amended, and implementing regulations. 

National Environmental Policy Act. PL 911-190. 42 USC 4321-4347, January 1, 1970, as amended, 
and implementing regulations. 

Comprehensive Environmental Response, Compensation, and Liability Act. 42 USC 960 (including 
Superfund Amendments and Reauthorization Act of 1986), and implementing regulations. 

Toxic Substances Control Act. 15 USC 2610, as amended, and implementing regulations. 

Environmental Conservation Law of New York State. 

The standards and guidelines applicable to releases of radionuclides from the West Valley Demonstration 
Project are found in DOE Order 5400.5, including Change 2 (January 7, 1993). 

Ambient water quality standards contained in the State Pollutant Discharge Elimination System (SPDES) 
permit issued for the facility are listed in Table C-5.1 in Appendix C-5. Airborne discharges are also regu
lated by the Environmental Protection Agency under the National Emission Standards for Hazardous Air 
Pollutants, 40 CFR 61. 1984. 

The above list covers the major activities at the West Valley Demonstration Project but does not con
stitute a comprehensive enumeration. 
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TableB-3 

West Valley Demonstration Project Environmental Permits 
Calendar Year 1992 

Type of Permit Issued by Expiration Permit Number 

Certificates to Operate Air Contamination Source 

Boiler NYSDEC 6/94 042200-0114-00002 

Boiler NYSDEC 6/94 042200-0114-00003 

Incinerator 1 NYSDEC 6/94 042200-0114-00004 

Low-level Waste Treatment Facility Nitric Acid Storage Tank NYSDEC 6/94 042200-0114-0010 

Cement Storage Silo Ventilation System NYSDEC 6/94 042200-0114-CSS0l 

Analytical and Process Chemistry Laboratory Equipment NYSDEC 6/94 042200-0l 14-15F-1 

Tank #35157 Vent NYSDEC 6/94 042200-0114-35157 

Tank #33154 Vent NYSDEC 6/94 042200-0114-33154 

Tank #14D-2 Vent NYSDEC 6/94 042200-0114-14D-2 

Tank #14D-2A Vent NYSDEC 6/94 042200-0114-14D2-A 

Source-Capture Welding System NYSDEC 6/94 042200-0114-MSOOl 

Nitric Acid Tank (250-gal) Vent NYSDEC 6/94 042200-0114-MDB07 

Blueprinter Ventilation System NYSDEC 6/94 042200-0114-00012 

State Pollutant Discharge Elimination System Permit 2 NYSDEC NY0000973 

Certificates to Operate Radioactive Air Source 3 

Building 01-14 Ventilation System EPA WVDP-187-01 

Contact Size-reduction and Decontamination Facility EPA WVDP-287-01 

Supernatant Treatment Ventilation System EPA WVDP-387-01 

Low-level Waste Supercompactor Ventilation System EPA WVDP-487-01 

Outdoor Ventilation System EPA WVDP-587-01 

Process Building Ventilation System EPA WVDP-687-01 
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Table B - 3 (concluded) 

West Valley Demonstration Project Environmental Permits 
Calendar Year 1992 

Type of Permit 

Permits to Construct 

Issued by Expiration Permit Number 

CTS Solids Transfer System 

CTS Vessel Vent System 

CTS Dust Collection Hood 

SVS Air Emissions Sources 

SVS Vessel Vent System 

SVS Scale Melter 

Vitrification Facility Exhaust Welding Fume Blower 

Vitrification Melter Off-gas Treatment System 

Depredation Permit 

Restricted Burning Permit 4 

Hazardous Waste Treatment and Storage 

Interim Status Application (RCRA Part A) 5 

NYSDEC 

NYSDEC 

NYSDEC 

NYSDEC 

NYSDEC 

NYSDEC 

NYSDEC 

NYSDEC 

U.S. Dept. of the Interior, 

Fish & Wildlife Service 

and NYSDEC 

NYSDEC 

NYSDEC 

12/94 042200-0l 14-CTS02 

12/94 042200-0114-CTS03 

12/94 042200-0114-CTS04 

6/93 042200-0114-SVS0l 

6/93 042200-0114-SVS02 

6/93 042200-0114-SVS04 

12/93 042200-0114-00013 

4/94 9-0422-00005/00036 

12/93 PRT-747595 

11/92 #1027 

NA 

1 Nonradioactive waste is removed to a commercial landfill and is not incinerated. The permit became inactive in 
February 1990. The incinerator has been sealed. 

2 Renewal application was submitted to the New York State Department of Environmental Conservation in May 1990. 

3 National Emission Standards for Hazardous Air Pollutants (NESHAPs) temporary permits are valid until the final 
permits are issued. 

4 Permit expired in November 1992. 

5 Will operate under RCRA interim status until NYSDEC requests Part B of the RCRA application. 

NA - Not applicable. 
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Appendix C - 1 

Summary of Water and Sediment Monitoring Data 

Collecting a Sample at a Continuous-Stream Sampling Station 



Quarter 

1st Qtr 

2nd Qtr 

3rd Qtr 

4th Qtr 

Total 

Average 

(µCilmL) 

1st Qtr 

2nd Qtr 

3rd Qtr 

4th Qtr 

Total 

Average 

(µCilmL) 

1st Qtr 

2nd Qtr 

3rd Qtr 

4th Qtr 

Total 

Average 

(µCilmL) 

Table C- 1.1 

Total Radioactivity of Liquid Effluents Released from 
Lagoon 3 in 1992 ( curies) 

Alpha Beta H-3 C-14 Sr-90 I-129 

<7.85E-05 9.63±0.46E-03 l .47±0.05E-0l <l.62E-04 1.09±0.0SE-03 7.01±4.0IE-05 

l.01±0.50E-04 7.10±0.24E-03 5.34±0.19E-02 <7.36E-05 3.42±0.28E-04 2.02±1.61 E-05 

9.38±7.47E-05 1.46±0.0SE-02 I .74±0.05E-0I <7.27E-05 I .00±0.06E-03 5.10±1.76E-05 

7.89±3.53E-05 5.17±0.19E-03 9 .45±0.30E-02 3.77±3.14E-05 l .04±0.04E-03 3.65±0.55E-05 

3.35±2.39E-04 3.65±0.14E-02 4.69±0.lSE-01 <3.40E-04 3.47±0.21E-03 1.78±0. 79E-04 

9 .08±6.47E-09 9.89±0.37E-07 1.27±0.04E-05 <9.20E-09 9.40±0.58E-08 4.82±2.15E-09 

U-232 U-233/234 U-235 U-236 U-238 Cs-137 

8.89±0.92E-05 5.23±0.58E-05 <5.32E-07 <6.77E-07 2.13±0.40E-05 4.84±0.56E-03 

6 .22±0 .5 2E-05 3.99±0.31E-05 4.46±3.27E-07 5.70±3.63E-07 1.61±0.21E-05 9.02±1.14E-04 

1.12±0. IOE-04 6.86±0.60E-05 <4.90E-07 <4.27E-07 2.77±0.35E-05 I .45±0.24E-03 

7 .63±0 .42E-05 3.73±0.25E-05 <2.12E-07 4.11 ±2.SSE-07 l.57±0.17E-05 <l.12E-04 

3.40±0.29E-04 1.98±0. lSE-04 <l.56E-06 <1.75E-06 8.08±1.13E-05 7.29±1.03E-03 

9.19±0.78E-09 5.36±0.48E-09 <4.23E-I I <4.75E-l 1 2.19±0.31 E-09 1.97±0.28E-07 

Pu-238 Pu-239/240 Tc-99 K-40 Am-241 Co-60 

<5.20E-07 7.95±7.65E-07 I .38±0.07E-02 6.63±5.74E-03 9 .76±7 .59E-07 <l .S0E-03 

<2.96E-07 <2.75E-07 4.77±0.52E-04 <1.64E-03 3.68±3.0IE-07 <l .23E-04 

6.54±6.28E-07 5.48±5.36E-07 8.08±0.54E-03 <3.42E-03 <4.65E-07 <2.94E-04 

l. l 9±0.59E-06 3.48±3.39E-07 4.20±0.0SE-03 <2.07E-03 7 .63±3 .82E-07 <l.17E-04 

2.28±2.04E-06 1.93±1.92E-06 2.66±0.14E-02 <1.29E-02 2.54±1.91E-06 <2.33E-03 

6 .18±5 .52E-11 5.24±5.19E-11 7.19±0.37E-07 <3.49E-07 6.88±5.16E-l 1 <6.32E-08 
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Table C-1.2 

Comparison of 1992 Lagoon 3 Liquid Effluent Radioactivity 
Concentrations with Department of Energy Guidelines 

Isotope Total Ci Released a Avg Cone DCG % ofDCG 
(µCi/mL) (µCi/mL) 

Alpha 3.35E-04 (l .24E+07 Bq) 9.0SE-09 NAh 

Beta 3.65E-02 (1.35E+09 Bq) 9.89E-07 NAh 

H-3 4.69E-01 (1.73E+10 Bq) 1.27E-05 2.{lOE-03 0.63 

Sr-90 3.47E-03 (1.29E+08 Bq) 9.40E-08 1.00E-06 9.40 

Cs-137 7 .29E-03 (2.70E+08 Bq) 1.97E-07 3.00E-06 6.58 

Co-60 <2.33E-03 (<8.63E+07 Bq) <6.32E-08 5.00E-06 <1.26 

K-40 <I .29E-02 ( <4.77E+08 Bq) <3.49E-07 NAh 

U-232 c 3.40E-04 (l .26E+07 Bq) 9.19E-09 1.00E-07 9.19 

U-234 c l .98E-04 (7 .33E+06 Bq) 5.36E-09 5.00E-07 1.07 

U-235 c <I .56E-06 (<5.77E+04 Bq) <4.23E-l 1 6.00E-07 <0.01 

U-236 c <l .75E-06 (<6.49E+04 Bq) <4.75E-l 1 5.00E-07 <0.01 

U-238'" 8.0SE-05 (2.99E+06 Bq) 2.19E-09 6.(X}E-07 0.36 

Pu-238 2.28E-06 (8.45E+04 Bq) 6.JSE-11 4.00E-08 0.15 

Pu-239 l .93E-06 (7. I 6E+04 Bq) 5.24E-l 1 3.00E-08 0.17 

Am-241 2.54E-06 (9 .41 E+04 Bq) 6.SSE-11 3.00E-08 0.23 

l-/29 l .78E-04 (6.58E+06 Bq) 4.82E-09 5.00E-07 0.96 

C-14 <3.40E-04 (<l .26E+07 Bq) <9.20E-09 7.(XJE-05 <0.01 

Tc-99 2.66E-02 (9.84E+08 Bq) 7.19E-07 1.00E-04 0.72 

TOTAL% OFDCG 30.78 

11 11Jtal volume released: 3. 69E+ JO mL; Ci values are also expressed in Bq. 

h Derived concentration guides (DCGs) are not applicable (NA) to gross alpha, gross beta, or potassium-40 activity. 

'Total U (µg) = 2.28£+06; Average U (mg/L) = 6.17£-03. 
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Table C- 1.3 

1992 Radioactivity Concentrations (µCi/mL) in Surface Water 
Upstream of the WVDP at Fox Valley (WFBCBKG) 

Month Alpha Beta H-3 Sr-90 Cs-137 

January <9.37E-10 2.06±1.54E-09 <l.00E-07 

February <l.24E-09 2.21±1.47E-09 <l.0OE-07 

March l .36±1.09E-09 3.90±1.59E-09 <l.00E-07 

lSTQTR <l.51E-09 <9.92E-09 

April <l.25E-09 2.67±1.67E-09 <l.00E-07 

May <l.14E-09 2.98±1.58E-09 <l.00E-07 

June <8.60E-10 2.73±1.75E-09 <l.00E-07 

2NDQTR 4.44±1.91 E-09 <6.65E-09 

July <l.37E-09 2.38±1.61 E-09 <7.48E-08 

August <l.50E-09 2.20±1.63E-09 <l.00E-07 

September <l.31E-09 3 .43±1.68E-09 <l.00E-07 

3RDQTR 2.07±1.49E-09 <6.25E-09 

October <l.07E-09 2.26±1.72E-09 <l.00E-07 

November <l.30E-09 3.91±1.65E-09 <l.00E-07 

December <l.42E-09 4.60±2.03E-09 <l.00E-07 

4THQTR 2.92±2.14E-09 <9.49E-09 

Table C-1.4 

1992 Radioactivity Concentrations (µCilmL) in Surface Water 
Downstream of the WVDP at Thomas Corners (WFBCTCB) 

Month Alpha Beta H-3 Sr-90 Cs-137 

January <l.38E-09 6.64±1.98E-09 <1.41E-07 

February <1.89E-09 8.29±2.12E-09 <l.OOE-07 

March l.42±1.l 3E-09 3.58±1.57E-09 <1.00E-07 

lSTQTR 3.56±1.73E-09 <6.45E-09 

April 2.13±1.80E-09 4.0l±l.78E-09 <l.OOE-07 

May <1.65E-09 7 .12±2.00E-09 <8.05E-08 

June <l.53E-09 4.82±1.99E-09 <l.OOE-07 

2NDQTR 3.49±1.77E-09 <9.43E-09 

July <2.69E-09 7 .76±2.l 7E-09 <7.24E-08 

August 2.15±1.99E-09 5.31±2.00E-09 <l.OOE-07 

September <l.73E-09 7 .67±2. lOE-09 <1.00E-07 

3RDQTR 2.04±1.46E-09 <9.43E-09 

October <1.17E-09 5 .80±2.05E-09 <1.00E-07 

November <l.38E-09 5.60±1.85E-09 <l.OOE-07 

December 2.88±1.88E-09 9 .79±2.13E-09 <6.20E-08 

4THQTR 3.29±2.15E-09 <7.l0E-09 
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Table C- 1.5 

1992 Monthly Radioactivity Concentrations (µCilmL) in Surface Water 
Downstream of the WVDP at Frank's Creek (WNSP006) 

Month Alpha Beta H-3 

January <1.14E-09 5.55±0.43E-08 8.03±1.59E-07 

February <1.43E-09 4.66±0.40E-08 4.59±1.43E-07 

March <l.28E-09 4.92±0.41E-08 7.16±1.53E-07 

April <1.62E-09 2.33±0.3 JE-08 <1.0lE-07 

May <3.30E-09 6. 72±0.50E-08 3.38±0.90E-07 

June <3.58E-09 5.00±0.47E-08 8.54±1.63E-07 

July <3.83E-09 9.68±0.59E-08 9.96±0.97E-07 

August <3.72E-09 4.12±0.43E-08 l .73±0.76E-07 

September <2.45E-09 1.74±0.07E-07 1.71±0.09E-06 

October <2.ISE-09 3.25±0.38E-08 <9.12E-08 

November <l.32E-09 l .96±0.29E-08 <8.90E-08 

December <l.60E-09 3.06±0.35E-08 l .42±0.85E-07 

Table C-1.6 

1992 Quarterly Radioactivity Concentrations (µCilmL) in Surface 
Water Downstream of the WVDP at Frank's Creek (WNSP006) 

C-14 Sr-90 1-129 Cs-137 U-233/234 

1st Qtr <l .57E-08 1.98±0.36E-08 7 .80±4.60E-J 0 <3.0SE-08 3 .30±1.30E- l 0 

2nd Qtr <7.30E-09 1 .82±0 .31 E-08 <1.30E-09 <l .83E-08 2.20±0.90E-10 

3rd Qtr <7.30E-09 2.54±0.39E-08 <1.lOE-09 <3.02E-08 9.40±6.60E-l 1 

4th Qtr 9 .70±7.40E-09 I .66±0.29E-08 <1.53E-09 <2.62E-08 1.00±0.S0E-10 

U-235 U-238 Pu-238 Pu-239/240 Am-241 

1st Qtr <2.52E-l l 2.40±1.lOE-10 <9.99E-13 <3.S0E-11 <3.20E-ll 

2nd Qtr <3.50E-l 1 1.00±0.70E-10 <7.86E-l l <7.86E-11 <3.40E-11 

3rd Qtr <3.30E-11 2.40±1.00E-10 <3.02E-l l <3.02E-11 8.10±5.70E-l l 

4th Qtr <3.45E-11 1.60±1.00E-10 <4.97E-11 <4.97E-11 <3.30E-11 

Cl- 6 



Table C-1.7 

1992 Monthly Radioactivity Concentrations (µCi/mL) in Surface Water 
Downstream of Buttermilk Creek at Felton Bridge (WFFELBR) 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Well ID 

WFWELLOl 

WFWELL02 

WFWELL03 

WFWELL04 

WFWELL0S 

WFWELL06 

WFWELL07 

WFWELL0S 

WFWELL09 

WFWELLlO 

Alpha Beta H-3 Sr-90 

<l.31E-09 3.10±1.64E-09 <1.00E-07 4.08±1.75E-09 

<1.83E-09 5.79±1.91E-09 <1.00E-07 3.87±1.84E-09 

<l.12E-09 3. 06± 1.71 E-09 <l .00E-07 3.73±1.77E-09 

<1.72E-09 3.07±1.80E-09 <1.00E-07 l .82±1.55E-09 

<1.79E-09 <1.64E-09 <1.00E-07 <1.54E-09 

<1.79E-09 <1.65E-09 <1.00E-07 2.92±1.60E-09 

<3.46E-09 4. l 9±1.90E-09 <7.58E-08 2.65±1.64E-09 

<l.92E-09 2.68±1.73E-09 <1.00E-07 2.73±1.67E-09 

<2.34E-09 4.67±1.89E-09 <1.00E-07 4.16±1.81E-09 

<1.58E-09 <1.81E-09 <1.00E-07 2.56±1.49E-09 

1.80±1.44E-09 3.34±1.60E-09 <1.00E-07 4.25±2.15E-09 

<1.39E-09 3.76±1.72E-09 <1.00E-07 2.97±1.98E-09 

Table C- 1.8 

1992 Results of Sampling of Potable Well Water 
around the WVDP 

pH 

7.62 

6.84 

6.81 

7.85 

6.68 

7.94 

7.48 

7.41 

7.58 

6.96 

Conductivity 

(µmhos/cm@25°C) 

403 

325 

595 

1657 

305 

267 

384 

467 

689 

577 

Alpha 

(µCi/mL) 

<2.0lE-09 

l .37±1.34E-09 

<1.82E-09 

<5.14E-09 

1.37±1.20E-09 

<1.33E-09 

<1.42E-09 

<2.33E-09 

4.31±3.45E-09 

<l .72E-09 

CI - 7 

Beta 

(µCi/mL) 

2.14±1.62E-09 

1.52± 1.42E-09 

3.34±1.84E-09 

6.95±4.15E-09 

4.43±1.70E-09 

<1.35E-09 

1.86±1.58E-09 

2.79± l.75E-09 

3.09±1.74E-09 

2.27±1.72E-09 

H-3 

(µCi/mL) 

<1.00E-07 

<1.00E-07 

<7.90E-08 

<l.00E-07 

<l.00E-07 

<1.00E-07 

<1.00E-07 

<l.00E-07 

<l .00E-07 

<l.00E-07 

Cs-137 

<7.12E-09 

<6.45E-09 

<6.45E-09 

<6.45E-09 

<9.43E-09 

<9.43E-09 

<6.65E-09 

<9.43E-09 

<6.25E-09 

<1.0lE-08 

<9.49E-09 

<9.49E-09 

Cs-137 

(µCi/mL) 

<2.64E-08 

<2.64E-08 

<2.64E-08 

<2.05E-08 

<2.14E-08 

<2.14E-08 

<2.64E-08 

<2.64E-08 

<2.14E-08 

<2.64E-08 



Table C-1.9 

1992 Radioactivity Concentrations in Stream Sediment around the WVDP 
(µCilg dry weight from upper 15 cm) 

Location Date Alpha Beta K-40 Cs-137 Sr-90 Co-60 

SFBCSED 6/92 1.40±0.60E-05 3.70±0.30E-05 1. 76±0. l SE-05 1.48±0.65E-07 1.50±0.S0E-07 <3.90E-08 

SFSDSED 6/92 l .40±0.60E-05 4.20±0.40E-05 1.55±0.16E-05 4.70±0.47E-07 <5.l0E-08 2.50±2.40E-08 

SFTCSED 6/92 1.20±0.60E-05 3.30±0.30E-05 l.17±0.12E-05 1.54±0.lSE-06 2.60±1.20E-07 <2.03E-08 

SFCCSED 6/92 7.70±4.70E-06 4.80±0.40E-05 1.12±0.12E-05 2.59±0.34E-07 9.30±6.30E-08 <1.90E-08 

SFBISED 6/92 6.60±4.40E-06 4.20±0.40E-05 1.66±0.17E-05 3.80±3.40E-08 6.20±3.70E-08 <3.53E-08 

SFBCSED 11/92 5.70±4.00E-06 3.30±0.30E-05 1.25±0.13E-05 4.00±2.l0E-08 <3.20E-08 <1.92E-08 

SFSDSED J 1/92 9.40±4.90E-06 3.50±0.30E-05 1.29±0.13E-05 2.03±0.32E-07 9.00±4.00E-08 <l.73E-08 

SFTCSED 11/92 l.30±0.60E-05 3.70±0.30E-05 1.39±0.14E-05 1.14±0.1 lE-06 1.50±0.S0E-07 <2.00E-08 

SFCCSED 11/92 l .24±0.54E-05 3.05±0.30E-05 l.14±0.12E-05 1.32±0.28E-07 5.65±4.0SE-08 <l.60E-08 

SFBISED 11/92 7 .80±4.60E-06 3.10±0.30E-05 l.15±0.12E-05 2.20±1.70E-08 6.90±3.60E-08 <1.S0E-08 

U-233/234 U-235 U-238 Pu-238 Pu-239/240 Am-241 

SFBCSED 6/92 1.10±0.30E-07 <5.00E-09 9.10±2.40E-08 <7.S0E-09 <9.30E-09 <l.lOE-08 

SFTCSED 6/92 1.10±0.30E-07 <6.30E-09 9.40±2.40E-08 <9.13E-09 <l.20E-08 <3.70E-08 

Table C- 1.10 

1992 Radioactivity Concentrations in Surface Soil Collected at 
Air Sampling Stations around the WVDP (µCilg dry weight from upper 15 cm) 

Location 

SFFXVRD 

SFRSPRD 

SFRT240 

SFSPRVL 

SFTCORD 

SFWEVAL 

SFGRVAL 

SFBOEHN 

SFDNKRK 

SFBLKST 

SFRSPRD 

SFGRVAL 

SFBOEHN 

K-40 

1.04±0. !0E-05 

1.37±0.l4E-05 

1.10±0.1 !E-05 

1.43±0.l 4E-05 

1.98±0.28E-05 

l .16±0. l 2E-05 

1.02±0. !0E-05 

1.75±0.l SE-05 

l .33±0. l 3E-05 

1.77±0.lSE-05 

U-233/234 

1.60±0.40E-07 

9 .00±4.40E-08 

8 .70±4.20E-08 

Cs-137 

6.29±0.63E-07 

1.35±0.14E-06 

8.82±0.SSE-07 

5. l 7±0.72E-07 

4.03±0.55E-07 

6.26±0.63E-07 

3.67±0.37E-06 

1.63±0.16E-06 

5.99±0.60E-07 

2.74±0.SlE-07 

U-235 

<5.55E-09 

<l.58E-08 

<l.39E-08 

C 1- 8 

Sr-90 Am-241 Pu-239/240 

1.80±0.S0E-07 <l.26E-08 <3.20E-08 

2.10±1.00E-07 <1.67E-08 <2.38E-08 

3.00±0.60E-07 2.10±1.S0E-08 <1.09E-07 

2.60±1.00E-07 <9.60E-09 <4.46E-07 

l .20±0.90E-07 <8.S0E-09 <l.0SE-08 

2.30±0.S0E-07 <6.66E-09 <9.30E-09 

2.10±0.60E-07 2.40±1.40E-08 <4.S0E-08 

1.80±0.S0E-07 1.40±1.40E-08 <2.65E-08 

<5.12E-08 <4.S0E-09 <2.30E-08 

8.90±5.20E-08 <l.60E-08 <1.S0E-08 

U-238 

l .00±0.30E-07 

1.00±0.S0E-07 

6.80±3.S0E-08 



Table C - 1.11 

1992 Water Quality Concentrations (mg!L) in Surface Water 
at Locations WFBCBKG and WNSP006 

Bicarbonate Carbonate 

Location Date pH Conductivity* TOC TOX Chloride 

WFBCBKG 6111 7.34** NIA 1.8 0.006 12.0 

WFBCBKG 11125 7.62 NIA 3.2 0.006 7.4 

WNSP006 6111 7.65*** 479*** 3.4 0.115 174 

WNSP006 11125 7.48 476 3.9 0.010 12.4 

Ca Mg Na K 

Total Total Total Total 

WFBCBKG 6111 39 5.8 8.4 1.1 

WFBCBKG 11/25 20 4.8 6.1 1.6 

WNSP006 6/11 52 7.9 89 5.6 

WNSP006 11/25 28 5.9 9.2 1.6 

* Measured in µmhoslcm at 25°C. 

**Average of biweekly measurements during semiannual period. 

*** Average of weekly measurements during semiannual period. 

NIA - Not available. 

CI - 9 

Sulfate Nitrate-N Fluoride Alkalinity Alkalinity 

(as CaC03) (as CaC03) 

18.7 0.19 <0.1 102 <10.0 

37.2 0.10 <0.1 60.1 <1.0 

42.0 11.50 <0.1 114 <10.0 

27.4 2.00 <0.1 71.7 <1.0 

Ba Mn Fe 

Total Total Soluble Total Soluble 

0.089 0.030 NIA 0.280 NIA 
0.054 0.091 0.025 5.320 0.518 

0.068 0.032 NIA 0.330 NIA 

<0.050 0.044 0.029 2.210 0.365 



Appendix C - 2 

Summary of Air Monitoring Data 



Table C- 2.1 

1992 Airborne Radioactive Effluent Monthly Totals ( curies) 
from the Main Ventilation Stack (ANSTACK) 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

TOTALS 

Alpha 

<2.78E-08 

<2.81E-08 

3.02±2.69E-08 

2.74±2.65E-08 

<3.21E-08 

4.75±3.39E-08 

<2.51E-08 

<3.03E-08 

3.55±3.12E-08 

3 .99±3 .85E-08 

<3.08E-08 

3.86±3.65E-08 

<3.68E-07 

Beta 

3.36±0.85E-07 

1.27±0.JSE-06 

6.45±1.02E-07 

6.96±1.06E-07 

6.48±1.22E-07 

3.45±0.18E-06 

8. 10±1.l0E-07 

l.26±0.14E-06 

4.65±0.19E-06 

1. 94±0.18E-06 

1.07±0.12E-06 

3. 30±0. 2 lE-06 

2.0l±0.17E-05 

Table C- 2.2 

H-3 

3.83±0.1 IE-03 

4.60±0.l 3E-03 

2.94±0.08E-03 

2.58±0.07E-03 

2.89±0.09E-03 

2.34±0.08E-03 

6.00±0.l 8E-03 

6.72±0.20E-03 

6.38±0.l 8E-03 

9.03±0.21E-03 

6.10±0.20E-03 

I .89±0.06E-03 

5.53±0.16E-02 

1992 Airborne Radioactive Effluent Quarterly Totals ( curies) 
from the Main Ventilation Stack (ANSTACK) 

QTR Co-60 Sr-90 1-129 Cs-134 Cs-137 Eu-154 Am-241 

I st Qtr <2.76E-08 l.90±0.36E-07 4.41±0.20E-06 <2.70E-08 1.19±0.12E-06 <8.77E-08 1.30±0.77E-08 

2nd Qtr <2.52E-08 l.66±0. l 2E-06 5.50±0.26E-07 <2.75E-08 5.89±0.SSE-06 <6.40E-08 5.85±1.95E-08 

3rd Qtr <2.25E-08 2.48±0.2 IE-06 I .08±0.06E-06 <2.07E-08 7.47±0.74E-06 <5.58E-08 5.17±1.65E-08 

4th Qtr <l.39E-08 3.80±0.42E-07 5.94±0.13E-07 <l.38E-08 2.70±0.27E-06 <4.35E-08 3 .10±0. 99E-08 

TOTALS <8.92E-08 4.71±0.40E-06 6.64±0.30E-06 <8.89E-08 1.73±0.17E-05 <2.SIE-07 1.54±0.54E-07 

QTR U-232 U-233/234 U-235 U-236 U-238 Pu-238 Pu-239/240 

1st Qtr <6.SSE-09 <4.96E-09 <4.71E-09 <4.71E-09 <3.44E-09 <9.65E-09 <7.91E-09 

2ndQtr <9.17E-09 <l.07E-08 <5.23E-09 <5.23E-09 <5.23E-09 <l.OSE-08 <I.I 7E-08 

3rd Qtr <6.SSE-09 <4.99E-09 <4.99E-09 <6.41E-09 <4.99E-09 <l.53E-08 3.93±2.48E-08 

4th Qtr <8.59E-09 <3.90E-09 <3.90E-09 <3.90E-09 <5.91E-09 <5.63E-09 1.4 l±0.84E-08 

TOTALS <3,14E-08 <2.46E-08 <1.88E-08 <2,02E-08 <l.96E-08 <4.IIE-08 7.16±5.29E-08 
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Table C- 2.3 

Comparison of 1992 Main Stack Exhaust Radioactivity 
Concentrations with Department of Energy Guidelines 

Isotope Half-life Total Ci Released a Avg Cone DCG % ofDCGc 

(µCi/mL) (µCi/mL) 

Alpha NA <3.68E-07 (<1.36E+04 Bq) <4.95E-16 NAb 

Beta NA 2.0IE-05 (7.44E+05 Bq) 2.70E-14 NAb 

H-3 12.35 years 5.53E-02 (2.05E+09 Bq) 7.43E-ll d 1.00E-07 

Co-60 5.27 years <8.92E-08 (<3.30E+03 Bq) <1.20E-16 8.00E-11 

Sr-90 29 .124 years 4.71E-06 (1.74E+05 Bq) 6.33E-15 9.00E-12 

I-/29 1.57 E+07 years 6.64E-06 (2.46E+05 Bq) 8.92E-15 7.00E-11 

Cs-134 2.06 years <8.89E-08 (<3.29E+03 Bq) <l.20E-16 2.00E-10 

Cs-137 30 years l .73E-05 (6.38E+05 Bq) 2.31E-14 4.00E-10 

Eu-154 8.8 years <2.5JE-07 (<9.29E+03 Bq) <3.37E-16 5.00E-11 

U-232 e 72 years <3.14E-08 (<l.16E+03 Bq) <4.22E-17 2.00E-14 

U-234 e 2.45 E+05 years <2.46E-08 (<9.10E+02 Bq) <3.30E-17 9.00E-14 

U-235 e 7.1 E+08 years <1.88E-08 (<6.96E+02 Bq) <2.53E-17 1.00E-13 

U-236 e 3.415 E+06 years <2.02E-08 (<7.47E+02 Bq) <2.72E-17 1.00E-13 

U-238 e 4.47 E+09 years <l .96E-08 (<7.24E+02 Bq) <2.63E-17 1.00E-13 

Pu-238 87.07 years <4.1 IE-08 (<l.52E+03 Bq) <5.53E-17 3.00E-14 

Pu-239 2.4 E+04 years 7.16E-08 (2.65E+03 Bq) 9.63E-17 2.00E-14 

Am-241 432 years l.54E-07 (5.71E+03 Bq) 2.07E-16 2.00E-14 

TOTAL % of DCG 

NOTES: 

"Total volume released at 50,000 cfm = 7.44E+ 14 mUyear; Ci values are also expressed in Bq. 

h Derived concentration guides (DCGs) are not specified for gross alpha or gross beta activity. 

"Total percent DCGs for applicable measured radionuclides. 

d Tritium reported in pCilmL = 7.43E-5. 

e Total U (µg) = <6.69E+04; average U (pglmL) = <8.99£-05. 

NA - Not applicable. 

0.1 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

<0.2 

0.0 

0.0 

0.0 

0.0 

<0.2 

0.5 

1.0 

2.2 

DCGs are listed for reference only. They are applicable to average concentrations at the site boundary but not to 
stack concentrations, as might be inferred from their inclusion in this table. 
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Table C- 2.4 

1992 Airborne Radioactive Effluent Monthly Totals ( curies) 
from the Cement Solidification System Ventilation Stack (ANCSSTK) 

Month Alpha Beta 

January <5.64E-09 1. 77± 1.40E-08 

February <4.45E-09 2.67±1.57E-08 

March <3.14E-09 1.58±1.lSE-08 

April <4.25E-09 <l.38E-08 

May <4.49E-09 <l.60E-08 

June <4.30E-09 <1.I0E-08 

July <3.69E-09 <l.16E-08 

August <6.82E-09 1.84±1.67E-08 

September <5.19E-09 1.86±1.41E-08 

October <7.15E-09 <1.79E-08 

November <5.95E-09 <1.39E-08 

December <6.33E-09 2.25±1.45E-08 

TOTALS <6.14E-08 1.94±1. 71E-07 

Table C- 2.5 

1992 Airborne Radioactive Effluent Quarterly Totals ( curies) 
from the Cement Solidification System Ventilation Stack (ANCSSTK) 

QTR Co-60 Sr-90 1-129 Cs-134 Cs-137 Eu-154 Am-241 

1st Qtr <5.32E-09 4.89±3.87E-09 <l.41E-08 5.80±5.80E-09 <4.SIE-09 2.32±1.89E-08 <l.79E-09 

2nd Qtr <8.90E-08 <8.40E-08 <4.06E-09 <7.85E-08 <8.81E-08 <2.73E-07 <2.22E-08 

3rd Qtr <3.47E-08 <l.04E-08 <6.73E-09 <2.90E-08 <3.24E-08 <1.IIE-07 <4.49E-09 

4th Qtr <6.19E-09 <3.64E-09 3.46±3.07E-09 <6.19E-09 <6. 19E-09 <1.87E-08 <9.41E-10 

TOTALS <1.35E-07 <2.63E-08 <2.79E-08 <1.19E-07 <1.31E-07 <4.21E-07 <2.95E-08 

QTR U-232 U-233/234 U-235 U-236 U-235/236 U-238 Pu-238 Pu-239/240 

1st Qtr <9.19E-10 <l.l IE-09 <6.67E-10 <6.67E-10 <l.33E-09 <9.43E-10 <l.96E-09 <1.I IE-09 

2nd Qtr <9.49E-09 <l.72E-08 * * <1.59E-08 5 .04±2.29E-08 <8.58E-09 <5.45E-09 

3rd Qtr <3.34E-09 l.96±0.89E-08 * * <4.77E-09 I .89±0.94E-08 <8.54E-09 <5.08E-09 

4th Qtr <l.21E-09 <8.89E-I0 <8.89E-I0 <8.89E-IO <1.78E-09 <8.89E-IO <l.33E-09 <2.04E-09 

TOTALS <1.50E-08 3,61±2.SlE-08 NIA NIA <2.38E-08 6,98±3.41E-08 <2.04E-08 <1.37E-08 

* U-235 and U-236 were not measured separately. 
NIA - Not available. 

C2-5 



Table C- 2.6 

1992 Airborne Radioactive Effluent Monthly Totals ( curies) 
from the Contact Size-Reduction Facility Ventilation Stack (ANCSRFK) 

Month Alpha Beta 

January <2.54E-09 9.74±7.40E-09 

February <3.57E-09 1.36±0.96E-08 

March <2.98E-09 l .68±0.87E-08 

April <2.72E-09 1.30±0.94E-08 

May <3.47E-09 1 .25± 1 .1 0E-08 

June <2.54E-09 1.40±0.88E-08 

July <2.82E-09 <8.40E-09 

August <4.I0E-09 1.52±1.06E-08 

September <3.47E-09 1.32±0.91E-08 

October <4.30E-09 1.54± I .1 SE-08 

November <3.66E-09 I .55±0.91E-08 

December <3.l 9E-09 2.26±0 .86E-08 

TOTALS <3.47E-09 1.69±1.12E-07 

Table C- 2. 7 

1992 Airborne Radioactive Effluent Quarterly Totals (curies) 
from the Contact Size-Reduction Facility Ventilation Stack (ANCSRFK) 

QTR Co-60 Sr-90 I-129 Cs-134 Cs-137 Eu-154 Am-241 

1st Qtr <2.77E-09 <2.38E-09 I .85±0.09E-07 <2.71E-09 3.60±2.77E-09 <l.12E-08 <4.68E-10 

2nd Qtr <4.00E-09 <2.39E-09 2.45±0.0SE-07 <4.33E-09 <3.17E-09 <l.16E-08 8.30±7.30E-10 

3rd Qtr <2.26E-09 <2.31E-09 8.26±4.23E-09 <2.48E-09 <l.83E-09 <5.92E-09 <5.70E-l0 

4th Qtr <4.24E-09 <2.27E-09 <l.99E-09 <3.97E-09 <3.70E-09 <i.15E-08 <l.00E-09 

TOTALS <1.33E-08 <9.35E-09 4.39±0.20E-07 <1.35E-08 <1.lSE-08 <4.03E-08 <2.77E-09 

QTR U-232 U-233/234 U-235 U-236 U-238 Pu-238 Pu-239\240 

I st Qtr <l.38E-09 <6.23E-l0 <4,32E-l0 <6.09E-10 <6.09E-10 <9.69E-10 <1.02E-09 

2nd Qtr <l.23E-09 <7.55E-10 <5.81E-10 <5.82E-10 <l.06E-09 <4.S0E-10 <4.S0E-10 

3rd Qtr <9.07E-10 <l.24E-09 <6.44E-10 <5.08E-10 <9.17E-10 <4.73E-10 <6.07E-10 

4th Qtr <9.39E-10 <7.SSE-10 <6.06E-10 <6.06E-10 <6.06E-10 <6.69E-10 <7.78E-10 

TOTALS <4.46E-09 <3.40E-09 <2.26E-09 <2.30E-09 <3.19E-09 <2.56E-09 <2.86E-09 
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Table C- 2.8 

1992 Airborne Radioactive Effluent Monthly Totals (curies) 
from the Supernatant Treatment System Ventilation Stack (ANSTSTK) 

Month H-3 * Alpha Beta 

January <l.83E-09 <5.81E-09 

February <2.56E-09 9.25±7.46E-09 

March <l.64E-09 I.I 0±0.63E-08 

April <l.54E-09 8. 95±6.57E-09 

May <2.93E-09 1.01±0.88E-08 

June <l.46E-09 l .48±0.42E-08 

July <2.58E-09 <6.96E-09 

August <2.99E-09 l.12±0.86E-08 

September <2.44E-09 I .09±0.70E-08 

October <3.25E-09 l.62±0.93E-08 

November <2.22E-09 2. I 9±0.82E-08 

December <2.75E-09 2.19±0. 78E-08 

TOTALS <2.82E-08 2.81±0.87E-08 

* Tritium could not be accurately quantified in low-moisture effluent air. 

Table C-2.9 

1992 Airborne Radioactive Effluent Quarterly Totals ( curies) 
from the Supernatant Treatment System Ventilation Stack (ANSTSTK) 

QTR Co-60 Sr-90 I-129 Cs-134 Cs-137 Eu-154 Am-241 

1st Qtr <2.53E-09 <l.52E-09 1.89±0.0SE-07 <2.33E-09 <2.48E-09 <8.06E-09 <6.97E-I0 

2nd Qtr <2.34E-09 <l.66E-09 l.12±0.04E-07 <2.22E-09 <1.73E-09 <5.71E-09 4.50±4.33E-IO 

3rd Qtr <2.96E-09 <2.04E-09 3.74±0.44E-08 <3.02E-09 3.94±2.63E-09 <1.0IE-08 <4.82E-10 

4th Qtr <2.78E-09 <l.S0E-09 9.58±0.22E-08 <2.46E-09 3.44±2.71E-09 <7.53E-09 <6.64E-10 

TOTALS <1.06E-08 <6.72E-09 4.34±0.lSE-07 <1.00E-08 <9.SSE-09 <3.14E-08 <2.28E-09 

QTR U-232 U-233/234 U-235 U-236 U-238 Pu-238 Pu-239/240 

1st Qtr <4.57E-10 <7.62E-10 <4.12E-IO <3.SIE-10 <7.40E-10 <6.36E-10 <3.0IE-10 

2ndQtr <4.07E-10 <5.35E-10 <3.95E-IO <3.0SE-10 <4.S0E-10 <3.20E-10 <5.54E-10 

3rd Qtr <7.47E-10 <5.46E-10 <4.27E-10 <4.27E-10 <4.27E-10 <7.54E-10 <9.64E-I0 

4th Qtr <3.94E-10 <5.48E-10 <6.39E-10 <5.48E-10 <5.48E-10 <6.12E-10 <6.12E-10 

TOTALS <2.00E-09 <2.39E-09 <1.87E-09 <1.67E-09 <2.17E-09 <2.32E-09 <2.43E-09 
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Table C - 2.10 

1992 Airborne Radioactive Ef/7,uent Monthly Totals ( curies) 
from the Supercompactor Ventilation Stack (ANSUPCV) 

Month Alpha Beta 

January <3.03E-10 1.57±0.73E-09 

February <8.S0E-11 <3.54E-09 

March <8.85E-l l 6.65±3.25E-10 

April <l.llE-10 4.47±3.09E-10 

May <3.84E-10 l .62±1.29E-09 

June <4.38E-10 4.28±1.49E-09 

July <4.69E-10 1.77±1.31 E-09 

August <5.76E-10 2.61±1.64E-09 

September <3.60E-10 1.92±1.28E-09 

October <5.96E-10 2.62±1.66E-09 

November <4.38E-10 2.00±1.31E-09 

December <4.45E-10 1.95±1.2 JE-09 

TOTALS <4.30E-09 2.20±1.61E-08 

Table C - 2.11 

1992 Airborne Radioactive Effluent Quarterly Totals (curies) 
from the Supercompactor Ventilation Stack (ANSUPCV) 

QTR Co-60 Sr-90 Cs-134 Cs-137 Eu-154 Pu-238 Pu-239/240 

1st Qtr <6.32E-10 <5.59E-IO <5.59E-IO 9.84±5.39E-10 <l.82E-09 <2.26E-10 <2.06E-10 

2nd Qtr <5.29E-09 <6.llE-10 <4.40E-09 <5.32E-09 <i.SSE-08 <2.23E-09 1. 93± 1.62E-09 

3rd Qtr <2.ISE-09 <9.46E-IO <i.71E-09 <l.SOE-09 <6.40E-09 <2.63E-10 <2.28E-10 

4th Qtr <5.95E-10 <8.00E-10 <6.26E-IO <6.22E-10 <2.00E-09 <l.33E-IO <l.33E-10 

TOTALS <8.69E-09 <2.92E-09 <7.29E-09 <8.27E-09 <2.57E-08 <2.SSE-09 2.24±2.19E-09 

QTR U-232 U-233/234 U-235 U-236 U-235/236 U-238 Am-241 

!st Qtr <4.32E-10 <l.lSE-10 <1.ISE-10 <i.18E-10 <2.37E-IO <l. lSE-10 <2.13E-!O 

2nd Qtr <i.46E-09 <2.IIE-09 * * <i.60E-09 2.98±1.94E-09 <2.00E-07 

3rd Qtr <i. lSE-09 <9.86E-10 * * <l.29E-09 <1.13E-09 <3.69E-!O 

4th Qtr <l.O?E-10 <l.i lE-10 <8.66E-l l <8.66E-l l <l.73E-IO <l.l lE-10 I. 73± l.38E- l 0 

TOTALS <3.lSE-09 <3.32E-09 NIA NIA <3.30E-09 4.01±3.30E-09 <2.00E-07 

* U-235 and U-236 were not measured separately. 
NIA - Not available. 
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Table C- 2.12 

1992 Radioactivity Concentrations in Airborne Particulates (µCilmL) 
at the Fox Valley Air Sampler (AFFXVRD) 

Month Alpha Beta Sr-90 Cs-137 

January 1.07±0.96E-15 l.35±0.30E-14 

February 9.07±8.96E-16 1.82±0.30E-14 

March 1.79±1.04E-15 1.93±0.30E-l 4 

1st Qtr <.4.77E-17 <1.91E-16 

April 1.25±0.93E-15 1.28±0.27E-14 

May <8.32E-16 l .37±0.27E-14 

June 9.60±8.89E-l6 l .67±0.29E- l 4 

2ndQtr <2.99E-16 <4.20E-15 

July 1.16±1.00E-15 1.44±0.28E-14 

August <9.54E-16 1.69±0 .30E-14 

September 1.19±0.94E-15 1.68±0.29E-l4 

3rd Qtr <4.49E-16 <6.l6E-l6 

October <8.50E-16 1.63±0 .28E-14 

November <6.17E-16 1.55±0.25E-14 

December 1.25±1.03E-15 2.46±0.32E-14 

4th Qtr <8.26E-l7 <2.08E-16 

Table C- 2.13 

1992 Radioactivity Concentrations in Airborne Particulates (µCi/mL) 
at the Rock Springs Road Air Sampler (AFRSPRD) 

Month Alpha Beta Sr-90 Cs-137 1-129 

January 1.21±0.98E-15 2.10±0.32E-14 

February <9.44E-16 1.93±0.32E-14 

March I.00±0.81E-15 1.88±0. 30E-14 

1st Qtr <4.44E-17 <2.42E-16 <3.52E-l6 

April 8.76±8.39E-16 1.49±0.28E-14 

May 1.23±1.0lE-15 1.46±0.30E-14 

June 8.69±8.48E-16 1.5l±0.28E-14 

2nd Qtr <5.14E-16 <2.55E-15 3.61±2.1 lE-16 

July <9.12E-16 1.36±0.27E-14 

August 1 .06±1 .00E-15 l.68±0.29E-14 

September l.21±0.93E-15 l .91±0.30E-14 

3rd Qtr <4.42E-16 <2.76E-15 3.73±3.60E-l 6 

October <8.33E-16 2.00±0.31E-14 

November <8.05E-16 1.50±0.27E-14 

December <9.22E-l6 2.40±0.32E-14 

4th Qtr <l.26E-16 <2.09E-16 2.22±1.1 lE- l 6 
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Table C- 2.14 

1992 Radioactivity Concentrations in Airborne Particulates (µCi/mL) 
at the Route 240 Air Sampler (AFRT240) 

Month Alpha Beta Sr-90 Cs-137 

January <l.53E-15 2.07±0.47E- l 4 

February 8.61±8.61E-16 1 .87±0 .29E- I 4 

March 1.38±0.93E-15 l.77±0.29E-14 

1st Qtr <4.93E-17 <2.00E-16 

April <7.25E-16 I .25±0.26E-14 

May 9.73±8.97E-16 l.31±0.27E-14 

June 1.41±1.0JE-15 l.45±0.27E-14 

2nd Qtr <2.86E-16 <2.59E-15 

July <8.86E-16 1.20±0 .26E- I 4 

August <8.46E-16 l .84±0.30E-14 

September l.00±0.93E-15 l.79±0.30E-14 

3rd Qtr 7 .7 4±2.56E- I 6 <6.08E-16 

October 1.32±1.05E-15 l.72±0.30E-l 4 

November <7.05E-16 l .42±0.24E-14 

December <9.83E-16 2.55±0.33E-14 

4th Qtr <6.57E-17 <2.20E-16 

Table C - 2.15 

1992 Radioactivity Concentrations in Airborne Particulates (µCi/mL) 
at the Springville Air Sampler (AFSPRVL) 

Month Alpha Beta Sr-90 Cs-137 

January 8.50±7 .5 lE-16 1.84±0.26E-14 

February <6.80E-16 1.66±0.25E-14 

March 9.38±6.94E-16 1.66±0.25E-l 4 

1st Qtr <5.29E-17 <2.18E-16 

April <7.86E-16 I .22±0 .27E-14 

May 8.14±7.93E-16 1.35±0.25E-14 

June 8.67±8.26E-16 I .33±0.27E-14 

2nd Qtr <3.74E-16 <3.46E-15 

July <8.94E-16 1.1 9±0 .26E-14 

August <8.00E-16 1.63±0.29E-14 

September <7.61E-16 1.80±0.30E-l 4 

3rd Qtr 5.44±2.44E-16 <1.18E-15 

October 1.14±0.98E-15 1.62±0.28E-l 4 

November <6.50E-16 1.33±0.23E-14 

December <9.58E-16 2.38±0.33E-l 4 

4th Qtr <8.72E-17 <2.44E-16 
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Table C -2.16 

1992 Radioactivity Concentrations in Airborne Particulates (µCilmL) 
at the Thomas Corners Road Air Sampler (AFTCORD) 

Month Alpha Beta Sr-90 Cs-137 

January <6.40E-16 1.68±0.27E-l 4 

February <l.41E-15 2.86±0.49E-14 

March 1.56±0.97E-l 5 1.72±0.29E-14 

1st Qtr <5.08E-17 <1.67E-16 

April 1.06±0.87E-15 1.28±0 .26E-14 

May <8.12E-16 1.43±0.28E-14 

June 9.21±8.57E-16 1.42±0.27E-l 4 

2nd Qtr <7.78E-16 <2.38E-15 

July <7.64E-16 1.24±0.25E-14 

August <8.08E-16 2.12±0.31 E-14 

September 9.15±8.77E-16 1.78±0.30E-14 

3rd Qtr <2.31E-16 <8.66E-16 

October <8.81E-16 1.87±0 .30E-14 

November <6.92E-16 1.57±0.25E-14 

December 1.14±1.06E-15 2.80±0.36E-14 

4th Qtr <l.OOE-16 <2.16E-16 

Table C- 2.17 

1992 Radioactivity Concentrations in Airborne Particulates (µCilmL) 
at the West Valley Air Sampler (AFWEVAL) 

Month Alpha Beta Sr-90 Cs-137 

January <2.48E-15 2.33±0.74E-l 4 

February 9.04±8.30E-16 l.54±0.27E-14 

March 1.l l±0.82E-15 1.57±0.28E-14 

1st Qtr 8.44±6.0SE-17 <2.l IE-16 

April 1.03±0.86E-l 5 1.33±0.27E-14 

May 8.88±8.75E- l 6 l.37±0.27E-14 

June 8.29±8.25E-16 l.51±0.28E-14 

2nd Qtr <3.09E-16 <4.16E-15 

July <8.43E-16 l .32±0.27E-14 

August <7.55E-16 1.55±0.26E-l 4 

September <l.03E-15 1.43±0.31E-14 

3rd Qtr 3.87±2.21E-16 <l.27E-l 5 

October l.00±0.86E-15 l .61±0.26E-l 4 

November <6.80E-16 1.35±0.23E-14 

December 8.62±8.4 lE-16 2.23±0.29E-14 

4th Qtr <8.09E-17 <2.33E-16 
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Table C - 2.18 

1992 Radioactivity Concentrations in Airborne Particulates (µCilmL) 
at the Great Valley Air Sampler (AFGRV AL) 

Month Alpha Beta Sr-90 Cs-137 1-129 

January 8.52±7.41E-16 l.38±0.24E-14 

February <6.l lE-16 l.44±0.24E-14 

March l.14±0.81E-15 l.47±0.26E- l 4 

1st Qtr <5.95E-17 <l.83E-16 <3.13E-16 

April 7.57±6.77E-16 l.04±0.22E-14 

May 9.59±8.61E-16 l.28±0.26E-14 

June l.19±0.95E-15 l.64±0.29E-14 

2nd Qtr <4.56E-16 <3.25E-15 <2.04E-16 

July <8.60E-16 l .55±0.29E-14 

August <9.49E-16 1.70±0.29E-14 

September 1.27±0.98E-15 l.88±0.30E-14 

3rd Qtr <9.77E-16 <1.3 lE-15 <3.49E-16 

October <8.74E-16 1.92±0.31 E-14 

November <1.02E-15 1.55±0.32E-l 4 

December 1.12±1.0lE-15 2.05±0.31E-14 

4th Qtr <1.93E-16 <2.23E-16 <l.27E-16 

Table C - 2.19 

1992 Radioactivity Concentrations in Airborne Particulates (µCilmL) 
at the Dunkirk Air Sampler (AFDNKRK) 

Month Alpha Beta Sr-90 Cs-137 

January 1.49±1 .05E- l 5 2.24±0.33E- l 4 

February 9.79±8.91E-16 2.23±0.33E-14 

March 2.09±1.78E- l 5 2.18±0.51E-l4 

1st Qtr <9.42E-l 7 <3.85E-16 

April 1.26±0. 96E- l 5 l .49±0.29E- l 4 

May 8.62±8.31E-16 1.36±0.26E-l 4 

June 1.26±0 .96E-15 l.66±0.29E-14 

2nd Qtr 6.79±3.05E-16 <4.19E-15 

July <8.98E-16 1.49±0.28E-l 4 

August <8.26E-16 1.91±0.30E-14 

September <8.41E-16 2.02±0.31E-14 

3rd Qtr l.15±0.85E-15 <5.68E-16 

October 1.41±1.06E-15 2.06±0.32E-14 

November <8.31E-16 1.81±0.30E-14 

December <9.16E-16 2.29±0.32E-14 

4th Qtr <1.73E-16 <2.31E-16 

C 2 -12 



Table C - 2.20 

1992 Radioactivity Concentrations in Airborne Particulates (µCilmL) 
at the Dutch Hill Air Sampler (AFBOEHN) 

Month Alpha Beta Sr-90 Cs-137 

January <7.86E-16 1.85±0 .3 lE-14 

February <7.65E-16 l.71±0.30E-14 

March l .34±0.93E-15 l.67±0.29E-14 

1st Qtr <5.40E-17 <2.20E-16 

April <7.79E-16 l.32±0.27E-14 

May 1.28±0.95E-15 l .22±0 .25E-14 

June l .03±0.88E- I 5 1.58±0.29E-14 

2nd Qtr <4.27E-16 <3.63E-15 

July 1.14±1.00E-15 1.26±0.27E-14 

August <8.74E-16 l.90±0.31E-14 

September 1.03±0.97E-15 1.92±0.3 lE-14 

3rd Qtr <2.33E-16 <8.29E-16 

October l .0l±0.98E-15 l .72±0.30E-14 

November <7.36E-16 1.68±0.29E-l 4 

December <9.47E-16 2.15±0.31E-14 

4th Qtr <l.02E-16 <2.21E-16 
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Table C - 2.21 

Radioactivity in Fallout in 1992 (nCi!m2 !month) 

Dutch Hill (AFDHFOP) Fox Valley Road (AFFXFOP) 

Month Gross Gross H-3 Month Gross Gross H-3 
Alpha Beta (µCi/mL) Alpha Beta (µCi/mL) 

January 2.89£-02 2.44E-OI 2.00±l.4E-07 January 2.20£-02 2.63E-Ol <I.OOE-07 

February <3.49E-03 l.13E-01 <I.OOE-07 February 8.36E-03 1.44E-Ol <I.OOE-07 

March 5.00E-03 1.25E-01 <I.OOE-07 March l.74E-02 l.OOE-01 <l.OOE-07 

April <3.09E-02 3.34E-01 <1.00E-07 April <3.19E-02 3.66E-Ol <l.OOE-07 

May <8.30E-03 l.45E-01 <l.44E-07 May 1.29£-02 l.34E-01 2.79±1.6£-07 

June 4.08E-02 6.36E-01 <1.00E-07 June l.27E-02 l.50E-01 <l.OOE-07 

July 1.02E-01 9.14E-01 <l.OOE-07 July 1.63E-01 5.78E-01 <8.IOE-08 
August <3.27E-02 4.S0E-01 <1.00E-07 August <3.24E-02 4.llE-01 <l.OOE-07 

September <2.67E-02 2.56E-01 <l.OOE-07 September <3.85E-02 3.94E-0l <l.OOE-07 

October 5.61E-02 5.73E-Ol <I.OOE-07 October 5.34E-02 5.57E-01 <l.OOE-07 

November <4.46E-02 5.71E-Ol <I.OOE-07 November <5.18E-02 7.SSE-01 <I.OOE-07 

December <l.89E-02 4.86£-01 <l.OOE-07 December 5.36E-02 7.07E-01 <I.OOE-07 

Route 240 (AF24FOP) Thomas Comers Road (AFTCFOP) 

Month Gross Gross H-3 Month Gross Gross H-3 
Alpha Beta (µCi/mL) Alpha Beta (µCi/mL) 

January <1.38E-02 2.18E-01 4.34±1.SE-07 January NO SAMPLE 

February l.92E-02 2.llE-01 <1.00E-07 February 1.94£-02 2.65E-01 <l.OOE-07 

March <6.70E-03 l.38E-OI <I.OOE-07 March <6.39E-03 8.IOE-02 <l.OOE-07 

April <2.31E-02 3.SOE-01 <I.OOE-07 April <3.45E-02 2.29£-01 <l.OOE-07 

May <8.48E-03 2.24E-01 <I.OOE-07 May <8.70E-03 l.OOE-01 <l.OOE-07 

June <7.20E-03 3.0SE-01 <I.OOE-07 June 1.70E-02 1.7 IE-01 <l.OOE-07 

July <5.47E-02 4.28E-OI <I.OOE-07 July <6.74E-02 3.04E-01 <7.24E-08 

August <4.0SE-02 8.74E-Ol <l.OOE-07 August <3.58E-02 3.58E-01 <l.OOE-07 

September <2.87E-02 5.16E-01 <1.00E-07 September <2.SOE-02 3.99E-01 <1.00E-07 

October 3.02E-02 8.0IE-01 <l.OOE-07 October <l.77E-02 7.20E-01 <l.OOE-07 

November 5.53E-02 6.82E-01 <l.OOE-07 November 7.12E-02 7.78E-01 <l.OOE-07 

December <2.29E-02 5.72E-01 <l.OOE-07 December <3.38E-02 8.42E-01 <l.OOE-07 

Rain Gage (ANRGFOP) 

Month Gross Gross H-3 
Alpha Beta (µCi/mL) 

January 2.42E-02 2.0SE-01 <l.OOE-07 

February 8.l7E-03 l.17E-01 <l.OOE-07 

March 1.42E-02 l.05E-0I <l.OOE-07 

April <3.95E-02 l.85E-OJ <l.00E-07 
May <2.36E-02 l.58E-Ol <l.00E-07 
June 2.73E-02 3.SIE-01 <I.OOE-07 

July <4.SOE-02 2.88E-Ol <7.45E-08 

August <3.57E-02 6.95E-Ol <7.09E-08 

September <3.07E-02 4.69E-Ol <1.00E-07 

October 2.59E-02 7.16E-Ol <1.00E-07 

November <5.42E-02 7.86E-01 <l.00E-07 
December <3.35E-02 7.76E-Ol <I.00E-07 
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Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Table C- 2.22 

pH of Precipitation Collected in Fallout Pots in 1992 

Dutch Hill 

(AFDHFOP) 

3.81 

3.69 

4.66 

3.72 

5.24 

7.44 

4.41 

3.85 

3.97 

5.43 

3.89 

3.68 

Fox Valley Road Route 240 

(AFFXFOP) (AF24FOP) 

4.01 3.72 

3.86 3.52 

3.61 5.36 

4.05 3.66 

4.39 4.71 

3.94 6.08 

3.99 3.93 

4.42 6.02 

3.82 3.80 

4.49 3.77 

4.16 3.96 

4.06 3.71 

C2-15 

Thomas Corners Road 

(AFTCFOP) 

4.74 

3.84 

4.50 

3.91 

3.96 

3.74 

3.80 

4.00 

3.75 

4.05 

4.01 

3.93 

Rain Gage 

(ANRGFOP) 

3.94 

3.64 

4.32 

4.08 

9.67 

6.73 

4.79 

3.86 

3.76 

3.92 

3.88 

3.97 



Appendix C - 3 

Summary of Biological Data 

Milk and Meat Samples are Collected from local Bovine Herds 



Table C- 3.1 

1992 Radioactivity Concentrations in Milk (µCi!mL) 

Location Date H-3 Sr-90 1-129 Cs-134 Cs-137 K-40 

BFMCOBO 1st Qtr <7.43E-08 2.50±0.30E-09 <3.51E-I0 <2.0lE-09 <2.30E-09 9.08±0.91E-07 

(WNWFARM) 

BFMCOBO 2ndQtr <9.37E-08 1. 60±0. 1 0E-08 <2.63E-10 <2.41E-09 <2.30E-09 1.05±0. I IE-06 

(WNWFARM) 

BFMCOBO 3rd Qtr 1.40±0.70E-07 1.50±0.20E-09 <3.S0E-10 <2.60E-09 <2.39E-09 8.73±0.87E-07 

(WNW FARM) 

BFMCOBO 4th Qtr 1.60±0.S0E-07 2.20±0.30E-09 4.10±3.40E-10 <2.33E-09 <2.25E-09 l.l 7±0.12E-06 

(WNW FARM) 

BFMCTLN 1st Qtr <7.90E-08 l.70±0.20E-09 <3.00E-10 <2.07E-09 <2.l0E-09 1.04±0.I0E-06 

(CONTROL) 

BFMCTLN 2nd Qtr <9.S0E-08 2.20±0.40E-09 <2.50E-l0 <2.40E-09 <2.72E-09 1.51±0.1 SE-06 

(CONTROL) 

BFMCTLN 3rd Qtr 7.60±7.IOE-07 9.20±1.S0E-10 <2.68E-l0 <3.02E-09 <2.S0E-09 1.12±0. I lE-06 

(CONTROL) 

BFMCTLN 4th Qtr l. l0±0.80E-07 1.10±0.90E-09 3.70±2.90E-I 0 <3.lOE-09 3.20±3.00E-09 1.51±0.ISE-06 

(CONTROL) 

BFMCTLS 1st Qtr <7.90E-08 9.50±2.00E-10 <3.80E-l0 <2.30E-09 <2.20E-09 7.03±0.70E-07 

(CONTROL) 

BFMCTLS 2nd Qtr <9.S0E-08 9.90±0.60E-09 <3.93E-l0 <2.55E-09 <2.56E-09 l.43±0.14E-06 

(CONTROL) 

BFMCTLS 3rd Qtr 1.60±0.S0E-07 8.20± l.S0E-10 6.50±3 .20E- I 0 <2.S0E-09 2.80±2.S0E-09 1.01±0. l0E-06 

(CONTROL) 

BFMCTLS 4th Qtr 8.60±7.40E-08 2.30±0.30E-09 <3.S0E-10 <2.30E-09 <2.I0E-09 1.39±0. l 4E-06 

(CONTROL) 

BFMREED 1st Qtr <7.S0E-08 9.80±2.S0E-10 <3.00E-10 <2.64E-09 2. 90±2. 7 0E-09 1.03±0.1 0E-06 

(NNWFARM) 

BFMREED 2nd Qtr <9.60E-08 8.80±0.S0E-09 <2.67E-IO <2.59E-09 <2.70E-09 l.40±0.14E-06 

(NNWFARM) 

BFMREED 3rd Qtr 8.30±7.21E-08 l .30±0.20E-09 4.40±3.00E-10 <2.67E-09 <2.70E-09 l.21±0.12E-06 

(NNWFARM) 

BFMREED 4th Qtr <7.40E-08 2.40±0.30E-09 <2.90E-10 <2.60E-09 <2.S0E-09 l.37±0.14E-06 

(NNWFARM) 

BFMHAUR Annual 1.08±0.0SE-06 2.06±0.44E-09 <6.S0E-10 <3.26E-09 <3.69E-09 1.57±0.176-06 

(SE FARM) 

BFMWIDR Annual 5.44±0.86E-07 1.62±0.426-09 <6.996-10 <3.77E-09 <4.45E-09 3.63±0.23E-06 

(SSW FARM) 
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Table C - 3.2 

1992 Radioactivity Concentrations in Meat (µCi!g Dry) 

Location 

DEER FLESH BACKGROUND 

(BFDCTRL #1) 

DEER FLESH BACKGROUND 

(BFDCTRL #2) 

DEER FLESH BACKGROUND 

(BFDCTRL #3) 

DEER FLESH NEAR-SITE 

(BFDNEAR #1) 

DEER FLESH NEAR-SITE 

(BFDNEAR #2) 

DEER FLESH NEAR-SITE 

(BFDNEAR #3) 

BEEF FLESH BACKGROUND 

(BFBCTRL) 06/92 

BEEF FLESH BACKGROUND 

(BFBCTRL) 10/92 

BEEF FLESH NEAR-SITE 

(BFBNEAR) 07/92 

BEEF FLESH NEAR-SITE 

(BFBNEAR) 12/92 

Moisture% 

70.9 

72.2 

54.7 

74.4 

74.3 

73.5 

68.5 

71.2 

70.2 

59.5 

H-3 
(µCi/mL) 

<1.90E-07 

2.60±2.1 0E-07 

<2.00E-07 

1. 83± I. 02E-07 

5.36±0.91E-07 

6.26±0.90E-07 

Sr-90 
(µCi/g) 

<1.80E-09 

<3.26E-09 

<2.80E-09 

<5.39E-09 

<9.30E-09 

<2.0IE-08 

Cs-134 

(µCi/g) 

<1.96E-08 

<l.60E-08 

<I .20E-08 

<3.94E-08 

<5.35E-08 

<2.82E-08 

<1.07E-07 <2.62E-08 <3.96E-08 

Cs-137 
(µCi/g) 

<2.JOE-08 

<1.45E-08 

2.76±0.28E-07 

I .99±0.45E-07 

I .32±0.43E-07 

I .30±0.34E-07 

<4.13E-08 

K-40 
(µCi/g) 

1.05±0.1 JE-05 

9 .43±0.94E-06 

9.81±0.98E-06 

1.66±0.14E-05 

1.81±0.38E-05 

3.08±0.07E-05 

l.14±1.05E-06 

1.10±1.00E-07 <3.30E-09 <9.70E-09 1.20±0.90E-08 9.11±0.91E-06 

<9.94E-08 <8.83E-09 <2.67E-08 <2.82E-08 1.98±0.81E-06 

4.50±2.00E-07 <l.27E-09 <l.0lE-08 2.20±1.l0E-08 1.02±0.I0E-05 
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Table C- 3.3 

1992 Radioactivity Concentrations in Food Crops (µCi/g Dry) 

Location Moisture% H-3 Sr-90 K-40 Co-60 Cs-137 
(µCi/mL) (µCi/g) (µCi/g) (µCi/g) (µCi/g) 

BEANS 
BACKGROUND 

(BFVCTRL) 91.3 1.48±0.99E-07 4.23±0.52E-08 4.50±0.13E-04 <6.67E-07 <6.15E-07 

BEANS 
NEAR-SITE 
(BFVNEAR) 89.4 <1.08E-07 1. 73±0. l 2E-07 7.38±2.22E-05 <3.74E-07 <3.67E-07 

APPLES 
BACKGROUND 

(BFVCTRL) 86.6 <1.l lE-07 l.95±0.30E-08 3.75±1.29E-05 <2.23E-07 <2.0IE-07 

APPLES 

NEAR-SITE 
(BFVNEAR) 83.9 <l.18E-07 2.21±0.20E-08 2.72±0.08E-04 <4.07E-07 <3.99E-07 

SWEETCORN 

BACKGROUND 

(BFVCTRL) 78.7 2.22± 1.04-E-07 <3.12E-09 I .42±0.09E-04 <2.00E-07 <1.88E-07 

SWEETCORN 

NEAR-SITE 
(BFVNEAR) 82.2 3.18±1.04E-07 l.87±0.72E-08 2.93±1.24E-05 <1.89E-07 <l.86E-07 

FIELD CORN 

BACKGROUND 
(BFVNRQC) 53.9 <l.05E-07 <3.07E-09 8.71±3.94E-06 <6.05E-08 <5.83E-08 

FIELD CORN 

NEAR-SITE 
(BFVCTQC) 57.5 <l.l0E-07 <3.04E-09 5.l l±l.48E-06 <4.75E-08 <4.28E-08 

HAY 
BACKGROUND 
(BFHCTLS) 6.5 NIA 4.56±0.32E-08 2.58±0.72E-05 <2.77E-07 <2.22E-07 

HAY 
NEAR-SITE 
(BFHNEAR) 11.9 NIA 9.72±0.32E-08 4.52±1.70E-05 <2.94E-07 <2.83E-07 

NIA - Not available. 
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Table C- 3.4 

1992 Radioactivity Concentrations in Fish Flesh from 
Cattaraugus Creek 

Median 

Geometric Deviation (Avg) 

Maximum 

Minimum 

Moisture (Average % ) 

Median 

Geometric Deviation (Avg) 

Maximum 

Minimum 

Moisture (Average % ) 

Cattaraugus Creek (BFFCATC) above Springville Dam 

1st Half 2nd Half 
(µCi/g dry) (µCi/g dry) 

Sr-90 Cs-134 Cs-137 Sr-90 

9.8E-08 -4.0E-09 4.6E-08 -8.4E-08 

Not appropriate 

2.0E-06 2.2E-07 5.8E-07 l.lE-07 

-l.6E-08 -L0E-07 -9.SE-08 -4.SE-07 

75.5 78.2 

Cattaraugus Creek (BFFCTRL) Background 

1st Half 
(µCi/gdry) 

Sr-90 Cs-134 Cs-137 Sr-90 

2.2E-07 2.4E-08 2.4E-09 -7.3E-08 

Not appropriate 

2.3E-06 2.2E-07 1.4E-07 l. lE-07 

3.lE-09 -7.7E-08 -7.0E-08 -6.0E-07 

76.2 79.3 

Cs-134 

<8.5E-07 

Not appropriate 

<L5E-06 

<5.7E-07 

2nd Half 
(µCi/g dry) 

Cs-137 

<9.3E-07 

<l.7E-06 

<6.0E-07 

Cs-134 Cs-137 

<8.3E-07 <8.9E-07 

Not appropriate 

<1.4E-06 <l.6E-06 

<4.SE-07 <5.0E-07 

Cattaraugus Creek (BFFCATD) below the Springville Dam (Annual) * 

(µCi/g wet) 

Sr-90 Cs-134 Cs-137 

Median -4.2E-08 <4.9E-07 <5.SE-07 

Geometric Deviation (Avg) Not appropriate 

Maximum 2.0E-07 <2.6E-06 <2.9E-06 

Minimum -3.4E-06 <I.0E-07 <l.0E-07 

Moisture (Average % ) 76.0 

* Sample not collected for the first half of 1992. 
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Appendix C - 4 

Summary of Direct Radiation Monitoring Data 

Exchanging an Environmental TLD Package 



Table C- 4.1 
Summary of 1992 Quarterly Averages of TLD Measurements 

(Roentgen ± 3 SD/Quarter) 

Location Location 
Number* 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter Average 

.021 ± .008 .017 ± .003 .023 ± .005 .020 ± .003 .020 ± .004 
2 .021 ± .006 .017 ± .003 .021 ± .003 .020 ± .001 .020 ± .003 
3 .021 ± .006 .016 ± .001 .019 ± .002 .020 ± .001 .019 ± .003 
4 .020 ± .001 .016 ± .001 .020 ± .003 .020 ± .003 .019 ± .002 
5 .022 ± .006 .016 ± .001 .021 ± .002 .020 ± .005 .020 ± .003 
6 .020 ± .008 .015 ± .005 .020 ± .002 .019 ± .002 .019 ± .004 
7 .017 ± .001 .016 ± .003 .018 ± .002 .019 ± .005 .018 ± .003 
8 .021 ± .003 .016 ± .003 .020 ± .002 .019 ± .002 .019 ± .002 
9 .019 ± .006 .016 ± .002 .019 ± .003 .019 ± .003 .018 ± .003 
10 .018 ± .005 .016 ± .002 .021 ± .002 .020 ± .002 .019 ± .003 
11 .022 ± .004 .018 ± .005 .022 ± .003 .022 ± .005 .021 ± .004 
12 .021 ± .008 .016 ± .003 .020 ± .003 .020 ± .004 .019 ± .004 
13 .022 ± .006 .018 ± .001 .022 ± .002 .021 ± .004 .021 ± .003 
14 .022 ± .006 .018 ± .003 .022 ± .002 .022 ± .002 .021 ± .003 
15 .019 ± .007 .016 ± .001 .020 ± .001 .019 ± .003 .018 ± .003 
16 .021 ± .004 .018 ± .004 .021 ± .003 .020 ± .004 .020 ± .003 
17 .023 ± .007 .019 ± .003 .021 ± .003 .020 ± .001 .020 ± .004 

18** .044 ± .006 .040 ± .004 .042 ± .003 .046 ± .007 .043 ± .005 
19** .025 ± .013 .022 ± .006 .025 ± .006 .024 ± .003 .024 ± .007 
20 .021 ± .003 .017 ± .002 .021 ± .003 .019 ± .002 .019 ± .003 
21 .024 ± .014 .017 ± .001 .021 ± .004 .020 ± .001 .021 ± .005 
22 .022 ± .004 .017 ± .003 .020 ± .004 .019 ± .001 .019 ± .003 
23 .021 ± .003 .015 ± .002 .020 ± .002 .020 ± .002 .019 ± .002 

24** 1.290 ± .134 1.125 ± .174 1.082 ± .189 1.079 ± .088 1.144 ± .146 
25 .034 ± .004 .032 ± .012 .032 ± .002 .031 ± .002 .032 ± .005 
26 .030 ± .005 .028 ± .002 .031 ± .001 .028 ± .005 .029 ± .003 
27 .025 ± .009 .019 ± .002 .022 ± .002 .022 ± .004 .022 ± .004 
28 .027 ± .016 .021 ± .003 .024 ± .003 .022 ± .002 .023 ± .006 
29 .027 ± .007 .020 ± .003 .025 ± .004 .024 ± .003 .024 ± .004 
30 .031 ± .006 .025 ± .006 .029 ± .002 .028 ± .002 .028 ± .004 
31 .022 ± .005 .019 ± .002 .021 ± .003 .021 ± .004 .021 ± .004 
32 .034 ± .021 .029 ± .003 .031 ± .003 .032 ± .002 .031 ± .007 
33 .040 ± .010 .034 ± .004 .037 ± .008 .042 ± .003 .038 ± .006 
34 .060 ± .006 .056 ± .007 .054 ± .007 .067 ± .007 .059 ± .007 
35 .086 ± .010 .079 ± .003 .068 ± .007 .087 ± .011 .080 ± .008 
36 .075 ± .010 .070 ± .011 .067 ± .006 .076 ± .006 .072 ± .008 
37 .023 ± .006 .016 ± .002 .019 ± .002 .019 ± .001 .019 ± .002 

38** .047 ± .011 .040 ± .007 .043 ± .005 .040 ± .005 .042 ± .007 
39** .087 ± .024 .073 ± .009 .078 ± .014 .073 ± .010 .078 ± .014 
40** .217 ± .039 .190 ± .018 .202 ± .018 .162 ± .020 .193 ± .024 

41 .022 ± .004 .016 ± .003 .018 ± .001 .019 ± .003 .019 ± .003 

Quarterly 
Average** .028 ± .007 .023 ± .003 .026 ± .. 003 .027 ± .003 .026 ± .004 

* Locations shown on Figures A-7 and A-8. 
** TLDs 18, 19, 24, 38, 39, and 40 are not included in the quarterly averages. 
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Table C- 5.1 
West Valley Demonstration Project State Pollutant Discharge 

Elimination System (SPDES) Sampling Program 
(effective September 1990) 

Outfall 

001 (Process and Storm 
Wastewater) 

007 (Sanitary and 
Utility Wastewater) 

008 (French Drain 
Wastewater) 

Parameter 

Flow 
Aluminum, total 
Ammonia (NH3) 

Arsenic, dissolved 
BOD-5 

Iron, total 
Zinc, total recoverable 

Suspended solids 
Cyanide amenable to chlorination 

Settleable solids 
pH (range) 

Oil and grease 
Sulfate 
Nitrate 
Nitrite 

Chromium (hexavalent), total rec. 
Cadmium, total recoverable 

Copper, total recoverable 
Lead, total recoverable 

Nickel, total 
Dichlorodifluoromethane 
Trichlorofl uoromethane 
3,3-dichlorobenzidine 

Tributyl phosphate 
Vanadium 

Chromium, total 
Selenium, total 

Barium 
Antimony 

Chloroform 
Bis (2-ethylhexyl) phthalate 

4-dodecene 

Flow 
Ammonia 

BOD-5 
Iron, total 

Suspended solids 
Settleable solids 

pH (range) 
Chloroform 

Flow 
BOD-5 

Iron, total 
pH (range) 
Silver, total 
Zinc, total 

Limit 

Monitor 
14.0 mg/L 

* 
0.15 mg/L 

** 
** 

0.48 mg/L 
45.0 mg/L 

0.022 mg/L 
0.3 mLJL 
6.0 9.0 

15.0 mg/L 
Monitor 
Monitor 
Monitor 
Monitor 

0.007 mg/L 
0.03 mg/L 
0.15 mg/L 
2.7 mg/L 

0.01 mg/L 
0.01 mg/L 
0.01 mg/L 
32 mg/L 

0.19 mg/L 
0.050mg/L 
0.040mg/L 

0.5 mg/L 
l.0mg/L 
0.3 mg/L 
1.6 mg/L 
0.6mgL 

Monitor 
* 

** 
** 

45.0 mg/L 
0.3 mLJL 
6.0- 9.0 

0.020mg/L 

Monitor 
** 
** 

6.0- 9.0 
0.008 mg/L 
0.100 mg/L 

* Reported as flow-weighted average of outfalls 001 and 007. Limit is 2.1 mg/L. 

Sample Frequency 

2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 
2 per discharge 

annual 
annual 
annual 
annual 
annual 

semi-annual 
semi-annual 

3 per month 
3 per month 
3 per month 
3 per month 
2 per month 

weekly 
weekly 
annual 

3 per month 
3 per month 
3 per month 

weekly 
annual 
annual 

** Reported as flow-weighted average of outfalls 001, 007, and 008. Limits are 5.0 mg/Lfor BOD-5 and 
0.31 mg/Lfor FE. Iron data are net limits reported after background concentrations are subtracted. 
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Date 

June 17, 1992 

Table C - 5.2 

West Valley Demonstration Project 
1992 SPDES Noncompliance Episodes 

Outfall Parameters Limit Value 

007 Settleable Solids 0.3 ml/L 20 ml/L 

Comments 

Draining of clarifier 
sump to outfall 

December 9, 1992 Sum of the outfalls 
001, 007, and 008 

Fe 0.31 mg/L 0.37 mg/L High iron values at 
outfall 001 
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WNSPOOS DRAINS SUBSURFACE 
GRAPHIC SCALE WATER FROM LLWT AREA (FRENCH DRAIN) 

Figure C-5.1. SPDES Monitoring Points. 
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Figure C - 5.5 
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Figure C - 5. 11 
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Figure C- 5.14 
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Figure C - 5. 17 
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Figure C - 5.20 
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Figure C - 5.35 
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Summary of Meteorological Data 

On-Site Meteorological Tower and Rain Gage 
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Table C- 6.1 

1992 Site Rainfall Collection Data 

Week Weekly Cumulative Week Weekly Cumulative 

Ending: (inches) (inches) Ending: (inches) (inches) 

JAN07 0.15 0.15 JUL07 1.28 20.51 

JAN 14 0.94 1.09 JUL14 2.27 22.78 

JAN21 0.44 1.53 JUL21 2.14 24.92 

JAN28 0.50 2.03 JUL28 1.00 25.92 

FEB04 0.07 2.10 AUG04 2.10 28.02 

FEB 11 0.24 2.34 AUGll 0.57 28.59 

FEB 18 0.47 2.81 AUGJ8 1.12 29.71 

FEB25 0.32 3.13 AUG25 0.52 30.23 

MAR03 0.41 3.54 SEP OJ 2.29 32.52 

MAR JO 0.54 4.08 SEP08 0.89 33.41 

MAR17 0.28 4.36 SEP 15 0.55 33.96 

MAR24 0.36 4.72 SEP22 3.16 37.12 

MAR31 0.44 5.16 SEP29 0.18 37.30 

APR07 0.42 5.58 OCT06 0.00 37.30 

APR 14 0.51 6.09 OCTJ3 0.84 38.14 

APR 21 1.73 7.82 OCT20 0.89 39.03 

APR 28 2.26 10.08 OCT27 0.87 39.90 

MAY05 1.20 11.28 NOV03 0.70 40.60 

MAY 12 0.21 11.49 NOV JO 0.69 41.29 

MAY 19 1.01 12.50 NOV 17 2.09 43.38 

MAY26 0.93 13.43 NOV24 0.95 44.33 

JUN02 1.02 14.45 DEC OJ 0.16 44.49 

JUN09 3.26 17.71 DECOS 0.58 45.07 

JUN 16 0.00 17.71 DEC15 0.77 45.84 

JUN23 1.35 19.06 DEC22 0.57 46.41 

JUN30 0.17 19.23 DEC29 0.16 46.57 

DEC 30and 31 1.76 48.33 
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AppendixD 

Summary of Quality Assurance Crosscheck Analyses 



Table D-1 

Comparison of Radiological Concentrations in Crosscheck Samples 
between the West Valley Demonstration Project and the 

Environmental Measurements Laboratory (EML) 
Quality Assessment Program 36 

Isotope Matrix Actual Reported Ratio Accept? Analyzed by 

Be-7 Air 2.86E+0l 2.96E+Ol 1.03 Yes TI 
Mn-54 Air 5.97E+00 6.IOE+00 1.02 Yes TI 
Co-57 Air 7.93E+00 6.99E+00 0.88 Yes TI 
Co-60 Air 5.81E+00 5.81E+00 1.00 Yes TI 
Sr-90 Air 2.07E-0l 3.63E-0l 1.75 No TI 
Cs-134 Air 4.44E+00 4.1 IE+00 0.93 Yes TI 
Cs-137 Air 5.76E+00 6.07E+00 1.05 Yes TI 
Ce-144 Air 6.39E+0l 6.48E+0l 1.01 Yes TI 
Pu-238 Air 2.70E-01 2.52E-0l 0.93 Yes TI 
Pu-239 Air 2.85E-Ol 2.81E-0l 0.99 Yes TI 
Am-241 Air 3.34E-0l 5.55E-0l 1.66 No TI 
U (Bqlfilter) Air 2.00E-01 8.81E-0l 4.40 No TI 
K-40 Soil 7.19E+02 7.99E+02 1.11 Yes TI 
Sr-90 Soil 4.50E+00 8.88E+00 1.97 No TI 
Cs-137 Soil 5.23E+00 6.81E+00 1.30 Pass TI 
Pu-238 Soil 5.00E-02 7.03E-02 1.41 Pass TI 
Pu-239 Soil 2.55E+0l l .41E+0l 0.55 Pass TI 
Am-241 Soil 7.00E-02 9.99E-02 1.43 Pass TI 
U(Bqlkg) Soil 5.93E+0l 5.18E+0l 1.04 Yes TI 
K-40 Veg 2.94E+02 4.40E+02 1.50 Pass TI 
Sr-90 Veg 3.76E+02 3.70E+02 0.98 Yes TI 
Cs-137 Veg 2.46E+0l 3.57E+0l 1.45 Pass TI 
Am-241 Veg 2.l0E-01 4.07E-01 1.94 No TI 
H-3 Water 2.27E+02 2.26E+02 0.99 Yes EL 
Mn-54 Water 5.66E+0l 5.88E+0l 1.04 Yes TI 
Fe-55 Water l.33E+02 2.22E+02 1.67 No TI 
Co-60 Water 9.40E+0l 9.69E+0l 1.03 Yes TI 
Sr-90 Water 2.13E+00 5.18E+00 2.43 No TI 
Cs-134 Water 7.18E+0l 7.36E+0l 1.03 Yes TI 
Cs-137 Water 8.46E+0l 9.IOE+0l 1.08 Yes TI 
Ce-144 Water l.89E+02 l.88E+02 0.99 Yes TI 
Pu-238 Water 4.S0E-01 4.44E-0l 0.99 Yes TI 
Pu-239 Water 5.80E-0l 5.18E-01 0.89 Yes TI 
Am-241 Water 5.l0E-01 l.89E-01 0.37 No TI 
U (µg/mL) Water 3.30E-02 3.00E-02 0.91 Yes TI 

Units for air filters: Bqlfilter; soil and vegetation: Bqlkg; water: Bq/L. 

Uranium units as listed in the table. Samples analyzed by the Environmental Laboratory (EL) or Teledyne Isotopes (Tl). 

Acceptance limits of reported to actual ratio: Yes indicates a result within warning limits of 0.8 to 1.2; 
Pass indicates a result within control limits of 0.5 to I .5 but outside warning limits; No indicates a result outside 
control limits. 
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TableD-2 

Comparison of Radiological Concentrations in Crosscheck Samples 
between the West Valley Demonstration Project and the Environmental 

Measurements Laboratory (EML) Quality Assessment Program 37 

Isotope Matrix Actual Reported Ratio Accept? Analyzed by 

Be-7 Air 3.08E+02 4.38E+02 1.42 Pass CEP 

Co-60 Air 3.06E+OO 2.0IE+00 0.66 Pass CEP 

Sr-90 Air l .37E-Ol 2.72E-0l 1.99 No CEP 

Cs-134 Air 3.72E+OO 3.92E+00 1.05 Yes CEP 

Cs-137 Air 5.82E+OO 7.14E+00 1.23 Pass CEP 

Pu-238 Air 4.20E-02 7.03E-02 1.67 No CEP 

Pu-239 Air 4.S0E-02 8.07E-02 1.79 No CEP 

Am-241 Air 3.20E-02 3.02E-01 9.44 No CEP 

U (µg/filter) Air l.28E+OO l.07E+00 0.84 Yes CEP 

K-40 Soil 3.84E+02 6.07E+02 1.58 No CEP 

Sr-90 Soil 9.57E+OO 1.63E+0l 1.70 No CEP 

Cs-137 Soil 2.85E+02 3.74E+02 1.31 Pass CEP 

Pu-238 Soil 2.19E+0J 2.37E+0l 1.08 Yes CEP 

Pu-239 Soil 7.76E+OO 8.14E+00 1.05 Yes CEP 

Am-241 Soil 1.83E+OO 2.l8E+00 1.19 Yes CEP 

u (µgig) Soil 2.32E+OO 3.99E-0l 0.17 No CEP 

K-40 Veg l.01E+03 l.l 1E+03 1.10 Yes CEP 

Sr-90 Veg 4.89E+02 3.40E+02 0.70 Pass CEP 

Cs-137 Veg 2.92E+0l 3.22E+0l 1.10 Yes CEP 

H-3 Water l.18E+02 1.23E+02 1.04 Yes EL 

Co-60 Water 2.78E+Ol 3.04E+0l 1.09 Yes EL 

Sr-90 Water 2.29E+OO 5.03E-0l 0.23 No CEP 

Cs-134 Water 4.41E+Ol 4.82E+Ol 1.09 Yes EL 

Cs-137 Water 2.90E+0l 3.35E+0J 1.16 Yes EL 

Pu-238 Water l.97E+OO l.21E+00 0.61 Pass CEP 

Pu-239 Water 2.39E-0l 3.00E-01 1.26 Pass CEP 

Am-241 Water 2.0SE-01 6.25E-0l 3.05 No CEP 

U (Bq/L) Water 2.30E-0l 7.73E-02 0.34 No CEP 

Units for air filters: Bq/filter; soil and vegetation: Bq/kg; water: Bq/L. 

Uranium units as listed in the table. Samples analyzed by the Environmental Laboratory ( EL) or Controls for 
Environmental Pollution (CEP). 

Acceptance limits of reported to actual ratio: Yes indicates a result within warning limits of 0.8 to 1 .2; 
Pass indicates a result within control limits of 0.5 to 1 .5 but outside warning limits; No indicates a result outside 
control limits. 

D-4 



TableD-3 

Comparison of Radiological Concentrations in Crosscheck Samples 
between the West Valley Demonstration Project and the U.S. Environmental 
Protection Agency's Environmental Monitoring Systems Laboratory (EMSL) 

Sample Analyte Matrix Actual Reported Accept? Analyzed by 

PE-A Alpha Water 40.0 34.3 Yes TI 
(April 1992) Ra-226 Water 14.9 15.3 Yes TI 

Ra-228 Water 14.0 15.0 Yes TI 
U(Nat) Water 4.0 3.9 Yes TI 

PE-B Beta Water 140.0 97.7 No TI 
(April 1992) Sr-89 Water 15.0 15.7 Yes TI 

Sr-90 Water 17.0 13.0 Yes TI 
Co-60 Water 56.0 57.0 Yes TI 
Cs-134 Water 24.0 23.3 Yes TI 
Cs-137 Water 22.0 25.0 Yes TI 

PE-A Alpha Water 29.0 25.0 Yes EL 
(Oct 1992) Ra-226 Water 7.4 6.07 Pass CEP 

Ra-228 Water 10.0 11.9 Yes CEP 
U(Nat) Water 10.2 4.93 No CEP 

PE-B Beta Water 53.0 49.0 Yes EL 
(Oct 1992) Sr-89 Water 8.0 11.0 Yes CEP 

Sr-90 Water 10.0 10.7 Yes CEP 
Co-60 Water 15.0 14.3 Yes EL 
Cs-134 Water 5.0 5.7 Yes EL 
Cs-137 Water 8.0 8.0 Yes EL 

GAM Co-60 Water 40.0 45.0 Yes EL 
(Feb 1992) Zn-65 Water 148.0 148.3 Yes TI 

Ru-106 Water 203.0 192.0 Yes TI 
Cs-134 Water 31.0 33.0 Yes EL 
Cs-137 Water 49.0 50.3 Yes EL 
Ba-133 Water 76.0 79.0 Yes TI 

GAM Co-60 Water 20.0 22.0 Yes EL 
(June 1992) Zn-65 Water 99.0 107.3 Yes EL 

Ru-106 Water 141.0 134.3 Yes EL 
Cs-134 Water 15.0 12.3 Yes EL 
Cs-137 Water 15.0 17.3 Yes EL 
Ba-133 Water 98.0 96.7 Yes EL 

TRW H-3 Water 7904.0 83.7 No EL 
(Feb 1992) 

TRW H-3 Water 2125.0 2158.0 Yes EL 
(June 1992) 

continued on next page 
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Table D - 3 (concluded) 

Comparison of Radiological Concentrations in Crosscheck Samples 
between the West Valley Demonstration Project and the U.S. Environmental 
Protection Agency's Environmental Monitoring Systems Laboratory (EMSL) 

Sample Analyte Matrix Actual Reported Accept? Analyzed by 

AF Alpha Filter 7.0 8.7 Yes EL 
(March 1992) Beta Filter 41.0 43.3 Yes EL 

Sr-90 Filter 15.0 12.7 Yes TI 
Cs-137 Filter 10.0 10.0 Yes TI 

AF Alpha Filter 30.0 32.3 Yes EL 
(Aug1992) Beta Filter 69.0 81.0 Pass EL 

Sr-90 Filter 25.0 19.7 Yes CEP 
Cs-137 Filter 18.0 27.0 No CEP 

Milk Sr-89 Milk 38.0 29.3 Pass TI 
(April 1992) Sr-90 Milk 29.0 27.7 Yes TI 

1-131 Milk 78.0 72.7 Yes TI 
Cs-137 Milk 39.0 43.3 Yes TI 
Total K Milk 1710.0 1720.0 Yes TI 

Milk Sr-90 Milk 15.0 27.7 No TI 
(Sept 1992) Cs-137 Milk 15.0 21.3 Pass TI 

Total K Milk 1750.0 1590.0 No TI 

ABW Alpha Water 15.0 8.3 Pass EL 
(May 1992) Beta Water 44.0 45.0 Yes EL 

ABW Alpha Water 45.0 19.7 No EL 
(Sept 1992) Beta Water 50.0 47.0 Yes EL 

PUW Pu-239 Water 9.0 7.8 Pass CEP 
(Aug 1992) 

Units for water and milk = pCi/L; for air filters = pCilfilter. 

Samples analyzed by the Environmental Laboratory (EL), Teledyne Isotopes (Tl), or Controls for Environmental 
Pollution (CEP) as indicated. 

Explanation of codes: PE-A= Performance Evaluation (Alpha); PE-B = Performance Evaluation (Beta); 
GAM = Gamma in water; TRW= Tritium in water; AF= Air filter; MILK= Milk sample; ABW = Alpha and 
beta in water; PUW = Plutonium in water. 

Acceptance limits as defined for individual analytes and matrices by EMSL differ from crosscheck to crosscheck. 
Yes indicates a result within warning limits; Pass indicates a result within control limits but outside warning limits; 
No indicates a result outside control limits. 
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TableD-4 

Comparison of Water Quality Parameters in Crosscheck Samples 
between the West Valley Demonstration Project and the U.S. Environmental 

Protection Agency 1992 Discharge Monitoring Report Quality Assurance 
Program #11 for the National Pollutant Discharge Elimination System 

Analyte Units Actual Reported Accept? Analyzed by 
(EPA) (WVNS) 

Aluminum µg/L 2100 2080 Yes E&E 

Arsenic µg/L 100 96.2 Yes E&E 

Beryllium µg/L 100 83.2 Yes E&E 

Cadmium µg/L 250 262 Yes E&E 

Chromium µg/L 800 789 Yes E&E 

Cobalt µg/L 110 97.4 Check E&E 

Copper µg/L 790 771 Yes E&E 

Iron µg/L 1500 1480 Yes E&E 

Lead µg/L 550 509 Yes E&E 

Manganese µg/L 810 816 Yes E&E 

Mercury µg/L 5.3 4.6 Yes E&E 

Nitrate µg/L 740 773 Yes E&E 

Selenium µg/L 14.0 13.7 Yes E&E 

Vanadium µg/L 10000 10000 Yes E&E 

Zinc µg/L 360 344 Yes E&E 

pH 9.40 9.42 Yes EL 

Total Suspended Solids mg/L 25.0 25.4 Yes EL 

Oil and Grease mg/L 19.0 17.4 Yes E&E 

Ammonia-N mg/L 2.50 2.62 Yes EL 

Nitrate-N mg/L 15.0 15.1 Yes E&E 

Kjeldahl-N mg/L 34.0 33.4 Yes E&E 

TotalK mg/L 0.94 1.06 Yes E&E 

Total Organic Carbon mg/L 22.2 21.6 Yes EL 

BOD-5 mg/L 36.0 37.9 Yes EL 

Cyanide mg/L 0.610 0.602 Yes E&E 

Phenolics mg/L 0.207 0.386 No E&E 

Total Residual Chlorine mg/L 0.440 0.200 No E&E 

Analyses were conducted by Ecology & Environment (E&E) or the Environmental wboratory (EL) as indicated in 
the table. 

Yes indicates a result within warning limits; Check indicates a result within control limits but outside warning lim
its; No indicates a result outside control limits. All Check or No results were analyses conducted by E&E. 
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TableD- 5 

Comparison of Water Quality Parameters in Crosscheck Samples 
between the West Valley Demonstration Project 

and the New York State Department of Health (NYSDOH) in 1992 

Analyte Units 

BOD-5 mg/L 

Total Suspended mg/L 

Solids 

pH 

NH3-N mg/L 

Total Organic mg/L 

Carbon 

Actual 
(NYSDOH) 

38.7 

87.6 

49.2 

81.3 

38.4 

55.4 

23.8 

72.9 

4.00 

6.50 

8.95 

3.01 

2.17 

4.29 

2.96 

3.63 

24.3 

54.4 

30.2 

49.7 

Samples analyzed by the Environmental Laboratory ( EL). 

Reported 
(WVNS) 

46.8 

106.0 

46.7 

75.1 

37.4 

55.1 

23.7 

74.9 

3.96 

6.46 

8.93 

2.96 

2.31 

4.62 

3.01 

3.71 

23.6 

54.0 

29.5 

49.3 

Accept? 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Analyzed 
By 

EL 
EL 
EL 
EL 
EL 
EL 
EL 
EL 
EL 
EL 
EL 
EL 
EL 
EL 
EL 
EL 
EL 
EL 
EL 
EL 

Acceptable range determined by NYSDOH. Yes indicates a result within warning limits; Pass indicates a result 
within control limits but outside warning limits; No indicates a result outside control limits. The.first two results for 
each analyte were part of the January crosscheck; the second two results were part of the July crosscheck. 
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TableD- 6 

Comparison of the West Valley Demonstration Project's 
Thermoluminescent Dosimeters (TLDs) to the Co-located Nuclear Regulatory 

Commission (NRC) TLDs in 1992 

4th Quarter 1991 

NRCTLD# WVDPTLD# NRC mR/90days WVDP mR/Qtr WVDP/NRC Ratio Accept? 
2 22 15.4 21.3 1.38 Pass 
3 5 NIA 23.9 NIA NIA 
4 7 16.8 21.1 1.26 Pass 
5 9 20.4 21.0 1.03 Yes 
7 14 16.6 24.2 1.46 Pass 
8 15 17.0 22.1 1.30 Pass 
9 25 35.0 36.0 1.03 Yes 
11 24 1066 1293 1.21 Pass 

1st Quarter 1992 

NRCTLD# WVDPTLD# NRC mR/90days WVDP mR/Qtr WVDP/NRC Ratio Accept? 
2 22 15.8 21.5 1.36 Pass 
3 5 14.5 21.6 1.49 Pass 
4 7 15.3 17.1 1.12 Yes 
5 9 17.8 18.5 1.04 Yes 
7 14 15.7 21.8 1.39 Pass 
8 15 13.8 18.7 1.36 Pass 
9 25 29.2 33.7 1.15 Yes 
11 24 1038 1290 1.24 Pass 

2nd Quarter 1992 

NRCTLD# WVDPTLD# NRC mR/90days WVDP mR/Qtr WVDP/NRC Ratio Accept? 
2 22 15.6 16.7 1.07 Yes 
3 5 15.9 16.4 1.03 Yes 
4 7 16.5 16.0 .97 Yes 
5 9 19.7 15.8 .80 Yes 
7 14 15.9 17.6 1.11 Yes 
8 15 16.6 15.7 .95 Yes 
9 25 33.8 31.6 .93 Yes 
11 24 933 1124 1.21 Pass 

3rd Quarter 1992 

NRCTLD# WVDPTLD# NRC mR/90days WVDP mR/Qtr WVDP/NRC Ratio Accept? 
2 22 16.5 20.3 1.23 Pass 
3 5 16.8 21.1 1.26 Pass 
4 7 16.8 18.2 1.08 Yes 
5 9 18.3 19.4 1.06 Yes 
7 14 17.9 21.6 1.21 Pass 
8 15 16.6 20.2 1.22 Pass 
9 25 31.7 32.2 1.02 Yes 
11 24 949 1082 1.14 Yes 

4th Quarter 1992 
NRCTLD# WVDPTLD# NRC mR/90days WVDP mR/Qtr WVDP/NRC Ratio Accept? 

2 22 NIA 19.3 NIA NIA 
3 5 14.0 20.0 1.43 Pass 
4 7 16.1 18.9 1.17 Yes 
5 9 20.5 18.8 .92 Yes 
7 14 15.5 21.8 1.41 Pass 
8 15 16.2 19.3 1.19 Yes 
9 25 32.7 30.7 .94 Yes 
11 24 1038 1078 1.04 Yes 

Acceptance limits of WVDPINRC ratio: Yes indicates a result within limits of 0.8 to 1.2; Pass indicates a result 
within limits of 0.5 to 1.5 but outside 0.8 to 1.2; No indicates a result outside of 0.5 to 1.5. 
NIA - Not available. 
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AppendixE 

Summary of Groundwater Monitoring Data 



Table E-1 

Contamination Indicator Parameters for the Sand and Gravel Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 
Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW0301 UP(!) 7.04 680 0.8 <0.004 <l.38E-09 <2.73E-09 <7.08E-08 <2.14E-08 <2.37E-08 
WNW030I UP(2) 7.00 765 0.9 0.006 <2.67E-09 3.61 ±2.52E-09 <I.OOE-07 <3.43E-08 <3.l!E-08 
WNW030I UP(3) 7.28 755 1.0 0.010 <2.94E-09 <3.02E-09 <l.OOE-07 <2.SSE-08 <3.06E-08 
WNW030I UP(4) 6.92 704 LO <0.004 <3.72E-09 <2.74E-09 1.0 l±0.73E-07 <3.50E-08 <3.69E-08 
WNW0301 UP(6) 6.85 615 1.2 <0.004 <2.62E-09 3.05±2.93E-09 <l.OOE-07 <3.50E-08 <3.69E-08 
WNW0301 UP(7) 7.06 838 0.9 <0.004 <3.58E-09 3.53±3.14E-09 <1.00E-07 <2.64E-08 <2.75E-08 
WNW0301 UP(5) 6.89 624 0.7 <0.004 <3.45E-09 2.90±2.48E-09 <l.OOE-07 <3.16E-08 <3.68E-08 
WNW0301 UP(8) 6.83 636 0.9 <0.004 <2.3IE-09 3.55±2.83E-09 <LOOE-07 <2.64E-08 <2.75E-08 

WNW0401 UP(!) 6.57 1284 0.7 0.006 <3.79E-09 <5.15E-09 <l.OOE-07 <2.14E-08 <2.37E-08 
WNW0401 UP(2) 6.71 1971 0.6 0.007 <7.13E-09 l .05±0.54E-08,) <1.00E-07 <2.20E-08 <2.40E-08 
WNW0401 UP(3) 6.76 2020 0.9 0.018 <l.9IE-08 I .55±0.55E-08,i. <8.52E-08 <3.43E-08 <3. I JE-08 
WNW0401 UP(4) 6.14 1482 1.2 0.006 <5.46E-09 6.46±4.48E-09 <7.69E-08 <3.50E-08 <3.69E-08 
WNW0401 UP(6) 6.93 1713 0.7 0.006 <l.OOE-08 4.82±4.45E-09 <l.OOE-07 <2.05E-08 <2.12E-08 
WNW0401 UP(7) 6.80 1568 0.6 0.006 <8.71E-09 <4.04E-09 <7.42E-08 <2.05E-08 <2.12E-08 
WNW0401 UP(5) 6.87 1512 0.7 0.006 <4.64E-09 <3.4IE-09 <LOOE-07 <2.75E-08 <2.64E-08 
WNW040I UP(8) 6.78 1388 0.7 0.004 <6.03E-09 <3.82E-09 <LOOE-07 <2.39E-08 <2.63E-08 

WNW0403 UP(!) 6.50 746 1.2 0.006 <l.92E-09 3.24±2.85E-09 <7.94E-08 <2.31E-08 <l.92E-08 
WNW0403 UP(2) 6.81 972 1.9 0.016 9.76±6.62E-09 <2.70E-09 <LOOE-07 <2.14E-08 <2.37E-08 
WNW0403 UP(3) 6.74 1147 1.4 0.008 <5.00E-09 6.34±3.34E-09 <LOOE-07 <2.27E-08 <2.42E-08 
WNW0403 UP(4) 6.26 1454 1.8 0.018 <8.39E-09 8.53±3.45E-09 <l.OOE-07 <2.27E-08 <2.42E-08 
WNW0403 UP(6) 6.44 1098 2.8 0.014 <7.45E-09 6.92±3.43E-09 <LOOE-07 <2.27E-08 <2.42E-08 
WNW0403 UP(7) 6.82 1091 1.6 0.010 <4.56E-09 <4.89E-09 <l.OOE-07 <2.05E-08 <2.12E-08 
WNW0403 UP(5) 6.59 774 1.6 0.005 <3.50E-09 4.30±3 .OJE-09 <LOOE-07 <2.14E-08 <2.5IE-08 
WNW0403 UP(8) 6.73 878 1.2 0.005 <3.97E-09 7.07±3.03E-09 <I.OOE-07 <2.14E-08 <2.5JE-08 

WNWNBIS UP(!) 6.03 672 1.1 0.014 <2.32E-09 2.82±2.56E-09 <l.OOE-07 <3.66E-08 <3.35E-08 
WNWNBIS UP(2) 5.87 478 1.3 o.oi5 <l.56E-09 <2.52E-09 <6.47E-08 <2.14E-08 <2.37E-08 
WNWNBIS UP(3) 6.02 399 2.9 0.010 <l.55E-09 5.82±2.83E-09 <LOOE-07 <3.50E-08 <3.69E-08 
WNWNBJS UP(4) 5.91 400 1.8 0.012 <l.29E-09 3.80±2.75E-09 <8.26E-08 <2.27E-08 <2.42E-08 
WNWNBIS UP(6) 6.01 363 l.8 0.009 <2.35E-09 <2.3IE-09 <LOOE-07 <3.50E-08 <3.69E-08 
WNWNBIS UP(7) 6.57 679 l.5 <0.004 <3.23E-09 2.63±2.52E-09 <LOOE-07 <2.14E-08 <2.5JE-08 
WNWNBIS UP(5) 6.02 351 1.7 0.006 <l.09E-09 4.97±2.63E-09 <LOOE-07 <2.14E-08 <2.51E-08 
WNWNBIS UP(8) 6.47 600 1.3 0.008 l.95±1.9IE-09 <2.57E-09 <LOOE-07 <2.64E-08 <2.75E-08 

WNW0201 DOWN - B(J) 5.99 1188 2.0 0.006 3.95±3.87E-09 1.02±0.12E-07 <7.93E-08 <2.31E-08 <l.92E-08 
WNW0201 DOWN-B(2) 5.86 1364 1.9 O.Oll <4.39E-09 8.62±1.12E,08 <l.OOE-07 <3.SOE-08 <3.69E-08 
WNW0201 DOWN - B(3) 5.88 1533 l.9 0.014 <Ul9E-08 1.17±0. lOE-07 <1.00E-07 <3.SOE-08 <3.69E-08 
WNW0201 DOWN-B(4) 5.99 952 2.8 0.015 <4.64E-09 7 .39±0.74E-08 <LOOE-07 <3.SOE-08 <3.69E-08 
WNW0201 DOWN- B(6) 6.12 958 2.8 0.014 < 4.62E-09 6.02±0.66E-08 <LOOE-07 <2.05E-08 <2.12E-08 
WNW0201 DOWN - B(7) 6.33 1203 2.5 0.016 < 4.57E-09 7 .88±0.77E-08 <l.OOE-07 <2.14E-08 <2.SlE-08 
WNW0201 DOWN - B(5) 6.11 935 2.4 0.006 < 4.SSE-09 6.66±0.82E-08 <LOOE-07 <2.14E-08 <2.5JE-08 
WNW0201 DOWN - B(8) 6.10 976 2.6 0.015 < 3.SOE-09 6.42±0.80E-08 <l.OOE-07 <2.14E-08 <2.5JE-08 

Hydrr;mlic position is the general position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydraulic 
posztwn. 
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Table E - 1 (continued) 

Contamination Indicator Parameters for the Sand and Gravel Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 
Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW0706 DOWN-B(1) 6.78 503 3.7 0.013 <l.07E-09 3.28±2.72E-09 <I.OOE-07 <3.66E-08 <3.35E-08 
WNW0706 DOWN- B(2) 6.39 596 4.5 0.015 <2.02E-09 6.09±2. 96E-09 <1.00E-07 <2.14E-08 <2.37E-08 
WNW0706 DOWN- B(3) 6.34 540 3.9 0.010 <2.49E-09 7 .96±3. llE-09 <l.OOE-07 <3.50E-08 <3.69E-08 
WNW0706 DOWN- B(4) 6.48 590 3.6 0.009 <2.41E-09 I .05±0.35E-08 <7.63E-08 <3.50E-08 <3.69E-08 
WNW0706 DOWN- B(6) 6.57 559 3.1 0.009 <2.02E-09 6.78±3.23E-09 <7.63E-08 <3.50E-08 <3.69E-08 
WNW0706 DOWN B(7) 6.34 526 3.5 0.012 <3.30E-09 9.62±3.23E-09 <l.OOE-07 <3.16E-08 <3.68E-08 
WNW0706 DOWN- B(5) 6.26 435 2.9 0.008 <2.45E-09 3.78±2.74E-09 <l.OOE-07 <2.14E-08 <2.51E-08 
WNW0706 DOWN- B(8) 6.23 700 5.1 0.023 <2.36E-09 9.65±3.44E-09 <I.OOE-07 <2.64E-08 <2.75E-08 

WNW8613A DOWN - B(l) 6.44 680 I.I 0.017 <l.74E-09 <2.46E-09 2.12±0.82E-07 <3.66E-08 <3.35E-08 

WNW8613A DOWN - B(2) 6.74 685 2.3 0.014 <l.21E-09 4.98±2.70E-09 <7.93E-08 <2.14E-08 <2.37E-08 
WNW8613A DOWN - B(3) 6.87 649 1.4 0.005 <3.79E-09 3.64±2.86E-09 <I.OOE-07 <2.27E-08 <2.42E-08 
WNW8613A DOWN - B(4) 6.77 687 1.0 0.005 <4.48E-09 3.04±2.92E-09 <I.OOE-07 <2.27E-08 <2.42E-08 
WNW8613A DOWN - B(6) 6.83 694 l.l 0.007 <4.43E-09 <2.78E-09 <I.OOE-07 <2.05E-08 <2.12E-08 
WNW8613A DOWN - B(7) 6.69 672 1.0 0.005 <2.67E-09 <2.67E-09 <7.75E-08 <2.05E-08 <2.12E-08 
WNW8613A DOWN - B(5) 6.88 685 0.9 0.006 <2.32E-09 3.70±2.64E-09 <l.OOE-07 <2.14E-08 <2.51E-08 
WNW8613A DOWN - B(8) 6.80 726 0.9 0.006 <2.43E-09 <2.61E-09 <1.00E-07 <2.14E-08 <2.51E-08 

WNW8613B DOWN-B(l) 6.03 642 2.7 0.025 <l.47E-09 4.46±2.94E-09 <I.OOE-07 <2.3JE-08 <i.92E-08 
WNW8613B DOWN - B(2) 6.17 654 2.2 0.025 <2.69E-09 3.24±2.71E-09 <I.OOE-07 <2.l4E-08 <2.37E-08 
WNW8613B DOWN- B(3) 6.44 626 2.5 0.018 <2.49E-09 <2.66E-09 <I.OOE-07 <3.50E-08 <3.69E-08 
WNW86l3B DOWN -B(4) 6.20 714 2.3 0.009 <3.92E-09 9.09±3.45E-09 <l.OOE-07 <2.27E-08 <2.42E-08 
WNW8613B DOWN - B(6) 6.44 613 1.9 0.009 <2.25E-09 9.28±3.20E-09 <I.OOE-07 <2.05E-08 <2.12E-08 
WNW8613B DOWN - B(7) 6.39 575 2.2 0.009 <2.88E-09 <2.57E-09 <7.61E-08 <2.64E-08 <2.75E-08 
WNW8613B DOWN-B(5) 6.43 487 2.5 <0.004 <2.89E-09 2.90±2.45E-09 <1.00E-07 <2.64E-08 <2.75E-08 
WNW8613B DOWN-B(8) 6.32 612 1.8 0.007 <2.30E-09 3.29±2.73E-09 <I.OOE-07 <2.64E-08 <2.75E-08 

WNW8613C DOWN- B(l) 7.12 644 2.0 0.013 <2.42E-09 6.53±3.19E-09 3.08±0.8 IE-07 <3.66E-08 <3.35E-08 
WNW8613C DOWN- B(2) 7.33 551 1.5 0.008 <2.62E-09 3.53±2.73E-09 <1.00E-07 <2.14E-08 <2.37E-08 
WNW8613C DOWN - B(3) 7.54 521 1.6 0.009 <2.97E-09 <2.82E-09 <1.00E-07 <2.27E-08 <2.42E-08 
WNW8613C DOWN - B(4) 7.41 579 1.6 <0.004 <2.52E-09 8.19±3.19E-09 8.42±7.65E-08 <2.27E-08 <2.42E-08 
WNW8613C DOWN- B(6) 7.41 490 I.I 0.004 <2.15E-09 4.89±2.89E-09 <I.OOE-07 <2.05E-08 <2.12E-08 
WNW8613C DOWN-B(7) 7.35 464 1.0 <0.004 <2.37E-09 7 .41±3 .I SE-09 <l.OOE-07 <2.l4E-08 <2.SIE-08 
WNW8613C DOWN-B(5) 7.62 415 0.9 <0.004 <2.60E-09 6.78±2.84E-09 <I.OOE-07 <2.64E-08 <2.75E-08 
WNW8613C DOWN- B(8) 7.44 474 1.2 0.006 <2.76E-09 3. 19±2 .48E-09 <I.OOE-07 <2.14E-08 <2.51E-08 

WNSP008 DOWN-C(l) 6.48 907 2.5 0.011 <3.53E-09 5.38±0.78E-08 4.60±0.21E-06 <3.43E-08 <3. llE-08 
WNSP008 DOWN- C(2) 6.32 952 2.5 0.018 <4.88E-09 6.12±0.66E-08 5. I 9±0.22E-06 <2.88E-08 <3.06E-08 
WNSP008 DOWN -C(3) 6.75 1028 2.4 0.023 5.66±5.23E-09 6.93±0.86E-08 5.92±0.24E-06 <3.50E-08 <3.69E-08 
WNSP008 DOWN - C(4) 6.74 1046 2.5 0.014 <6.12E-09 5.19±0.63E-08 5.06±0.22E-06 <3.S0E-08 <3.69E-08 
WNSP008 DOWN -C(4) 6.85 924 2.3 0.017 <4.0JE-09 5.85±0.67E-08 4. I 9±0. l 9E-06 <3.50E-08 <3.69E-08 
WNSP008 DOWN -C(6) 6.89 1013 2.5 0.014 <5.21E-09 6.82±0.72E-08 5.12±0.22E-06 <2.88E-08 <3.06E-08 
WNSP008 DOWN-C(7) 6.88 992 2.6 0.017 <5.84E-09 6.06±0.66E-08 4.75±0.19E-06 <3.16E-08 <3.68E-08 
WNSP008 DOWN- C(5) 6.59 901 2.4 0.015 <5.33E-09 7.51±0.72E-08 5.01±0.20E-06 <2.64E-08 <2.75E-08 
WNSP00S DOWN- C(S) 6.70 994 2.8 0.009 <3.63E-09 7.85±0.75E-08 5.44±0.22E-06 <2.39E-08 <2.63E-08 

Hy4TflUliC position is the geneml position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydraulic 
position. 
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Table E - 1 (continued) 

Contamination Indicator Parameters for the Sand and Gravel Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 
Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW0103 DOWN -C(l) 9.62 4310 8.9 0.053 <l.38E-08 l.21±0.25E-07 <J.98E-08 <3.66E-08 <3.35E-08 
WNW0103 DOWN -C(2) 9.13 3970 6.5 0.016 <l.0IE-08 l.13±0.16E-07 l.66±0.81E-07 <2.27E-08 <2.42E-08 
WNW0103 DOWN-C(3) 9.27 1287 8.3 0.028 <5.74E-09 4. 34 ± 1. 06E-08 <1.00E-07 <3.50E-08 <3.69E-08 
WNW0103 DOWN-C(4) 10.14 1898 18.5 0.005 <9.26E-09 4.53±1.38E-08 5.89±0.84E-07 <3.50E-08 <3.69E-08 
WNW0103 DOWN-C(6) 9.64 1400 16.9 0.008 <J.19E-09 4.36±0.94E-08 <9.16E-08 <2.14E-08 <2.51E-08 
WNW0103 DOWN-C(7) 9.41 1030 8.7 0.005 <4.92E-09 3.81±0.87E-08 1.16±0. 77E-07 <2.64E-08 <2.75E-08 
WNW0103 DOWN C(5) 8.94 1038 7.4 0.006 <5.20E-09 5.48±1.14E-08 8.42±7.52E-08 <2.14E-08 <2.51E-08 
WNW0103 DOWN C(8) 8.04 3465 2.9 0.010 <J.93E-09 3.79±0.27E-07 l.32±0.76E-07 <2.64E-08 <2.75E-08 

WNW0104 DOWN -C(l) 6.92 959 3.1 0.015 <4.43E-09 2. I0±0.04E-06 9.56±0.95E-07 <2.31E-08 <l.92E-08 
WNW0104 DOWN-C(2) 7.25 971 2.4 0.019 <3.05E-09 2.29±0.03E-06 1.12±0. IOE-06 <3.43E-08 <3.llE-08 
WNW0104 DOWN-C(3) 7.08 1073 2.3 0.020 <8.40E-09 3.36±0.06E-06 8.94±0.89E-07 <2.27E-08 <2.42E-08 
WNW0104 DOWN-C(4) 7.13 1057 < 1.0 <0.010 <5.34E-09 3.44±0.06E-06 9.54±0.90E-07 <2.27E-08 <2.42E-08 
WNW0104 DOWN-C(6) 7.26 1070 1.4 0.011 <4.28E-09 3.51±0.06E-06 1.52±0.I0E-06 <2.64E-08 <2.75E-08 
WNW0104 DOWN C(7) 7.09 1046 3.2 0.014 <3.54E-09 3.46±0.06E-06 9.72±0.90E-07 <2.39E-08 <2.63E-08 
WNW0104 DOWN C(5) 7.19 1052 1.9 <0.010 <2.50E-09 3.27±0.05E-06 I .06±0.09E-06 <2.64E-08 <2.75E-08 
WNW0104 DOWN C(8) 7.02 1032 2.2 <0.010 <2.44E-09 3. 99±0. 06E-06 l.08±0.09E-06 <2.64E-08 <2.75E-08 

WNW0lll DOWN-C(I) 6.26 839 7.8 0.048 8.80±6.91E-09 6. 72±0.06E-06 8.15±0.33E-06 <2.31E-08 <l.92E-08 
WNW0lll DOWN-C(2) 6.34 775 6.1 0.026 <3.60E-09 4.39±0.05E-06 4.65±0.20E-06 <2.33E-08 <2.58E-08 
WNW0lll DOWN-C(3) 6.24 663 8.5 0.045 <3.87E-09 4.44±0.05E-06 l.72±0.12E-06 <2.27E-08 <2.42E-08 
WNW0lll DOWN - C(4) 6.31 799 9.2 0.053 <5.84E-09 6.44±0.06E-06 4.94±0.21E-06 <2.27E-08 <2.42E-08 
WNW0lll DOWN-C(6) 6.35 821 10.7 0.038 6.88±5.84E-09 8. l4±0.07E-06 6.76±0.25E-06 <2.14E-08 <2.51E-08 
WNW0lll DOWN-C(7) 6.19 755 1 l.l 0.031 I. l2±0.59E-08 7.96±0.07E-06 4.83±0.19E-06 <9.30E-08 <l.09E-07 
WNW0lll DOWN-C(5) 6.58 572 7.8 0.015 <l.36E-09 4.79±0.05E-06 1.64±0.1 lE-06 <2.14E-08 <2.51E-08 
WNW0!ll DOWN C(8) 6.21 525 7.9 0.016 2.82±2.26E-09 4. 77±0.05E-06 2.00±0.12E-06 <2.14E-08 <2.51E-08 

WNW0203 DOWN-C(l) 6.48 1885 2.9 0.022 <8.22E-09 2.54±1.24E-08 <l.00E-07 <2.14E-08 <2.37E-08 
WNW0203 DOWN -C(2) 6.14 2420 2.3 0.036 <i.64E-08 3.27±0.61E-08 <l.00E-07 <2.14E-08 <2.37E-08 
WNW0203 DOWN-C(3) 6.37 4250 1.6 0.039 <l.34E-08 5.12±1.54E-08 <l.00E-07 <3.50E-08 <3.69E-08 
WNW0203 DOWN-C(4) 6.43 1832 2.5 0.024 <l.02E-08 2.12±0.76E-08 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0203 DOWN-C(6) 6.42 1393 2.2 0.017 <6.58E-09 2. ll±0.70E-08 <l.00E-07 <2.05E-08 <2.12E-08 
WNW0203 DOWN -C(7) 6.53 1766 2.4 0.019 <9.98E-09 2.25±0.75E-08 <l.00E-07 <2.05E-08 <2.12E-08 
WNW0203 DOWN-C(S) 6.43 1879 2.5 0.046 <7.16E-09 3.50±0.S0E-08 <l.00E-07 <2.14E-08 <2.51E-08 
WNW0203 DOWN -C(8) 6.57 1672 2.3 0.034 <6.SIE-09 2.56±0. 72E-08 <l.00E-07 <2.14E-08 <2.51E-08 

WNW0205 DOWN-C(I) 6.13 2575 3.7 0.025 <7.SIE-09 1.30± 1.14E-08 <1.00E-07 <2.14E-08 <2.37E-08 
WNW0205 DOWN C(2) 6.01 3285 2.9 0.030 <l.14E-08 1.73± 1. 0 lE-08 <l.00E-07 <3.43E-08 <3.llE-08 
WNW0205 DOWN C(3) 6.23 7405 2.2 NIA <l.86E-08 2.15±0.83E-08 <l.00E-07 <3.50E-08 <3.69E-08 
WNW0205 DOWN C(4) 6.27 6855 4.5 0.046 <1.50E-08 <l.74E-08 <7.83E-08 <3.50E-08 <3.69E-08 
WNW0205 DOWN-C(6) 6.45 5020 6.8 0.106 <l.89E-08 I. 96± I. 64E-08 <l.00E-07 <3.S0E-08 <3.69E-08 
WNW0205 DOWN-C(7) 6.54 4020 7.0 0.067 <I .54E-08 <l.12E-08 <l.00E-07 <2.05E-08 <2.12E-08 
WNW0205 DOWN C(S) 6.72 3055 6.1 0.083 <1.40E-08 <l.39E-08 <i.00E-07 <2.64E-08 <2.75E-08 
WNW0205 DOWN -C(8) 6.73 206* 4.5 0.075 <9.SIE-09 <I .35E-08 <l.00E-07 <2.14E-08 <2.51E-08 

Hyd_raulic position is the general position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydraulic 
pos1twn. 

* Apparent analytical outlier 
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Table E - I (continued) 

Contamination Indicator Parameters for the Sand and Gravel Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 

Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW0305 DOWN -C(l) 6.80 1092 1.8 0.019 4.39±4.30E-09 <7.00E-09 <l.00E-07 <3.43E-08 <3. l IE-08 

WNW0305 DOWN-C(2) 6.81 1102 1.6 0.014 <4.66E-09 <7.26E-09 <I.00E-07 <3.50E-08 <3.69E-08 

WNW0305 DOWN-C(3) 6.88 1149 0.9 0.029 <5.52E-09 8.49±7. 89E-09 <1.00E-07 <2.27E-08 <2.42E-08 
WNW0305 DOWN-C(4) 6.89 1295 1.4 0.018 <6.55E-09 l.33±1.02E-08 <l.00E-07 <3.50E-08 <3.69E-08 

WNW0305 DOWN -C(6) 6.90 1387 1.4 0.010 <7.13E-09 <9.72E-09 <1.00E-07 <2.05E-08 <2.12E-08 

WNW0305 DOWN -C(7) 6.92 1273 1.5 0.016 <6.48E-09 1.50±0. 97E-08 <l.00E-07 <2.l4E-08 <2.5IE-08 

WNW0305 DOWN -C(5) 6.78 1230 1.5 0.012 <6.84E-09 1.50±0. 98E-08 <1.00E-07 <2.64E-08 <2.75E-08 

WNW0305 DOWN -C(8) 6.95 1215 1.7 0.023 <3.92E-09 4.97±4.97E-09 <1.00E-07 <2.14E-08 <2.51E-08 

WNW0307 DOWN-C(l) 6.57 1007 1.6 0.009 <2.09E-09 I .0l±0.81E-08 <1.00E-07 <2.14E-08 <2.37E-08 

WNW0307 DOWN -C(2) 6.90 1003 1.7 0.026 <2.68E-09 5.99±5.16E-09 <1.00E-07 <3.S0E-08 <3.69E-08 
WNW0307 DOWN-C(3) 6.81 1054 1.2 0.016 <2.02E-09 4.55±3. lSE-09 <l.00E-07 <2.27E-08 <2.42E-08 

WNW0307 DOWN-C(4) 6.85 1180 1.8 0.037 <4.67E-09 7.84±3.33E-09 <1.00E-07 <3.S0E-08 <3.69E-08 

WNW0307 DOWN-C(6) 6.88 1180 1.3 0.016 <7.30E-09 7.46±3.49E-09 <1.00E-07 <3.50E-08 <3.69E-08 

WNW0307 DOWN-C(7) 7.01 1015 2.1 0.012 <3.47E-09 1.10±0. 35E-08 <l.00E-07 <2.14E-08 <2.51E-08 

WNW0307 DOWN-C(5) 6.73 1017 1.4 0.006 <3.49E-09 7.52±3.16E-09 <I.00E-07 <2.64E-08 <2.75E-08 

WNW0307 DOWN -C(8) 6.92 983 1.6 0.012 <l.90E-09 6.59±3.23E-09 <l.00E-07 <2.64E-08 <2.75E-08 

WNW0406 DOWN-C(l) 6.75 685 4.2 0.017 6.24±5.72E-09 6.80±3.36E-09 3.69±0. I 8E-06 <3.43E-08 <3.IIE-08 

WNW0406 DOWN-C(2) 6.85 703 3.3 0.018 <2.73E-09 7.72±3.28E-09 2.22±0.13E-06 <3.50E-08 <3.69E-08 

WNW0406 DOWN-C(3) 7.19 695 3.1 0.010 <l.92E-09 9.06±3.50E-09 2.17±0.12E-06 <3.50E-08 <3.69E-08 

WNW0406 DOWN -C(4) 6.90 691 3.1 0.017 <3.67E-09 9.21±3.21E-09 2.07±0. 13E-06 <3.50E-08 <3.69E-08 
WNW0406 DOWN -C(6) 6.89 613 3.6 0.019 <2.97E-09 9.91±3.28E-09 1.48±0.1 IE-06 <2.16E-08 <2.27E-08 
WNW0406 DOWN-C(7) 6.97 624 3.7 0.005 <3.62E-09 7.97±3.42E-09 l.47±0. lOE-06 <3.16E-08 <3.68E-08 

WNW0406 DOWN-C(5) 6.79 627 3.2 0.007 <2.36E-09 l.08±0.33E-08 l.43±0. l OE-06 <2.39E-08 <2.63E-08 

WNW0406 DOWN-C(8) 7.00 594 3.3 0.016 <2.21E-09 l. I 8±0.35E-08 1.28±0.1 0E-06 <2.64E-08 <2.75E-08 

WNW0408 DOWN -C(l) 7.40 1069 2.0 0.043 <5.36E-09 1.64±0.00E-04 l .63±0.05E-05 <3.66E-08 <3.55E-08 

WNW0408 DOWN-C(2) 7.62 1060 <l.0 0.029 <6.39E-09 1.78±0.00E-04 l .68±0.06E-05 <3.43E-08 <3.l!E-08 
WNW0408 DOWN-C(3) 7.27 1245 1.5 0.046 <1.58E-08 l.99±0.00E-04 l .64±0.05E-05 <2.27E-08 <2.42E-08 
WNW0408 DOWN-C(4) 7.49 1327 1.5 0.027 <l.04E-08 2.07±0.00E-04 2.ll±0.07E-05 <2.27E-08 <2.42E-08 
WNW0408 DOWN-C(6) 7.37 1324 2.6 <0.010 <l.28E-08 2.95±0.0IE-04 2.41±0.0SE-05 <2.64E-08 <2.75E-08 
WNW0408 DOWN-C(7) 7.07 1215 2.3 0.021 <7.24E-09 2.73±0.0IE-04 2.18±0.07E-05 <2.14E-08 <2.5IE-08 
WNW0408 DOWN-C(5) 7.47 1241 1.1 <0.010 <4.17E-09 2.69±0.0IE-04 2.14±0.07E-05 <2.14E-08 <2.51E-08 
WNW0408 DOWN -C(8) 7.23 1165 1.7 0.025 <3.34E-09 2.68±0.01 E-04 l.94±0.06E-05 <2.14E-08 <2.51E-08 

WNW0S0I DOWN-C(l) 7.17 810 1.3 0.023 <5.08E-09 l.07±0.00E-04 8.87±0.33E-06 <3.66E-08 <3.35E-08 
WNW0501 DOWN -C(2) 7.26 860 1.3 0.017 <5.27E-09 1.1 1±0.00E-04 8.87±0.33E-06 <3.43E-08 <3.llE-08 
WNW0501 DOWN -C(3) 7.19 1109 1.2 0.021 <1.24E-08 I. 73±0.00E-04 l.06±0.04E-05 <2.27E-08 <2.42E-08 
WNW0501 DOWN-C(4) 7.26 1038 1.6 0.021 <8.85E-09 1.62±0.00E-04 9.33±0.34E-06 <3.50E-08 <3.69E-08 

WNW0501 DOWN-C(6) 7.32 986 2.1 <0.010 <5.l4E-09 l .54±0.00E-04 I .37±0.04E-05 2. 5 5::t5g 04E- <2.51E-08 

WNW0501 DOWN-C(7) 6.96 934 2.3 <0.010 <4.68E-09 1.24±0.00E-04 l .0±0.03E-05 <2.64E-08 <2.75E-08 
WNW0501 DOWN C(S) 7.40 881 1.1 0.015 4.36±3.82E-09 1.29±0.00E-04 9.89±0.34E-06 <2.64E-08 <2.75E-08 
WNW0501 DOWN -C(8) 7.13 845 3.1 <0.010 <3.02E-09 1.30±0.00E-04 9. I 1±0.32E-06 <2.64E-08 <2.75E-08 

HyqrC1Ulic position is the general position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydraulic 
pos1twn. 
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Table E - 1 (continued) 

Contamination Indicator Parameters for the Sand and Gravel Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritiwn Cs-137 Co-60 

Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW0502 DOWN-C(l) 7.14 869 L3 0.014 <3.61E-09 3.92±0.02E-05 3.49±0. l 7E-06 <3.66E-08 <3.55E-08 
WNW0502 DOWN-C(2) 7.18 885 1.4 0.014 <6.58E-09 4.38±0.02E-05 3.73±0.1 SE-06 <3.43E-08 <3. l!E-08 

WNW0502 DOWN-C(3) 7.11 1046 I.I 0.023 <6.04E-09 5.66±0.02E-05 4.10±0.18E-06 <3.50E-08 <3.69E-08 
WNW0502 DOWN - C(4) 7.34 1070 1.4 0.022 <7.32E-09 4.58±0.02E-05 4.I0±0.18E-06 <2.27E-08 <2.42E-08 

WNW0502 DOWN-C(6) 7.25 1049 1.7 <0.010 <3.62E-09 5.30±0.02E-05 6.29±0.24E-06 <2.14E-08 <2.51E-08 

WNW0502 DOWN -C(7) 6.90 967 2.3 0.015 <3.73E-09 5.70±0.02E-05 4.26±0.18E-06 <2.64E-08 <2.75E-08 

WNW0502 DOWN -C(S) 7.39 941 LI <0.010 <2.21E-09 5.52±0.02E-05 4.46±0.lSE-06 <2.64E-08 <2.75E-08 

WNW0502 DOWN -C(S) 7.12 895 2.5 <0.010 <2.14E-09 5.51±0.02E-05 4.34±0. l 8E-06 <2.14E-08 <2.51E-08 

WNW0602 DOWN-C(l) 6.14 545 3.3 0.062 <l.54E-09 l.99±0.42E-08 6.66±0.26E-06 <3.66E-08 <3.35E-08 

WNW0602 DOWN -C(2) 6.10 686 2.8 0.057 <4.04E-09 6.08±0.64E-08 3.23±0. l 6E-06 <2.14E-08 <2.37E-08 

WNW0602 DOWN C(3) 6.43 692 2.3 0.013 <2.70E-09 3.13±0.51E-08 4.26±0. l 9E-06 <3.50E-08 <3.69E-08 

WNW0602 DOWN-C(4) 6.40 603 2.9 0.010 <2.90E-09 2.25±0.44E-08 5.77±0.23E-06 <2.27E-08 <2.42E-08 

WNW0602 DOWN -C(6) 6.43 611 2.8 0.009 <3.09E-09 2.14±0.43E-08 7.59±0.19E-06 <3.16E-08 <3.68E-08 

WNW0602 DOWN -C(7) 6.65 597 3.l 0.011 <3.86E-09 l.01±0.35E-08 9.75±0.34E-06 <2.64E-08 <2.75E-08 

WNW0602 DOWN-C(5) 6.35 615 3.l 0.011 <4.41E-09 l.62±0.38E-08 8.22±0.30E-06 <2.64E-08 <2.75E-08 

WNW0602 DOWN -C(8) 6.23 580 3.3 0.016 <3.16E-09 3.77±0.51E-08 3.63±0. l 7E-06 <2.14E-08 <2.51E-08 

WNW0603 DOWN C(l) 6.02 802 2.3 <0.004 <4.19E-09 9. 15±3.58E-09 2.92±0.SIE-07 <2.31E-08 <l.92E-08 

WNW0603 DOWN-C(2) 6.09 702 1.5 <0.004 <2.75E-09 8.55±4.36E-09 <7.SlE-08 <3.43E-08 <3.llE-08 

WNW0603 DOWN-C(3) 6.50 714 1.6 <0.004 <3.02E-09 l .22±0.46E-08 <l.OOE-07 <2.27E-08 <2.42E-08 

WNW0603 DOWN -C(4) 6.10 697 1.5 <0.005 <3.SlE-09 1.04±0.36E-08 <6.28E-08 <3.50E-08 <3.69E-08 

WNW0603 DOWN-C(6) 6.23 770 1.5 <0.004 <3.0IE-09 7.66±3.37E-09 <l.OOE-07 <2.05E-08 <2.12E-08 

WNW0603 DOWN-C(7) 6.56 933 I.I <0.004 <5.95E-09 4.99±3.36E-09 <1.00E-07 <2.05E-08 <2.12E-08 

WNW0603 DOWN C(5) 6.18 909 1.4 <0.004 <5.09E-09 9.98±3.36E-09 <l.OOE-07 <2.64E-08 <2.75E-08 

WNW0603 DOWN-C(8) 6.32 911 1.4 <0.004 <5.07E-09 6.22±2. 98E-09 <l.OOE-07 <2.64E-08 <2.75E-08 

WNW0604 DOWN -C(l) 6.02 541 3.9 0.016 <2.0IE-09 3.26±2.75E-09 <8.18E-08 <2.14E-08 <2.37E-08 

WNW0604 DOWN -C(2) 6.01 528 3.3 0.007 <l.81E-09 4.97±2.58E-09 <1.00E-07 <2.78E-08 <2.74E-08 

WNW0604 DOWN C(3) 6.38 503 3.5 0.006 2.65±2.45E-09 <2.59E-09 <l.OOE-07 <3.50E-08 <3.69E-08 

WNW0604 DOWN-C(4) 6.09 496 3.4 0.010 <2.03E-09 <2.68E-09 <1.00E-07 <3.50E-08 <3.69E-08 
WNW0604 DOWN -C(6) 6.19 495 3.3 <0.004 <2.63E-09 3.44±2.SlE-09 <l.OOE-07 <3.50E-08 <3.69E-08 

WNW0604 DOWN-C(7) 6.29 508 3.5 0.007 <2.29E-09 <2.59E-09 <1.00E-07 <2.14E-08 <2.51E-08 

WNW0604 DOWN C(S) 6.05 501 3.3 <0.004 <3.12E-09 3.62±2.53E-09 <l.OOE-07 <2.64E-08 <2.75E-08 

WNW0604 DOWN -C(8) 6.07 502 3.6 <0.004 <2.21E-09 4.44±2.56E-09 <l.OOE-07 <2.14E-08 <2.51E-08 

WNW8605 DOWN C(l) 6.39 1035 10.3 0.035 1. 72± l.l SE-08 4.42±0.02E-05 l .69±0.06E-05 <3.66E-08 <3.SSE-08 

WNW8605 DOWN -C(2) 6.44 1161 11.9 0.019 2.l 9±1.28E-08 4.42±0.02E-05 l.74±0.06E-05 <3.43E-08 <3.llE-08 

WNW8605 DOWN-C(3) 6.51 899 10.5 0.043 3.18±1.46E-08 3.36±0.0IE-05 8.70±0.32E-06 <3.50E-08 <3.69E-08 

WNW8605 DOWN -C(4) 6.52 1068 11.2 0.062 2.07± 1.60E-08 3.87±0.02E-05 l.07±0.04E-05 <2.27E-08 <2.42E-08 
WNW8605 DOWN-C(6) 6.53 1110 13.3 0.033 l .30±0.85E-08 3.66±0.02E-05 l .26±0.04E-05 <2.14E-08 <2.51E-08 
WNW8605 DOWN-C(7) 6.33 1078 13.4 0.037 <5.93E-09 3.52±0.0lE-05 l .52±0.05E-05 <2.64E-08 <2.75E-08 

WNW8605 DOWN C(5) 6.79 721 9.1 0.018 5.55±3.84E-09 2.53±0.0JE-05 5.97±0.23E-06 <2.14E-08 <2.SJE-08 
WNW8605 DOWN -C(S) 6.49 835 10.8 0.026 1.09±0.59E-08 3.28±0.02E-05 l.02±0.03E-05 <2.14E-08 <2.SlE-08 

Hyc(raulic position is the general position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydraulic 
position. 
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Table E - 1 (continued) 

Contamination Indicator Parameters for the Sand and Gravel Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 

Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW8606 DOWN -C(l) 6.12 2555 2.9 0.029 <6.98E-09 <7.58E-09 <l.OOE-07 <3.43E-08 <3.IIE-08 
WNW8606 DOWN-C(2) 6.44 3290 3.2 0.031 <2.50E-08 l.05±0.57E-08 <l.OOE-07 <2.27E-08 <2.42E-08 
WNW8606 DOWN-C(3) 6.25 4870 2.6 0.099 <i.27E-08 1.02±0.94E-08 <i.OOE-07 <2.88E-08 <3.06E-08 
WNW8606 DOWN-C(4) 6.37 6140 4.1 0.028 <i.42E-08 l.61±1.28E-08 1.91±0.80E-07 <3.50E-08 <3.69E-08 
WNW8606 DOWN C(6) 6.50 4880 6.2 0.088 <l.96E-08 <l.l IE-08 <I.OOE-07 <2.05E-08 <2.12E-08 
WNW8606 DOWN C(7) 6.61 3605 6.7 0.101 <l.4IE-08 <1.08E-08 <l.OOE-07 <2.64E-08 <2.75E-08 
WNW8606 DOWN-C(5) 6.77 2900 5.7 0.105 <9.62E-09 1.01±1.0IE-08 <l.OOE-07 <2.64E-08 <2.75E-08 
WNW8606 DOWN -C(8) 6.70 205* 3.9 0.061 <i.13E-08 1.57±1.0IE-08 <l.OOE-07 <2.14E-08 <2.51E-08 

WNW8607 DOWN-C(I) 5.89 673 1.3 <0.004 <i.68E-09 7.27±3.25E-09 <8.12E-08 <3.66E-08 <3.35E-08 
WNW8607 DOWN-C(2) 6.16 604 I.I <0.004 <2.57E-09 5.01±2.61E-09 <1.00E-07 <3.43E-08 <3.llE-08 
WNW8607 DOWN-C(3) 6.04 754 1.0 <0.004 <l.49E-09 7.16±3.26E-09 <1.00E-07 <2.27E-08 <2.42E-08 
WNW8607 DOWN-C(4) 6.12 671 1.3 <0.005 <2.44E-09 8. 92±3.25E-09 <7.50E-08 <3.50E-08 <3.69E-08 
WNW8607 DOWN-C(6) 6.51 781 1.2 <0.004 <4.02E-09 9.07±3.33E-09 <i.OOE-07 <2.05E-08 <2.12E-08 
WNW8607 DOWN-C(7) 6.59 744 1.3 <0.004 <3.20E-09 8.66±3.21E-09 <7.24E-08 <2.0SE-08 <2.12E-08 
WNW8607 DOWN-C(5) 6.37 677 1.2 <0.004 <4.03E-09 4.33±2.94E-09 <l.OOE-07 <2.l4E-08 <2.SIE-08 
WNW8607 DOWN-C(8) 6.22 606 I.I <0.004 <2.lOE-09 6.85±3. I 7E-09 <1.00E-07 <2.64E-08 <2.75E-08 

WNW8608 DOWN-C(l) 6.42 675 5.4 0.008 <2.72E-09 9.72±3.32E-09 1.02±0. JOE-06 <2.14E-08 <2.37E-08 
WNW8608 DOWN-C(2) 6.58 643 6.9 0.005 <2.68E-09 8.19±3.00E-09 <1.00E-07 <2.14E-08 <2.37E-08 
WNW8608 DOWN-C(3) 6.50 645 5.2 0.008 <2.31E-09 l.l 1±0.33E-08 9.47±0.96E-07 <3.50E-08 <3.69E-08 
WNW8608 DOWN-C(4) 6.33 627 8.8 0.026 <2.85E-09 l.05±0.34E-08 3.08±0.88E-07 <2.27E-08 <2.42E-08 
WNW8608 DOWN-C(6) 6.51 595 5.9 0.006 <3.04E-09 I .50±0.37E-08 6.24±0.88E-07 <2.05E-08 <2.12E-08 
WNW8608 DOWN-C(7) 6.51 566 6.0 0.009 <2.17E-09 1.24±0.36E-08 3. 91±0.84E-07 <2.05E-08 <2.12E-08 
WNW8608 DOWN-C(5) 6.37 565 5.2 0.007 <2.39E-09 I .02±0.34E-08 4. 77±0.86E-07 <2.l4E-08 <2.51E-08 
WNW8608 DOWN-C(8) 6.71 536 5.5 0.005 <2.15E-09 l. I 1±0.32E-08 4.65±0.87E-07 <2.14E-08 <2.51E-08 

WNW8609 DOWN-C(I) 6.70 721 1.9 0.011 <3.71E-09 3.39±0.15E-07 2.96±0. l 6E-06 <2.78E-08 <2.74E-08 
WNW8609 DOWN-C(2) 7.10 664 2.1 0.012 <3.67E-09 I. 99±0.1 IE-07 1.84±0. l 2E-06 <3.43E-08 <3.l!E-08 
WNW8609 DOWN-C(3) 7.07 743 1.8 0.010 <2.44E-09 3.41 ±0.15E-07 1.66±0.1 JE-06 <2.27E-08 <2.42E-08 
WNW8609 DOWN -C(4) 6.98 756 2.1 0.010 <6.38E-09 3.50±0.15E-07 l.87±0.12E-06 <3.50E-08 <3.69E-08 
WNW8609 DOWN-C(6) 7.01 744 1.8 0.010 <3.27E-09 3. 76±0. l 6E-07 1.79±0.12E-06 <2.27E-08 <2.42E-08 
WNW8609 DOWN-C(7) 7.04 751 2.0 0.009 <4.14E-09 3.47±0. lSE-07 1.67±0.1 IE-06 <2.64E-08 <2.75E-08 
WNW8609 DOWN-C(5) 7.02 742 1.9 0.011 <2.09E-09 3.35±0.14E-07 1.56±0.1 IE-06 <2.14E-08 <2.51E-08 
WNW8609 DOWN-C(8) 7.10 699 1.8 0.009 <2.53E-09 3.04±0.15E-07 1.28±0.1 0E-06 <2.64E-08 <2.75E-08 

WNDMPNE DOWN-D(I) 6.97 645 4.1 0.012 <2.93E-09 2.54±0.12E-07 2.72±0.88E-07 <3.43E-08 <3. llE-08 
WNDMPNE DOWN - D(2) 6.55 669 4.0 0.013 <2.33E-09 2. 90±0. 13E-07 2.74±0.85E-07 <2.27E-08 <2.42E-08 
WNDMPNE DOWN - D(3) 7.20 637 4.0 0.013 <2.64E-09 2.91±0.13E-07 3.36±0.84E-07 <2.88E-08 <3.06E-08 
WNDMPNE DOWN - D(4) 7.17 803 3.7 0.011 <3.52E-09 5.58±0. 19E-07 5.96±0.84E-07 <2.88E-08 <3.06E-08 
WNDMPNE DOWN - D(6) 7.02 805 4.3 0.009 <5.41E-09 5.75±0.19E-07 3.98±0.86E-07 <3.50E-08 <3.69E-08 
WNDMPNE DOWN - D(7) 6.99 741 4.0 0.006 <3.26E-09 4.87±0. I 7E-07 2.97±0.83E-07 <2.0SE-08 <2.12E-08 
WNDMPNE DOWN-D(5) 7.01 608 4.6 0.010 <2.39E-09 4.25±0. 16E-07 2.90±0.84E-07 <2.14E-08 <2.51E-08 
WNDMPNE DOWN - D(8) 7.35 457 4.5 0.009 <l.92E-09 2.63±0.12E-07 1. 13±0.80E-07 <2.14E-08 <2.51E-08 

Hyqrµulic position is the general position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydr®lic 
position. 

*Apparent analytical outlier 
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Table E - 1 (continued) 

Contamination Indicator Parameters for the Sand and Gravel Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 
Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNGSEEP DOWN-D(I) 6.02 548 1.3 0.008 <9.72E-10 6.78±3.19E-09 9.12±0.92E-07 <2.14E-08 <2.37E-08 
WNGSEEP DOWN-D(2) 5.98 571 1.7 0.010 <l.08E-09 5.68±2.96E-09 7.04±0.88E-07 <2.27E-08 <2.42E-08 
WNGSEEP DOWN - 0(3) 6.37 548 1.3 0.006 <l.71E-09 <2.62E-09 7. I 7±0.88E-07 <2.27E-08 <2.42E-08 
WNGSEEP DOWN-O(4) 6.35 589 1.3 0.007 <2.24E-09 3.80±2.93E-09 7.16±0.84E-07 <3.50E-08 <3.69E-08 
WNGSEEP DOWN D(6) 6.29 610 1.4 0.007 <2.97E-09 9.52±3.3 IE-09 4.97±0.85E-07 <2.05E-08 <2.12E-08 
WNGSEEP DOWN 0(7) 6.29 630 1.3 0.008 <2.02E-09 5.26±2.78E-09 5.33±0.85E-07 <3.16E-08 <3.68E-08 
WNGSEEP DOWN-D(5) 6.10 612 1.4 0.009 <2.75E-09 3.52±2.90E-09 5.3 l±0.84E-07 <2.64E-08 <2.75E-08 
WNGSEEP DOWN- 0(8) 6.62 582 1.4 0.007 <3.31E-09 3.40±2.85E-09 4.94±0.83E-07 <2.14E-08 <2.5 IE-08 

WNW0105 DOWN D(l) 7.09 968 1.2 0.007 <6.61E-09 <2.63E-09 1.02±0. lOE-06 <3.66E-08 <3.35E-08 
WNW0105 DOWN D(2) 6.93 1006 1.2 0.019 <4.35E-09 6. I 1±4.94E-09 1.04±0.1 IE-06 <3.43E-08 <3. l lE-08 
WNW0105 DOWN D(3) 6.87 1009 1.5 0.020 <4.75E-09 6.02±4.26E-09 1.08±0. lOE-06 <2.27E-08 <2.42E-08 
WNW0105 DOWN 0(4) 6.99 1002 1.1 0.014 <7.28E-09 5.37±3.22E-09 1.18±0.lOE-06 <3.50E-08 <3.69E-08 
WNW0105 DOWN D(6) 6.87 1010 1.3 0.012 <7.83E-09 5.18±3.49E-09 1.10±0.I0E-06 <3.50E-08 <3.69E-08 
WNW0!0S DOWN - D(7) 6.92 1032 1.2 0.006 <7.05E-09 7.04±3.51E-09 9.22±0.90E-07 <3.16E-08 <3.68E-08 
WNW0105 DOWN - D(5) 6.83 1045 1.3 0.010 <4.60E-09 9.88±4.83E-09 9.86±0.91E-07 <2.39E-08 <2.63E-08 
WNW0105 DOWN 0(8) 6.83 1058 1.3 0.010 <5.25E-09 <4.16E-09 8.54±0.95E-07 <2.64E-08 <2.75E-08 

WNW0l06 DOWN - D(l) 7.00 1057 3.0 0.007 <6.43E-09 l.34±0.60E-08 l.94±0.13E-06 <2.14E-08 <2.37E-08 
WNW0I06 DOWN- 0(2) 6.73 1056 1.4 0.011 <4.25E-09 l .09±0.55E-08 l.51±0.12E-06 <2.14E-08 <2.37E-08 
WNW0106 DOWN-O(3) 6.82 1053 l.7 0.012 <5.35E-09 8.96±4.38E-09 1.34±0.lOE-06 <2.27E-08 <2.42E-08 
WNW0106 DOWN -D(4) 6.88 984 1.8 0.022 <3.30E-09 5 .00±4. l 3E-09 2.75±0.15E-06 <2.27E-08 <2.42E-08 
WNW0106 DOWN - 0(6) 6.72 986 1.4 0.013 <2.86E-09 5.30±4.53E-09 2.21±0.13E-06 <2.27E-08 <2.42E-08 
WNW0106 DOWN - 0(7) 6.93 1062 1.5 0.012 <6.S0E-09 <4.22E-09 2.18±0.12E-06 <3.16E-08 <3.68E-08 
WNW0I06 DOWN - 0(5) 6.84 1031 1.3 0.007 <6.83E-09 4. 6 8±4 .3 5E-09 2.46±0.13E-06 <2.64E-08 <2.75E-08 
WNW0106 DOWN-D(8) 6.73 1058 1.5 0.006 <2.40E-09 6.58±4.52E-09 l.71±0.12E-06 <2.64E-08 <2.75E-08 

WNW0l16 DOWN - D(l) 7.06 1024 1.6 0.022 <4.18E-09 2.65±0.49E-08 8.50±0.93E-07 <2.14E-08 <2.37E-08 
WNW0116 DOWN - 0(2) 6.98 1034 2.1 0.017 <3.56E-09 5.01±0.67E-08 9.66±0.95E-07 <3.50E-08 <3.69E-08 
WNW0l16 DOWN - D(3) 6.92 996 l.4 0.014 <4.14E-09 2.41±0.58E-08 9.90±0.91E-07 <2.88E-08 <3.06E-08 
WNW0ll6 DOWN 0(4) 6.41 989 1.8 0.015 <8.07E-09 7.98±0.77E-08 1.27±0. I0E-06 <3.50E-08 <3.69E-08 
WNW0116 DOWN 0(6) 6.93 1029 2.0 0.012 l .04±0.96E-08 l.l0±0.09E-07 l.04±0.09E-06 <2.27E-08 <2.42E-08 
WNW0\16 DOWN-O(7) 7.21 1053 l.7 0.013 <5.73E-09 9.85±1.00E-08 9.15±0.89E-07 <2.05E-08 <2.12E-08 
WNW0\16 DOWN -0(5) 6.75 1059 1.6 0.015 <3.71E-09 10.0±l.02E-08 8.74±0.89E-07 <2.64E-08 <2.75E-08 
WNW01l6 DOWN-O(8) 6.85 1030 1.9 0.008 <5.40E-09 3.6 l±0.68E-08 9.75±0.92E-07 <2.64E-08 <2.75E-08 

WNW0207 DOWN D(l) 6.18 723 4.0 0.008 <3.04E-09 <4.70E-09 <7.93E-08 <2.31E-08 <l.92E-08 
WNW0207 DOWN - 0(2) 6.27 888 3.5 0.008 <3.87E-09 6.09±4.58E-09 8.93±7 .87E-08 <2.14E-08 <2.37E-08 
WNW0207 DOWN-O(3) 6.35 834 1.9 0.009 <3.95E-09 <5.02E-09 <LOOE-07 <3.50E-08 <3.69E-08 
WNW0207 DOWN - 0(4) 6.50 974 2.7 0.005 <3.96E-09 <4.0lE-09 I .57±0.76E-07 <2.27E-08 <2.42E-08 
WNW0207 DOWN - 0(6) 6.53 927 2.4 0.007 <7.26E-09 3.65±3.18E-09 <LOOE-07 <2. 05E-08 <2. I 2E-08 
WNW0207 DOWN - 0(7) 6.59 880 2.6 0.004 <4.98E-09 <2.92E-09 <LOOE-07 <2. l 4E-08 <2.5 IE-08 
WNW0207 DOWN 0(5) 6.45 758 3.8 0.006 <6.05E-09 <2.59E-09 <LOOE-07 <2. I 4E-08 <2.5 lE-08 
WNW0207 DOWN-D(8) 6.54 753 3.0 0.006 <3.31E-09 6.05±2.90E-09 <L00E-07 <2.64E-08 <2.75E-08 

Hy4r(llllic position is the general position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydraulic 
pos1twn. 
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Table E - 1 (continued) 

Contamination Indicator Parameters for the Sand and Gravel Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 
Code Position µmhos/cm25C mg/L mg/L !tCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW0601 DOWN -D(l) 6.23 490 2,0 0.020 2.45±1.96E-09 2.14±0.1 IE-07 3.85±0.84E-07 <2.14E-08 <2.37E-08 
WNW0601 DOWN- D(2) 6.45 580 3.4 0.014 <l.81E-09 2.44±0.12E-07 <l.OOE-07 <2.14E-08 <2.37E-08 
WNW0601 DOWN- D(3) 6.93 499 3.2 0.017 <1.27E-09 2.06±0. l IE-07 <7.43E-08 <2.27E-08 <2.42E-08 
WNW0601 DOWN-D(4) 6.25 424 5.5 0.025 <l.76E-09 1.69±0. lOE-07 <l.00E-07 <3.50E-08 <3.69E-08 
WNW0601 DOWN - D(6) 6.22 426 4.8 0.012 <1.88E-09 1.70±0.1 0E-07 <l.00E-07 <3.S0E-08 <3.69E-08 
WNW0601 DOWN-D(7) 6.30 459 3.7 0.011 <1.52E-09 1.84±0. l 0E-07 <6.61E-08 <2.64E-08 <2.75E-08 
WNW0601 DOWN-D(S) 6.26 372 4.3 0.010 <2.06E-09 l .32±0.09E-07 <l.00E-07 <2.14E-08 <2.SIE-08 
WNW0601 DOWN-D(8) 6.26 380 3.8 0.012 <2.33E-09 l .50±0.09E-07 <1.00E-07 <2.14E-08 <2.5 IE-08 

WNW0605 DOWN-D(l) 6.39 498 3.4 0.028 <1.83E-09 2.56±0.12E-07 l.33±0.80E-07 <2.31E-08 <l.92E-08 
WNW0605 DOWN-D(2) 6.57 594 2.7 0.009 <l.67E-09 2.80±0. l 3E-07 <I.00E-07 <2.14E-08 <2.37E-08 
WNW0605 DOWN -D(3) 6.94 510 3.1 0.011 <l.38E-09 2.24±0.1 IE-07 <7.42E-08 <2.27E-08 <2.42E-08 
WNW0605 DOWN-D(4) 6.45 443 3.8 0.021 <l.78E-09 2.14±0.1 IE-07 9.74±7.98E-08 <3.S0E-08 <3.69E-08 
WNW0605 DOWN - D(6) 6.55 485 3.1 0.007 <l.66E-09 1.92±0. llE-07 <7.36E-08 <2.05E-08 <2.12E-08 
WNW0605 DOWN-D(7) 7.14 567 2.2 0.005 <3.20E-09 7.88±0.72E-08 <7.47E-08 <2.05E-08 <2.12E-08 
WNW0605 DOWN -D(5) 6.36 402 2.7 0.008 <2.30E-09 1.62±0. IOE-07 <l.00E-07 <2.64E-08 <2.75E-08 
WNW0605 DOWN-D(8) 6.26 389 3.0 0.009 <l.82E-09 1.67±0.l0E-07 <1.00E-07 <2.14E-08 <2.5 IE-08 

WNW0801 DOWN -D(l) 6.35 935 2.2 0.006 <4.0SE-09 4.17±0.16E-07 4.76±0.87E-07 <3.43E-08 <3. l IE-08 
WNW0801 DOWN-D(2) 6.55 960 2.5 0.010 <5.36E-09 3.78±0. l 5E-07 5.74±0.86E-07 <3.50E-08 <3.69E-08 
WNW0801 DOWN -D(3) 6.45 958 1.7 0.006 <3.77E-09 4.62±0.20E-07 8.08±0.88E-07 <2.27E-08 <2.42E-08 
WNW0S0! DOWN-D(4) 6.58 1080 2.5 0.015 <5.78E-09 5.79±0.20E-07 7 .25±0.86E-07 <3.S0E-08 <3.69E-08 
WNW0801 DOWN - D(6) 6.50 1097 2.7 0.009 <6.76E-09 5.24±0.19E-07 7 .63±0.85E-07 <2.05E-08 <2.12E-08 
WNW0801 DOWN-D(7) 6.71 1080 2.5 0.010 <6.28E-09 5.61±0.19E-07 7.2l±0.87E-07 <3.16E-08 <3.68E-08 
WNW0801 DOWN-D(5) 6.45 1013 2.3 0.009 <4.62E-09 5.92±0.20E-07 8.23±0.88E-07 <2.14E-08 <2.5 IE-08 
WNW0801 DOWN-D(S) 6.67 982 2.3 0.014 <3.65E-09 5.68±0.23E-07 7.46±0.87E-07 <2.14E-08 <2.51E-08 

WNW0802 DOWN-D(l) 6.34 249 1.3 0.008 <l.l0E-09 <2.36E-09 <l.OOE-07 <3.43E-08 <3. l IE-08 
WNW0802 DOWN -D(2) 6.59 347 1.2 0.005 <l.86E-09 <2.46E-09 3.58±0.84E-07 <2.27E-08 <2.42E-08 
WNW0802 DOWN-D(3) 6.56 266 1.3 0.011 <l.34E-09 <2.29E-09 2.21±0.SIE-07 <3.50E-08 <3.69E-08 
WNW0802 DOWN-D(4) 7.11 593 1.4 0.006 <5.59E-09 <3.81E-09 4.12±0.82E-07 <3.S0E-08 <3.69E-08 
WNW0802 DOWN - D(6) 6.91 722 1.4 <0.004 <3.36E-09 <2.66E-09 7.19±0.85E-07 <2.05E-08 <2.12E-08 
WNW0802 DOWN -D(7) 6.88 792 1.5 0.005 <4.44E-09 <2.51E-09 5.82±0.83E-07 <2.14E-08 <2.51E-08 
WNW0802 DOWN - D(5) 6.35 285 1.5 <0.004 <l.48E-09 <2.22E-09 1.63±0.79E-07 <2.64E-08 <2.75E-08 
WNW0802 DOWN-D(8) 6.60 287 1.4 0.004 <l.34E-09 <2.34E-09 <l.00E-07 <2.64E-08 <2.75E-08 

WNW0803 DOWN- D(l) 6.61 1082 1.1 0.009 <2.18E-09 6.08±4.53E-09 1.34±0.1 IE-06 <3.43E-08 <3. l lE-08 
WNW0803 DOWN-D(2) 6.69 1190 1.8 0.010 <5.86E-09 9.47±4.06E-09 1.23±0.l0E-06 <2.27E-08 <2.42E-08 
WNW0803 DOWN-D(3) 6.73 1300 2.2 0.014 <7.16E-09 2.41±0.6 lE-08 1.26±0.l0E-06 <3.S0E-08 <3.69E-08 
WNW0803 DOWN- D(4) 6.73 1183 1.6 0.013 <l.09E-08 9.66±3.93E-09 1.50±0. l IE-06 <2.27E-08 <2.42E-08 
WNW0803 DOWN - D(6) 6.71 1174 1.5 0.009 <6.69E-09 l .07±0.38E-08 1.39±0.l0E-06 <2.0SE-08 <2.12E-08 
WNW0803 DOWN-D(7) 6.75 1177 1.5 0.015 <5.92E-09 9.3 l±3.56E-09 1.13±0.09E-06 <3.16E-08 <3.68E-08 
WNW0803 DOWN - D(5) 6.57 1176 1.6 0.006 <4.34E-09 5.93±4.62E-09 1.17±0.l0E-06 <2.64E-08 <2.75E-08 
WNW0803 DOWN- D(8) 6.83 1190 1.7 0.012 <4.85E-09 8.69±4.83E-09 l.12±0.09E-06 <2.39E-08 <2.63E-08 

Hyd,r(JUliC position is the general position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydraulic 
posltwn. 
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Table E - 1 (concluded) 

Contamination Indicator Parameters for the Sand and Gravel Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 
Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW0804 DOWN-D(l) 6.38 617 1.8 0.009 <2.67E-09 2.59±0.46E-08 1.63±0.83E-07 <2.l4E-08 <2.37E-08 
WNW0804 DOWN - D(2) 6.67 658 1.6 0.010 <2.94E-09 2.17±0.42E-08 2.13±0.80E-07 <2.27E-08 <2.42E-08 
WNW0804 DOWN - D(3) 6.58 684 1.6 0.011 <l.76E-09 2.40±0.44E-08 3.58±0.83E-07 <2.27E-08 <2.42E-08 
WNW0804 DOWN - D(4) 6.87 734 2.1 0.012 <3.59E-09 6.52±0.69E-08 3.02±0.S0E-07 <2.27E-08 <2.42E-08 
WNW0804 DOWN- D(6) 6.45 731 2.4 0.009 <3.34E-09 3.29±0.5 IE-08 9.85±7.80E-08 <3.16E-08 <3.68E-08 
WNW0804 DOWN D(7) 6.51 767 2.6 0.009 <2.49E-09 3.94±0.54E-08 l.31±0.79E-07 <3.16E-08 <3.68E-08 
WNW0804 DOWN-D(5) 6.32 665 2.3 0.012 <3.54E-09 3.56±0.53E-08 2.25±0.80E-07 <2.14E-08 <2.51E-08 
WNW0804 DOWN - D(S) 6.57 713 2.2 0.006 <3.07E-09 2.74±0.53E-08 3. 16±0.SIE-07 <2.64E-08 <2.75E-08 

WNW8603 DOWN-D(l) 6.98 1020 0.7 0.021 <3.83E-09 2.91±0.62E-08 8.24±0.92E-07 <3.43E-08 <3.1 IE-08 
WNW8603 DOWN D(2) 7.22 1026 0.6 0.005 <4.44E-09 1.93±0.63E-08 6.73±0.89E-07 <3.43E-08 <3.l lE-08 
WNW8603 DOWN - D(3) 7.01 1044 1.1 0.008 <3.52E-09 2.98±0.75E-08 9.14±0.SSE-07 <2.27E-08 <2.42E-08 
WNW8603 DOWN D(4) 7.16 1029 0.7 0.010 <3.61E-09 3.10±0.77E-08 9.20±0.91E-07 <2.27E-08 <2.42E-08 
WNW8603 DOWN - D(6) 7.07 1035 0.6 0.007 <5.30E-09 4.26±0.82E-08 9.13±0.90E-07 <2.27E-08 <2.42E-08 
WNW8603 DOWN -D(7) 7.13 1092 0.7 0.006 <5.46E-09 4.40±0.83E-08 7.33±0.85E-07 <2.0SE-08 <2.12E-08 
WNW8603 DOWN - D(S) 7.12 1103 0.6 0.012 <5.l!E-09 4.29±0.8 IE-08 8.69±0.88E-07 <2.14E-08 <2.SIE-08 
WNW8603 DOWN - D(8) 6.91 1144 0.8 0.005 <5.77E-09 4.62±0.85E-08 6.64±0.86E-07 <2.39E-08 <2.63E-08 

WNW8604 DOWN - D(I) 6.96 1035 2.3 0.013 <2.06E-09 I .50±0.03E-06 l.39±0. llE-06 <3.66E-08 <3.35E-08 
WNW8604 DOWN - D(2) 7.18 1056 I.I 0.011 <4.20E-09 2.43±0.03E-06 1.14±0.l0E-06 <3.43E-08 <3.l IE-08 
WNW8604 DOWN - D(3) 7.02 1119 1.0 0.028 <4.90E-09 3.18±0.06E-06 8.32±0.87E-07 <3.S0E-08 <3.69E-08 
WNW8604 DOWN - D(4) 7.20 1108 1.4 0.038 <5.0IE-09 3.55±0.06E-06 9.83±0.94E-07 <3.50E-08 <3.69E-08 
WNW8604 DOWN - D(6) 7.33 1180 1.9 0.015 <3.72E-09 3.80±0.06E-06 8.29±0.87E-07 <2.64E-08 <2.75E-08 
WNW8604 DOWN - D(7) 7.02 1161 2.2 <0.010 <5.98E-09 3.97±0.06E-06 1.01±0.09E-06 <2.64E-08 <2.75E-08 
WNW8604 DOWN - D(S) 7.11 1150 1.6 0.011 <3.0IE-09 3.90±0.06E-06 1.00±0.09E-06 <2.14E-08 <2.SIE-08 
WNW8604 DOWN - D(8) 7.23 1125 1.3 <0.010 <2.95E-09 4. I 5±0.06E-06 1.02±0.09E-06 <2.64E-08 <2.75E-08 

WNW8612 DOWN - D(I) 6.99 787 0.6 0.015 <3.96E-09 <2.76E-09 2.09±0.13E-06 <2.14E-08 <2.37E-08 
WNW8612 DOWN - D(2) 6.81 815 0.6 0.019 <5.24E-09 <2.55E-09 l.86±0.12E-06 <2.27E-08 <2.42E-08 
WNW8612 DOWN -D(3) 7.29 819 0.6 0.025 <3.90E-09 <3.72E-09 2.24±0.13E-06 <3.50E-08 <3.69E-08 
WNW86l2 DOWN D(4) 7.18 832 0.6 0.019 <4.30E-09 4.09±3.16E-09 1.97±0.12E-06 <3.50E-08 <3.69E-08 
WNW8612 DOWN- D(6) 7.22 829 0.8 0.026 <3.79E-09 <2.72E-09 2.01±0.12E-06 <2.05E-08 <2.12E-08 
WNW8612 DOWN D(7) 7.24 828 0.8 0.023 <3.88E-09 3.01±2.60E-09 l.95±0.12E-06 <2.05E-08 <2.12E-08 
WNW8612 DOWN -D(S) 7.25 832 0.8 0.024 <4.16E-09 <2.75E-09 1.88±0. llE-06 <2.14E-08 <2.51E-08 
WNW8612 DOWN D(8) 7.25 836 0.8 0.024 <3.65E-09 <3.34E-09 1.78±0. llE-06 <2.14E-08 <2.51E-08 

Hyqrµulic position is the general position in the geologic unit. Sconple rep number is indicated in parenthesis next to the hydraulic 
posltwn. 
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Table E-2 
Contamination Indicator Parameters for the Till-Sand Unit 

Location Hydraulic pH Conductivity TOC TOX Gros.s Alpha Gross Beta Tritium Cs-137 Co-60 
Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW0302 UP(l) 6.83 1350 0.7 0.010 <4.88E-09 <4.42E-09 l.l l±0.80E-07 <2.14E-08 <2.37E-08 
WNW0302 UP(2) 6.90 13% 0.8 0.017 <2.40E-09 l.16±0.75E-08 <i.00E-07 <2.14E-08 <2.37E-08 
WNW0302 UP(3) 7.05 1515 0.7 0.009 <5.98E-09 l.70±0.91E-08 <7.l0E-08 <3.50E-08 <3.69E-08 
WNW0302 UP(4) 6.83 1684 0.8 0.008 <4.98E-09 <5.l0E-09 <l.00E-07 <3.S0E-08 <3.69E-08 
WNW0302 UP(6) 6.96 1687 0.6 0.004 <9.92E-09 <4.99E-09 <l.00E-07 <3.50E-08 <3.69E-08 
WNW0302 UP(7) 6.90 1643 0.7 0.012 <5.92E-09 <5.67E-09 <I.00E-07 <3.16E-08 <3.68E-08 
WNW0302 UP(5) 6.79 1629 0.8 0.008 <5.55E-09 <4.99E-09 <l.00E-07 <2.39E-08 <2.63E-08 
WNW0302 UP(8) 6.82 1612 0.7 0.010 <6.52E-09 <7.03E-09 <1.00E-07 <2.14E-08 <2.SJE-08 

WNW0402 UP(l) 6.87 1201 0.6 0.007 <3.73E-09 <4.86E-09 <l.00E-07 <2.14E-08 <2.37E-08 
WNW0402 UP(2) 7.11 1131 0.5 0.011 <4.45E-09 l .06±0.69E-08 <1.00E-07 <3.43E-08 <3.l !E-08 
WNW0402 UP(3) 7.27 1146 0.6 0.010 <6.27E-09 8.13±5.82E-09 <l.00E-07 <3.50E-08 <3.69E-08 
WNW0402 UP(4) 7.04 1193 0.5 0.014 <5.71E-09 <4.SlE-09 1.80±0.80E-07 <3.50E-08 <3.69E-08 
WNW0402 UP(6) 7.17 1164 0.5 0.011 <8.76E-09 <4.92E-09 <7.67E-08 <3.50E-08 <3.69E-08 
WNW0402 UP(7) 7.08 1191 0.5 0.006 <6.46E-09 <5.22E-09 <7.95E-08 <2.05E-08 <2.12E-08 
WNW0402 UP(5) 6.94 1204 0.6 0.010 <6.38E-09 <5.04E-09 <I.00E-07 <2.14E-08 <2.51E-08 
WNW0402 UP(8) 6.89 1247 0.5 <0.004 <6.65E-09 <4.63E-09 <i.00E-07 <2.14E-08 <2.51E-08 

WNW0404 UP(!) 7.71 239 0.4 <0.004 <l.84E-09 <2.34E-09 <l.00E-07 <3.43E-08 <3. I !E-08 
WNW0404 UP(2) 7.81 260 0.4 <0.004 <l.73E-09 <2.31E-09 <l.00E-07 <3.50E-08 <3.69E-08 
WNW0404 UP(3) 7.95 269 0.4 <0.004 <2.26E-09 <3.30E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0404 UP(4) 7.68 256 0.3 <0.004 <l.22E-09 <2.20E-09 <l.00E-07 <3.50E-08 <3.69E-08 
WNW0404 UP(6) 7.86 269 0.3 <0.004 <l.77E-09 <2.18E-09 <1.00E-07 <2.05E-08 <2.12E-08 
WNW0404 UP(7) 7.68 267 0.4 <0.004 <l.50E-09 <2.56E-09 <l.00E-07 <2.05E-08 <2.12E-08 
WNW0404 UP(5) 7.36 276 0.4 <0.004 <l.30E-09 3.56±2.46E-09 <l.00E-07 <2.14E-08 <2.SIE-08 
WNW0404 UP(8) 7.81 265 0.4 <0.004 <l.87E-09 3.42±2.47E-09 <1.00E-07 <2.64E-08 <2.75E-08 

WNW0202 DOWN-B(l) 11.71 1935 1.2 0.009 <3.08E-09 3.86±0.66E-08 <8.12E-08 <3.66E-08 <3.35E-08 
WNW0202 DOWN-B(2) 10.67 1216 1.2 <0.004 <4.80E-09 2.75±0.48E-08 <i.00E-07 <3.43E-08 <3.l lE-08 
WNW0202 DOWN-B(3) 11.59 1174 0.8 0.004 <2.42E-09 2.34±0.44E-08 <i.00E-07 <3.50E-08 <3.69E-08 
WNW0202 DOWN -B(4) 11.54 1087 1.0 <0.005 <l.89E-08 3.34±0.6 IE-08 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0202 DOWN- B(6) 7.37 969 0.8 <0.004 <3.37E-09 1.05±0.44E-08 <I.00E-07 <3.50E-08 <3.69E-08 
WNW0202 DOWN-B(7) 10.59 990 0.9 <0.004 <2.48E-09 l .63±0.50E-08 <9.0lE-08 <3.16E-08 <3.68E-08 
WNW0202 DOWN-B(5) 11.76 763· 0.8 <0.004 <5.66E-09 1.53±0.49E-08 <l.00E-07 <2.64E-08 <2.75E-08 
WNW0202 DOWN -B(8) 11.45 789 0.8 0.005 <2.78E-09 l. 9 l±0.49E-08 <1.00E-07 <2.64E-08 <2.75E-08 

WNW0204 DOWN-B(l) 8.29 532 0.6 0.007 <2.81E-09 6.28±3.2 lE-09 2.31±0.92E-07 <2.98E-08 <2.64E-08 
WNW0204 DOWN-B(2) 7.81 544 0.5 0.012 <2.34E-09 4.76±2.86E-09 <7.96E-08 <2.27E-08 <2.42E-08 
WNW0204 DOWN-B(3) 8.39 545 0.4 0.005 <2.07E-09 4.73±2.93E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0204 DOWN-B(4) 8.47 527 0.5 0.007 <2.41E-09 2.82±2.64E-09 l .29±0.80E-07 <2.27E-08 <2.42E-08 
WNW0204 DOWN -B(6) 8.41 560 0.5 <0.004 <2.00E-09 5.29±2.79E-09 <7.63E-08 <2.05E-08 <2.12E-08 
WNW0204 DOWN-B(7) 7.80 585 0.6 <0.004 <2.22E-09 3.81±2.91E-09 <7.28E-08 <3.l6E-08 <3.68E-08 
WNW0204 DOWN-B(5) 8.38 596 0.5 <0.004 <3.42E-09 2. 70±2.49E-09 <l.00E-07 <2.64E-08 <2.75E-08 
WNW0204 DOWN-B(8) 8.12 595 0.6 0.01 l <2.91E-09 2.65±2.42E-09 <l.00E-07 <2.14E-08 <2.SlE-08 

Hytf:,µulic position is the general position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydraulic 
position. 
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Table E - 2 (concluded) 

Contamination Indicator Parameters for the Till-Sand Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 

Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW0206 DOWN B(l) 7.31 577 0.8 0.010 2.08±2.04E-09 <2.45E-09 <l.00E-07 <3.66E-08 <3.35E-08 

WNW0206 DOWN-B(2) 7.08 609 0.7 0.004 <2.65E-09 <2.27E-09 8.21±7.90E-08 <2.27E-08 <2.42E-08 

WNW0206 DOWN B(3) 7.45 607 0.9 0.005 3.95±3.32E-09 <2.68E-09 <l.00E-07 <3.50E-08 <3.69E-08 

WNW0206 DOWN -B(4) 7.54 604 0.7 <0.005 <2.64E-09 3.45±2.6 IE-09 <7.55E-08 <2.27E-08 <2.42E-08 

WNW0206 DOWN B(6) 7.56 621 0.6 0.006 <2.77E-09 <2.58E-09 <l.00E-07 <2.05E-08 <2.12E-08 

WNW0206 DOWN -B(7) 7.42 622 0.7 <0.004 <2.27E-09 <2.72E-09 <l.00E-07 <2.14E-08 <2.SIE-08 

WNW0206 DOWN B(5) 7.63 631 0.6 <0.004 <3.70E-09 <2.30E-09 <l.00E-07 <2.64E-08 <2.75E-08 

WNW0206 DOWN-B(S) 7.63 162* 0.6 0.004 <2.87E-09 <2.41E-09 <l.00E-07 <2.64E-08 <2.75E-08 

WNW0208 DOWN -B(l) 7.43 315 0.8 <0.004 <2.12E-09 2.44±2.34E-09 <l.00E-07 <2.31E-08 2.67±0.54E-08 

WNW0208 DOWN - B(2) 7.21 327 0.7 <0.004 2.l l±l.69E-09 4.50±2.53E-09 <l.00E-07 <2.14E-08 <2.37E-08 

WNW0208 DOWN -B(3) 7.65 316 0.4 <0.004 <l.71E-09 <2.52E-09 <l.00E-07 <3.50E-08 <3.69E-08 

WNW0208 DOWN - B(4) 7.74 310 0.7 <0.004 <2.09E-09 3.57±2.40E-09 <l.00E-07 <2.88E-08 <3.06E-08 

WNW0208 DOWN-B(6) 7.77 324 0.6 <0.004 <2.37E-09 <2.24E-09 <l.00E-07 <3.50E-08 <3.69E-08 

WNW0208 DOWN - B(7) 7.50 315 0.9 <0.004 3.53±2.77E-09 <2.62E-09 <l.00E-07 <3.16E-08 <3.68E-08 

WNW0208 DOWN - B(5) 7.86 317 0.6 <0.004 <l.52E-09 <2.21E-09 <l.00E-07 <2.14E-08 <2.SIE-08 

WNW0208 DOWN -B(8) 7.80 321 0.6 <0.004 <l.55E-09 3.07±2.35E-09 <l.00E-07 <2.l4E-08 <2.51E-08 

WNW0701 DOWN -B(l) 7.18 853 0.7 0.005 <3.75E-09 <2.64E-09 <l.00E-07 <2.98E-08 <2.64E-08 

WNW0701 DOWN-B(2) 6.77 802 1.5 <0.004 <l.87E-09 <2.66E-09 <l.00E-07 <2.27E-08 <2.42E-08 

WNW0701 DOWN B(3) 7.25 791 0.6 <0.004 <4.72E-09 <2.64E-09 <l.00E-07 <3.50E-08 <3.69E-08 

WNW0701 DOWN - B(4) 7.38 798 0.7 <0.004 <4.l0E-09 <2.62E-09 <7.56E-08 <2.27E-08 <2.42E-08 

WNW0701 DOWN -8(6) 7.05 843 0.6 <0.004 <3.30E-09 <2.62E-09 <6.93E-08 <3.S0E-08 <3.69E-08 

WNW0701 DOWN - B(7) 7.21 935 0.6 <0.004 <4.06E-09 <2.70E-09 <l.00E-07 <2.05E-08 <2.12E-08 

WNW0701 DOWN B(5) 7.25 992 0.6 <0.004 <6.00E-09 <2.76E-09 <l.00E-07 <2.64E-08 <2.75E-08 

WNW0701 DOWN B(8) 7.06 1007 0.6 <0.004 <3.81E-09 <2.92E-09 <l.00E-07 <2.14E-08 <2.SIE-08 

WNW0905 DOWN - B(I) 6.63 1651 1.4 <0.004 <l.30E-08 <7.56E-09 l.20±0.82E-07 <3.66E-08 <3.35E-08 

WNW0905 DOWN - B(2) 6.64 1635 1.1 0.014 1.25±1.00E-08 7.49±5.45E-09 2.51±0.77E-07 <2.14E-08 <2.37E-08 

WNW0905 DOWN -B(3) 6.74 1628 I.I <0.004 <8.46E-09 7.76±5.20E-09 3.46±0.79E-07 <2.27E-08 <2.42E-08 

WNW0905 DOWN-B(4) 6.67 1629 1.0 <0.004 <9.90E-09 6.59±4.79E-09 3.56±0.78E-07 <3.S0E-08 <3.69E-08 

WNW0905 DOWN - B(6) 6.74 1609 1.2 <0.004 <8.03E-09 <5.00E-09 3.13±0.84E-07 <3.l6E-08 <3.68E-08 

WNW0905 DOWN -B(7) 6.70 1617 I.I <0.004 <8.07E-09 5.56±5.07E-09 I .86±0.83E-07 <2.64E-08 <2.75E-08 

WNW0905 DOWN - B(5) 6.89 1612 I.I <0.004 <8.82E-09 9.48±5.54E-09 3. I0±0.83E-07 <2.14E-08 <2.SIE-08 

WNW0905 DOWN B(S) 6.52 16(Xl I.I <0.004 <4.09E-09 9.42±6.l4E-09 2.14±0.SIE-07 <2.64E-08 <2.75E-08 

Hydraulic position is the geneml position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydmulic 
posltwn. 

* Apparent analytical outlier 
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Table E- 3 
Contamination Indicator Parameters for the Un weathered Lavery Till Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 
Code Position µmhos..'cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW0405 UP(l) 6.97 843 0.7 0.004 <2.18E-09 5.19±3.l4E-09 <l.00E-07 <2.14E-08 <2.37E-08 
WNW0405 UP(2) 7.17 816 1.4 <0.004 <3.06E-09 l .77±0.48E-08 l .23±0.78E-07 <3.43E-08 <3.l lE-08 
WNW0405 UP(3) 7.20 964 1.2 0.005 <3.12E-09 6.34±4.21E-09 <6.84E-08 <3.50E-08 <3.69E-08 
WNW0405 UP(4) 7.14 931 1.8 0.014 <5.87E-09 1.03±0.36E-08 9.81±8.04E-08 <3.50E-08 <3.69E-08 
WNW0405 UP(6) 7.31 890 1.5 0.007 <5.44E-09 9.70±3.42E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0405 UP(7) 7.21 886 1.7 <0.004 <3.38E-09 9.34±3.55E-09 <7.57E-08 <2.64E-08 <2.75E-08 
WNW0405 UP(5) 6.98 837 1.6 0.005 <4.70E-09 7.66±3.34E-09 <l.00E-07 <2.14E-08 <2.SlE-08 
WNW0405 UP(8) 7.24 821 1.8 0.004 <3.91E-09 5.02±2.85E-09 <l.00E-07 <2.64E-08 <2.75E-08 

WNW0704 UP(l) 6.30 1195 19.5 0.036 <3.21E-09 1.29±0.52E-08 <l.00E-07 <2.31E-08 <1.92E-08 
WNW0704 UP(2) 6.42 1167 18.4 0.026 <6.12E-09 l .63±0.51E-08 <l.00E-07 <3.50E-08 <3.69E-08 
WNW0704 UP(3) 6.39 1070 17.4 0.018 <6.14E-09 2.70±0.95E-08 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0704 UP(4) 6.39 1112 18.2 0.020 l.02±0.95E-08 2.22±0.60E-08 <l.00E-07 <3.50E-08 <3.69E-08 
WNW0704 UP(6) 6.90 1147 19.1 0.028 <8.44E-09 2.16±0.50E-08 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0704 UP(7) 6.35 1163 21.8 0.024 <6.46E-09 l.93±0.57E-08 <8.25E-08 <2.60E-08 <2.90E-08 
WNW0704 UP(5) 6.33 1162 22.0 0.043 <4.97E-09 l .42±0.40E-08 <l.00E-07 <2.64E-08 <2.75E-08 
WNW0704 UP(8) 6.25 1065 21.9 0.041 <4.72E-09 2.42±0.58E-08 <l.00E-07 <2.64E-08 <2.75E-08 

WNW0707 UP(!) 6.57 358 2.6 0.005 <l.42E-09 6.21±2.80E-09 <l.00E-07 <3.66E-08 <3.35E-08 
WNW0707 UP(2) 7.36 331 2.5 0.008 <l.26E-09 5.95±2.67E-09 <l.00E-07 <3.50E-08 <3.69E-08 
WNW0707 UP(3) 6.49 276 1.9 0.006 <l.30E-09 5.28±2.72E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0707 UP(4) 6.60 425 2.6 0.006 <2.67E-09 3.78±2.82E-09 <1.00E-07 <2.27E-08 <2.42E-08 
WNW0707 UP(6) 7.00 494 2.6 0.007 <l.49E-09 4.14±2.87E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0707 UP(7) 6.70 492 2.9 0.006 <2.34E-09 5.26±3.03E-09 <7.69E-08 <2.0SE-08 <2.12E-08 
WNW0707 UP(5) 6.48 408 2.7 0.005 <l.96E-09 <2.53E-09 <l.00E-07 <2.64E-08 <2.75E-08 
WNW0707 UP(8) 6.32 330 2.8 0.006 <l.llE-09 5.52±2.81E-09 <l.00E-07 <2.14E-08 <2.51E-08 

WNW0109 DOWN -B(1) 7.15 739 0.8 <0.004 <3.36E-09 4.74±2.86E-09 4.30±0.85E-07 <2.14E-08 <2.37E-08 
WNW0109 DOWN -B(2) 7.18 685 0.6 <0.004 <2.92E-09 3.21±2.73E-09 5.43±0.84E-07 <3.50E-08 <3.69E-08 
WNW0109 DOWN -B(3) 7.01 670 0.7 <0.004 <2.53E-09 <2.58E-09 l.17±0.07E-06 <3.50E-08 <3.69E-08 
WNW0109 DOWN -B(4) 7.18 616 0.6 0.006 <3.84E-09 <2.45E-09 1.05±0. lOE-06 <2.27E-08 <2.42E-08 
WNW0109 DOWN-B(6) 7.14 620 0.5 <0.004 <3.0SE-09 2.80±2.73E-09 1.05±0 .09E-06 <2.27E-08 <2.42E-08 
WNW0109 DOWN-B(7) 7.22 612 0.9 <0.004 <2.74E-09 3.29±2.59E-09 1.03±0.09E-06 <2.05E-08 <2.12E-08 
WNW0109 DOWN-B(5) 7.05 610 0.6 <0.004 <2.93E-09 <2.68E-09 1.09±0.09E-06 <2.64E-08 <2.75E-08 
WNW0109 DOWN -B(8) 7.31 597 0.6 <0.004 <2.92E-09 5.03±2.75E-09 1.46±0.lOE-06 <2.64E-08 <2.75E-08 

WNW0llO DOWN -B(l) 7.23 660 0.5 <0.004 <3.75E-09 <2.55E-09 9.49±0.96E-07 <2.14E-08 <2.37E-08 
WNW0llO DOWN -B(2) 7.18 618 0.5 <0.004 <3.49E-09 2.64±2.64E-09 8.30±0.92E-07 <2.27E-08 <2.42E-08 
WNW0llO DOWN -B(3) 7.08 637 0.5 <0.004 <3.35E-09 <2.43E-09 l.05±0.09E-06 <3.50E-08 <3.69E-08 
WNW0l 10 DOWN -B(4) 7.20 572 0.4 <0.005 <2.76E-09 2.42±2.40E-09 1.13±0 .I 0E-06 <3.50E-08 <3.69E-08 
WNW0llO DOWN B(6) 7.17 578 0.4 <0.004 <3.62E-09 4.14±2.70E-09 1.14±0. lOE-06 <2.27E-08 <2.42E-08 
WNW0!I0 DOWN -B(7) 7.25 569 0.5 <0.004 <3.73E-09 <2.41E-09 1.23±0.lOE-06 <2.05E-08 <2.12E-08 
WNW0llO DOWN -B(5) 7.08 602 0.5 <0.004 <3.27E-09 <2.48E-09 I .I l±0.09E-06 <2.64E-08 <2.75E-08 
WNW0llO DOWN - B(8) 7.30 582 0.5 <0.004 <3.28E-09 <2.40E-09 l. l 1±0.09E-06 <2.14E-08 <2.51E-08 

Hydraulic position is the geneml position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydmulic 
posttwn. 
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Table E - 3 (continued) 

Contamination Indicator Parameters for the Un weathered Lavery Till Unit 

Location Hydranlic pH Condnctivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 
Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW0!l5 DOWN -B(l) 7.31 580 0.6 <0.004 <2.78E-09 4.22±2.64E-09 3.18±0.84E-07 <3.66E-08 <3.35E-08 
WNW0115 DOWN -B(2) 7.41 520 0.6 0.006 <2.29E-09 4.08±2.71E-09 3.87±0.82E-07 <2.14E-08 <2.37E-08 
WNW0115 DOWN -B(3) 7.25 584 0.6 <0.004 <2.98E-09 5.19±2.71E-09 7.79±0.84E-07 <2.27E-08 <2.42E-08 
WNW0!l5 DOWN B(4) 7.43 492 0.5 0.027 <2.58E-09 3.80±2.62E-09 8.36±0.90E-07 <3.S0E-08 <3.69E-08 
WNW0115 DOWN B(6) 7.39 559 0.5 <0.004 <2.47E-09 <2.69E-09 6.65±0.85E-07 <2.27E-08 <2.42E-08 
WNW0115 DOWN B(7) 7.64 508 0.5 <0.004 <2.68E-09 2.75±2.46E-09 5.03±0.82E-07 <3.16E-08 <3.68E-08 
WNW0115 DOWN -8(5) 7.39 544 0.5 <0.004 <2.18E-09 3.08±2.74E-09 5.26±0.83E-07 <2.64E-08 <2.75E-08 
WNW0115 DOWN-8(8) 7.27 567 0.5 <0.004 <2.40E-09 <2.52E-09 6.14±0.86E-07 <2.64E-08 <2.75E-08 

WNW0702 DOWN -B(I) 7.07 1038 0.6 <0.004 2.96±2.90E-09 3.12±2.83E-09 <7.80E-08 <3.66E-08 <3.35E-08 
WNW0702 DOWN - B(2) 6.78 964 1.6 <0.004 8.77±7.40E-09 7.07±3.02E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0702 DOWN -B(3) 7.06 964 0.9 <0.004 <4.17E-09 6.90±3.16E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0702 DOWN - 8(4) 7.29 962 0.9 <0.004 7.65±6.00E-09 4.41±3.09E-09 <7.76E-08 <2.27E-08 <2.42E-08 
WNW0702 DOWN -B(6) 8.12 756 1.0 <0.004 <7.94E-09 3.57±2.96E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0702 DOWN -B(7) 7.23 984 0.7 <0.004 <4.77E-09 4.91±2.90E-09 <l.00E-07 <3.16E-08 <3.68E-08 
WNW0702 DOWN -B(5) 7.19 980 0.8 <0.004 <3.83E-09 <2.72E-09 <l.00E-07 <2.64E-08 <2.75E-08 
WNW0702 DOWN B(8) 7.12 474 0.6 <0.004 <4.29E-09 3.97±3.00E-09 <l.00E-07 <2.64E-08 <2.75E-08 

WNW0703 DOWN B(l) 7.18 857 0.4 <0.004 <2.46E-09 3.42±2.86E-09 <l.00E-07 <2.31E-08 <L92E-08 
WNW0703 DOWN B(2) 7.67 770 0.6 <0.004 <2.95E-09 <2.82E-09 <l.00E-07 <3.50E-08 <3.69E-08 
WNW0703 DOWN-B(3) 7.18 851 0.6 <0.004 <3.97E-09 <2.67E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0703 DOWN -B(4) 7.28 815 0.5 <0.004 <3.32E-09 5.12±3.0SE-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0703 DOWN -8(6) 7.36 869 0.5 <0.004 6.53±5.49E-09 <2.71E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0703 DOWN B(7) 7.18 91] 0.5 <0.004 <4.24E-09 4.63±2.81E-09 <l.00E-07 <3.16E-08 <3.68E-08 
WNW0703 DOWN B(5) 7.13 940 0.4 <0.004 <4.79E-09 3. 93±2. 77E-09 <L00E-07 <2.14E-08 <2.SIE-08 
WNW0703 DOWN-B(8) 6.99 834 0.5 <0.004 <4.35E-09 4. l 7±2.69E-09 <l.00E-07 <2.64E-08 <2.75E-08 

WNW0705 DOWN - B(I) 7.24 455 1.9 0.006 <l.03E-09 4.96±2.79E-09 <l.00E-07 <2.31E-08 <l.92E-08 
WNW0705 DOWN -B(2) 6.80 382 1.6 0.005 <l.62E-09 5.68±2.69E-09 <l.00E-07 <2.14E-08 <2.37E-08 
WNW0705 DOWN - B(3) 7.26 430 1.5 0.007 <2.14E-09 3.64±2.66E-09 <7.S0E-08 <3.50E-08 <3.69E-08 
WNW0705 DOWN -B(4) 7.32 477 1.5 <0.004 <2.20E-09 4.46±2.88E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0705 DOWN-B(6) 8.05 511 1.7 0.005 <2.77E-09 <2.75E-09 <7.32E-08 <2.27E-08 <2.42E-08 
WNW0705 DOWN-B(7) 7.21 565 1.6 <0.004 <3.61E-09 4.68±2.76E-09 <l.00E-07 <2.05E-08 <2.12E-08 
WNW0705 DOWN B(5) 6.96 327 1.7 <0.004 <3.53E-09 <2.63E-09 <l.00E-07 <2.14E-08 <2.51E-08 
WNW0705 DOWN-B(8) 7.11 508 2.0 <0.004 <l.80E-09 <2.57E-09 <l.00E-07 <2.64E-08 <2.75E-08 

WNW0904 DOWN - B(l) 7.06 1064 1.1 <0.004 <3.47E-09 5.71±3.31E-09 <L00E-07 <2.31E-08 <1.92E-08 
WNW0904 DOWN-B(2) 7.23 996 l.l <0.004 <4.69E-09 <2.88E-09 <l.00E-07 <3.50E-08 <3.69E-08 
WNW0904 DOWN - B(3) 7.18 960 1.5 <0.004 <6.39E-09 4.39±3.0IE-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNW0904 DOWN -B(4) 7.10 909 0.9 <0.004 <5.23E-09 <2.92E-09 <l.00E-07 <3.S0E-08 <3.69E-08 
WNW0904 DOWN -B(6) 7.18 856 0.8 <0.004 <4.71E-09 <2.74E-09 <l.00E-07 <3.16E-08 <3.68E-08 
WNW0904 DOWN-B(7) 7.20 855 0.6 <0.004 <3.81E-09 3.72±2.64E-09 <l.00E-07 <2.05E-08 <2.12E-08 
WNW0904 DOWN -8(5) 7.37 822 0.8 <0.004 <2.81E-09 4.25±2.71E-09 <l.00E-07 <2.14E-08 <2.51E-08 
WNW0904 DOWN -8(8) 7.00 827 0.6 <0.004 3.60±3.53E-09 4.45±2.99E-09 <l.00E-07 <2.14E-08 <2.51E-08 

HyqfY!UliC position is the general position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydraulic 
posltwn. 
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Table E - 3 (continued) 

Contamination Indicator Parameters for the Un weathered Lavery Till Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 
Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNWll0IB DOWN B(l) 7.02 1184 0.6 0.007 <4.72E-09 1.41 ±0.59E-08 <l.OOE-07 <3.43E-08 <3.llE-08 
WNWII0IB DOWN - B(2) 6.91 1126 0.6 <0.004 7.76±6.58E-09 7.79±4.4SE-09 <l.OOE-07 <3.S0E-08 <3.69E-08 
WNWIJ0lB DOWN - B(3) 7.15 1103 0.5 <0.004 1.33±0.SIE-08 6.08±3.33E-09 <l.OOE-07 <3.S0E-08 <3.69E-08 
WNWll0!B DOWN- B(4) 7.08 970 0.6 <0.004 <6.28E-09 1.03±0.3SE-08 <l.OOE-07 <3.S0E-08 <3.69E-08 
WNWll0!B DOWN- B(6) 7.29 928 0.5 <0.004 <3.88E-09 9.05±3.3SE-09 <l.OOE-07 <2.0SE-08 <2.12E-08 
WNWllOIB DOWN-B(7) 7.32 912 0.6 <0.004 <4.87E-09 5.26±3.09E-09 <l.OOE-07 <2.64E-08 <2.75E-08 
WNWJI0IB DOWN B(5) 7.12 910 0.6 <0.004 <2.52E-09 5.43±3.25E-09 <l.OOE-07 <2.64E-08 <2.75E-08 
WNWl!0lB DOWN -B(8) 7.10 915 0.6 <0.004 <3.S0E-09 5.20±3.SSE-09 <l.OOE-07 <2.64E-08 <2.75E-08 

WNW1106B DOWN-B(1) 7.24 803 0.9 <0.004 <2.?IE-09 4.47±2.82E-09 <l.OOE-07 <2.14E-08 <2.37E-08 
WNWII06B DOWN -B(2) 7.14 830 0.8 <0.004 <3.62E-09 7.81±3.27E-09 <l.OOE-07 <2.27E-08 <2.42E-08 
WNWl106B DOWN- B(3) 7.02 837 0.7 <0.004 <2.40E-09 3.65±3.09E-09 <1.00E-07 <2.27E-08 <2.42E-08 
WNW1106B DOWN - B(4) 7.13 849 0.7 <0.004 <4.67E-09 6.20±3.00E-09 <l.OOE-07 <3.S0E-08 <3.69E-08 
WNWII06B DOWN- B(6) 7.14 814 0.8 <0.004 <5.0IE-09 4.71±2.85E-09 <l.OOE-07 <3.16E-08 <3.68E-08 
WNW1106B DOWN- B(7) 7.32 819 0.7 <0.004 <4.73E-09 5.80±3.12E-09 <I.OOE-07 <2.64E-08 <2.75E-08 
WNW1106B DOWN- B(S) 6.98 807 0.7 <0.004 <4.53E-09 3.41±3.00E-09 <l.OOE-07 <2.14E-08 <2.51E-08 
WNW1106B DOWN- B(8) 7.29 821 0.7 <0.004 <4.75E-09 <3.09E-09 <l.OOE-07 <2.14E-08 <2.51E-08 

WNW1109B DOWN- B(l) 7.58 459 0.6 <0.004 <2.28E-09 3.19±2.54E-09 5.05±0.83E-07 <2.14E-08 <2.37E-08 
WNW1109B DOWN- B(2) 7.43 743 0.6 <0.004 <2.ISE-09 <2.13E-09 5.50±0.87E-07 <2.88E-08 <3.06E-08 
WNW1109B DOWN -B(3) 7.36 490 0.7 <0.004 <l.93E-09 <2.62E-09 5.48±0.88E-07 <3.S0E-08 <3.69E-08 
WNWl109B DOWN-B(4) 7.67 484 0.6 <0.004 <2.72E-09 <2.41E-09 4.68±0.82E-07 <2.27E-08 <2.42E-08 
WNWl109B DOWN- B(6) 7.62 458 0.7 <0.004 <l.86E-09 <2.45E-09 3.79±0.84E-07 <2.0SE-08 <2.12E-08 
WNW1109B DOWN- B(7) 7.89 478 0.6 <0.004 <l.80E-09 <2.37E-09 3.98±0.82E-07 <2.05E-08 <2.12E-08 
WNW1109B DOWN- B(5) 7.56 486 0.7 <0.004 <l.73E-09 3.09±2.81E-09 4.51±0.83E-07 <2.64E-08 <2.75E-08 
WNW1109B DOWN- B(8) 7.59 485 0.7 <0.004 <l.77E-09 <2.60E-09 4.14±0.83E-07 <2.39E-08 <2.63E-08 

WNW0I07 DOWN- C(l) 7.31 1107 0.9 <0.004 <5.76E-09 7.35±3.34E-09 9.20±0.96E-07 <2.14E-08 <2.37E-08 
WNW0107 DOWN- C(2) 6.88 1002 0.9 <0.004 <6.32E-09 6.68±4.80E-09 1.26±0. I0E-06 <3.43E-08 <3.llE-08 
WNW0107 DOWN-C(3) 6.89 926 1.0 <0.004 <4.08E-09 4.03±3.97E-09 1.30±0. IOE-06 <2.27E-08 <2.42E-08 
WNW0I07 DOWN - C(4) 7.11 924 0.8 <0.004 <6.llE-09 2.76±2.75E-09 I .00±0.09E-06 <3.50E-08 <3.69E-08 
WNW0I07 DOWN- C(6) 6.99 962 0.7 <0.004 <4.75E-09 4.41±3.15E-09 1.43±0. l lE-06 <2.27E-08 <2.42E-08 
WNW0107 DOWN- C(7) 7.00 965 0.6 <0.004 <5.l6E-09 4.69±2.92E-09 1.24±0.1 0E-06 <3.16E-08 <3.68E-08 
WNW0107 DOWN- C(5) 7.01 960 0.7 <0.004 <3.84E-09 3.87±3.06E-09 1.33±0. IOE-06 <2.64E-08 <2.75E-08 
WNW0107 DOWN- C(8) 6.87 916 0.9 <0.004 <l.97E-09 3.39±2.99E-09 1.40±0. I0E-06 <2.64E-08 <2.75E-08 

WNW0108 DOWN-C(l) 7.62 1161 0.9 <0.004 <5.36E-09 5.95±3.17E-09 <l.OOE-07 <3.43E-08 <3.llE-08 
WNW0108 DOWN- C(2) 6.83 1228 0.8 <0.004 <5.54E-09 6.08±3.07E-09 <l.OOE-07 <3.43E-08 <3.llE-08 
WNW0108 DOWN-C(3) 7.06 1077 0.8 <0.004 <5.87E-09 6.76±3.28E-09 <I.OOE-07 <2.27E-08 <2.42E-08 
WNW0108 DOWN-C(4) 7.14 912 0.8 <0.004 <3.91E-09 5.73±3.05E-09 <7.85E-08 <2.27E-08 <2.42E-08 
WNW0108 DOWN-C(6) 7.04 911 0.8 <0.004 <5.43E-09 4.87±2.92E-09 <l.OOE-07 <2.27E-08 <2.42E-08 
WNW0108 DOWN-C(7) 7.12 839 0.8 <0.004 <4.64E-09 4.47±2.79E-09 <l.OOE-07 <2.0SE-08 <2.12E-08 
WNW0108 DOWN-C(5) 7.12 809 0.8 <0.004 <4.50E-09 3.58±2.71E-09 <l.OOE-07 <2.14E-08 <2.SIE-08 
WNW0108 DOWN- C(8) 7.19 804 0.8 <0.004 <3.61E-09 <2.77E-09 <l.OOE-07 <2.57E-08 <3.0IE-08 

Hy4n;iulic position is the general position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydraulic 
posltzon. 
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Table E - 3 (continued) 

Contamination Indicator Parameters for the Un weathered Lavery Till Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 
Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW0114 DOWN - C(l) 7,29 623 0,5 <0,004 <2,90E-09 4,45±2,84E-09 4,65±0,85E-07 <2,14E-08 <2,37E-08 
WNW0l14 DOWN -C(2) 7,14 607 0,5 <0,004 <2,47E-09 <2,50E-09 3,54±0,84E-07 <2,27E-08 <2A2E-08 
WNW0114 DOWN - C(3) 7,02 611 0,8 <0,004 <2,07E-09 4,52±2,84E-09 3,50±0,78E-07 <2,27E-08 <2A2E-08 
WNW0114 DOWN- C(4) 7,12 555 0,5 <0,005 <2,08E-09 5Al±2,73E-09 3A4±0,83E-07 <2,27E-08 <2A2E-08 
WNW0l14 DOWN- C(6) 7,08 559 0,5 <0,004 <2,26E-09 <2A0E-09 3,56±0,8IE-07 <2,27E-08 <2A2E-08 
WNW0!l4 DOWN-C(7) 7,11 566 0,5 <0,004 <3A7E-09 <2,35E-09 3A5±0,80E-07 <2,05E-08 <2,l2E-08 
WNW0114 DOWN - C(5) 7,13 606 0,5 <0,004 <2,84E-09 <2,75E-09 4,98±0,83E-07 <2,14E-08 <2,51E-08 
WNW0114 DOWN -C(8) 6,96 650 0,7 <0,004 <l,87E-09 <2,74E-09 3, 13±0,82E-07 <2,64E-08 <2,75E-08 

WNW0409 DOWN-C(l) 7,37 404 0,4 <0,004 <L62E-09 6,75±3, 12E-09 6,2l±0,86E-07 <2, 14E-08 <2,37E-08 
WNW0409 DOWN-C(2) 7,94 403 0,4 0,013 <L69E-09 7,74±2,83E-09 <LOOE-07 <3A3E-08 <3,llE-08 
WNW0409 DOWN C(3) 7,58 388 0,4 <0,004 2A6±2,27E-09 8,43±3, 18E-09 <LOOE-07 <3,S0E-08 <3,69E-08 
WNW0409 DOWN C(4) 7,74 377 0,3 0,017 <2,S0E-09 5,22±2,78E-09 L22±0,82E-07 <2,27E-08 <2A2E-08 
WNW0409 DOWN - C(6) 7,68 396 0,3 <0,004 3, 10±2,88E-09 3,74±2,52E-09 <LOOE-07 <2,05E-08 <2,12E-08 
WNW0409 DOWN- C(7) 7,70 399 0,5 <0,004 <3,00E-09 4,54±2,61E-09 <7,19E-08 <3,l6E-08 <3,68E-08 
WNW0409 DOWN-C(S) 7,46 411 0,4 <0,004 <2,26E-09 4,56±2,59E-09 <LOOE-07 <2,14E-08 <251E-08 
WNW0409 DOWN C(8) 7,79 397 0,5 <0,004 <L47E-09 U2±0,33E-08 <LOOE-07 <2,64E-08 <2,75E-08 

WNW0910 DOWN - C(5) 7,25 1434 5,1 <0,004 <5,04E-09 l ,36±0,54E-08 <LOOE-07 <2,64E-08 <2,75E-08 
WNW0910 DOWN - C(8) 7,04 1422 2,7 <0,004 L57±L03E-08 Ll9±0,51E-08 <LOOE-07 <2,l4E-08 <2,SIE-08 

WNW1102B DOWN-C(l) 7,28 649 0,4 <0,004 <2A0E-09 4,57±2,54E-09 <LOOE-07 <3A3E-08 <3,llE-08 
WNW1102B DOWN-C(2) 7,34 688 0,5 0,004 <3,74E-09 <2,67E-09 <l,OOE-07 <3,S0E-08 <3,69E-08 
WNW1l02B DOWN - C(3) 7,01 670 0,5 <0,004 <4,0IE-09 <2,62E-09 <LOOE-07 <3,S0E-08 <3,69E-08 
WNW1102B DOWN - C(4) 7,18 601 0,5 <0,004 <2,75E-09 4,60±2,91E-09 <7,79E-08 <2,27E-08 <2A2E-08 
WNWl102B DOWN - C(6) 7,13 641 0,6 <0,004 <4,43E-09 <2,50E-09 <LOOE-07 <2,0SE-08 <2,12E-08 
WNW1102B DOWN - C(7) 7,13 635 0,5 <0,004 <2,8IE-09 <2,64E-09 <LOOE-07 <2,0SE-08 <2,12E-08 
WNW1102B DOWN-C(5) 7,03 612 0,6 <0,004 <3,84E-09 <2,62E-09 <LOOE-07 <2,14E-08 <2,51E-08 
WNW1102B DOWN - C(8) 7,16 577 0,5 <0,004 <2,74E-09 2,83±2,82E-09 <LOOE-07 <2,l4E-08 <2,51E-08 

WNW1103B DOWN C(l) 6,98 729 0,6 0,007 <3,86E-09 3,27±2,72E-09 <7A8E-08 <2,l4E-08 <2,37E-08 
WNWl103B DOWN- C(2) 7,51 772 0,5 0,007 <5,09E-09 4,81±3, lSE-09 <LOOE-07 <3,S0E-08 <3,69E-08 
WNWll03B DOWN-C(3) 7,21 757 0,7 <0,004 <2,92E-09 6,05±3, 17E-09 <LOOE-07 <3,S0E-08 <3,69E-08 
WNWII03B DOWN-C(4) 7,13 771 0,6 <0,004 <5,79E-09 3,29±2,83E-09 <LOOE-07 <2,27E-08 <2A2E-08 
WNW1103B DOWN C(6) 7,l I 742 0,6 <0,004 <4,88E-09 <2,60E-09 <LOOE-07 <2,05E-08 <2,12E-08 
WNW1103B DOWN C(7) 7,09 728 0,6 <0,004 <4,l7E-09 <2,70E-09 <LOOE-07 <2,05E-08 <2,l2E-08 
WNW1103B DOWN - C(5) 7,00 752 0,7 <0,004 <3,99E-09 <2,52E-09 <l,OOE-07 <2,64E-08 <2,75E-08 
WNW1103B DOWN-C(8) 7,16 659 0,7 <0,004 <2,61E-09 3,66±2,92E-09 <LOOE-07 <2,64E-08 <2,75E-08 

Hyd,roolic position is the general position in the geologic unit, Sample rep number is indicated in parenthesis next to the hydroolic 
posltwn, 

Well W NW09 IO was incorporated into the groundwater program in late 1992, 
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Table E - 3 (concluded) 

Contamination Indicator Parameters for the Un weathered Lavery Till Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 

Code Position µmhos/cm25C mg/L mg/L ftCi/mL µCi/mL µCi/mL µCi/mL µCi/rnL 

WNWJ104B DOWN-C(l) 6.98 704 0.8 <0.004 <3.!4E-09 3.30±2.42E-09 l .77±0.78E-07 <2.l4E-08 <2.37E-08 

WNW1104B DOWN-C(2) 7.13 731 0.7 <0.004 <4.43E-09 3.35±2.95E-09 <l.OOE-07 <2.27E-08 <2.42E-08 

WNWll04B DOWN -C(3) 7.22 716 0.6 <0.004 <3.8 !E-09 3.83±2.99E-09 <l.OOE-07 <3.SOE-08 <3.69E-08 

WNWl104B DOWN- C(4) 7.21 709 0.6 <0.004 <4.53E-09 2.66±2.53E-09 <l.OOE-07 <2.88E-08 <3.06E-08 

WNW1104B DOWN- C(6) 7.29 653 0.8 <0.004 <2.41E-09 3.77±2.66E-09 <LOOE-07 <3.l6E-08 <3.68E-08 

WNW1104B DOWN-C(7) 7.44 654 0.6 <0.004 <2.72E-09 4.91±2.89E-09 <I.0OE-07 <2.14E-08 <2.51E-08 

WNWH04B DOWN - C(5) 7.27 645 0.7 <0.004 <3.36E-09 <2.69E-09 <UlOE-07 <2.l4E-08 <2.51E-08 

WNW!l04B DOWN C(8) 7.46 656 0.7 <0.004 <3.52E-09 <2.70E-09 <l.OOE-07 <2.64E-08 <2.75E-08 

WNWll05A DOWN-C(l) xxxx xxxx xxxx xxxx Dry xxxx xxxx xxxx xxxx 

WNW1105A DOWN-C(2) 6.73 1333 3.3 <0.004 <5.26E-09 l.30±0.40E-08 <8.16E-08 <3.50E-08 <3.69E-08 

WNW1105A DOWN -C(3) 6.87 l!OO 2.0 <0.004 5.83±5.38E-09 3.54±3.l3E-09 <I.OOE-07 <2.27E-08 <2.42E-08 

WNW!l05A DOWN- C(4) 7.12 983 l.3 <0.004 <6.79E-09 5 .52±3 .28E-09 <7.96E-08 <2.27E-08 <2.42E-08 

WNW1l05A DOWN- C(6) 7.06 957 l.4 <0.004 1.22±0.68E-08 7.30±3.14E-09 <l.OOE-07 <3.l6E-08 <3.68E-08 

WNW1105A DOWN- C(7) 6.99 933 1.4 <0.004 8.19±6.34E-09 4.71±3.()(JE-09 <1 .()(lE-07 <2.64E-08 <2.75E-08 

WNWl105A DOWN - C(S) 7.02 628 l.2 <0.004 <5.07E-09 <2.79E-09 <l.OOE-07 <2.64E-08 <2.75E-08 

WNW1105A DOWN - C(8) 7.18 900 1.4 <0.004 <3.34E-09 3.78±3.76E-09 <l.OOE-07 <2.64E-08 <2.75E-08 

WNWII0SB DOWN-CO) xxxx xxxx xxxx xxxx Dry xxxx xxxx xxxx xxxx 
WNW!l05B DOWN - C(2) NIA NIA NIA NIA NIA NIA <I.OOE-07 NIA NIA 
WNWII05B DOWN - C(3) NIA NIA NIA NIA <5.15E-09 <l.2!E-08 <l.OOE-07 <2.93E-07 <2.66E-07 

WNWll05B DOWN C(4) 7.02 1172 1.6 <0.004 <9.l2E-09 6.53±3.46E-09 <i.OOE-07 <3.50E-08 <3.69E-08 

WNWJ105B DOWN-C(6) 7.10 ll30 1.3 <0.004 <5.54E-09 7.84±3.26E-09 <I.OOE-07 <2.0SE-08 <2.12E-08 

WNWl!0SB DOWN-C(7) 7.02 1055 1.3 <0.004 <6.04E-09 4. l 9±2.68E-09 <l()(lE-07 <2.0SE-08 <2.l2E-08 

WNW1105B DOWN - C(5) 7.07 707 3.4 <0.004 <5.02E-09 <2.92E-09 <I.OOE-07 <2.!4E-08 <2.SlE-08 

WNW!l05B DOWN-C(8) 7.08 1026 2.3 0.005 <6.16E-09 5.30±3.95E-09 <I.OOE-07 <-'2.64E-08 <2.75E-08 

WNWllllA DOWN-CO) 6.74 1376 0.7 <0.004 <7.0JE-09 8.30±5. l5E-09 l.43±0. 77E-07 <2.l4E-08 <2.37E-08 

WNW!lllA DOWN -C(2) 7.16 1418 0.5 <0.004 <6.68E-09 <4.07E09 <l.00E-07 <3.50E-08 <3.69E-08 

WNWllllA DOWN- C(3) 6.77 1304 0.7 <0.004 <5.83E-09 5 .65±4.57E-09 <8.17E-08 <3.S0E-08 <3.69E-08 

WNWlll!A DOWN- C(4) 6.81 I 104 0.7 <0.004 <I. lOE-08 6.49±3.57E-09 <7.83E-08 <2.27E-08 <2.42E-08 

WNWllllA DOWN - C(6) 6.85 1072 0.7 <0.()04 9.72±7.53E-09 8.82±3.41E-09 <I.OOE-07 <2.05E-08 <2.l2E-08 

WNWIJ!IA DOWN•- C(7) 7.03 1102 0.7 <(),004 <6.25E-09 8. 15±3. ISE-09 <I.OOE-07 <2.64E-08 <2.75E-08 

WNWll llA DOWN C(5) 6.85 1105 0.8 <0.004 <5.97E-09 5. 99±4 .46E-09 <7.66E-08 <2.39E-08 <2.63E-08 

WNWll llA DOWN - C(8) 6.74 1138 0.8 <0.004 <5.3RE-09 4.88±4.19E-·09 <7.83E-08 <2.64E-·08 <2.75E-08 

Hvdrr;i.ulic position is the genemi posilion in !he geologic uni/. Sconple rep numba is indicaJed in parenthesis next to the hydmulic 
posit/Ort. 

NIA - Not available. 
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Table E - 4 

Contamination Indicator Parameters for the Lacustrine Unit 

Location Hydraulic 
Code Position 

WNW090! UP(l) 

WNW090I UP(2) 

WNW090I UP(3) 

WNW0901 UP(4) 

WNW090! UP(6) 
WNW0901 UP(7) 

WNW0901 UP(5) 

WNW0901 UP(8) 

WNW0902 UP(!) 

WNW0902 UP(2) 
WNW0902 UP(3) 

WNW0902 UP(4) 

WNW0902 UP(6) 

WNW0902 UP(7) 

WNW0902 UP(5) 

WNW0902 UP(S) 

WNW!O0I UP(!) 

WNW!O0I UP(2) 

WNWJ0OJ UP(3) 

WNW!OOJ UP(4) 

WNWl0Ol UP(6) 

WNWIO0I UP(7) 

WNW!O0I UP(5) 
WNW!O0l UP(8) 

WNWl008B UP(l) 

WNW!008B UP(2) 

WNWI008B UP(3) 

WNWIO0SB UP(4) 

WNWIO0SB UP(6) 

WNWI008B UP(7) 

WNW1008B UP(5) 

WNWI008B UP(8) 

WNW0903 DOWN -B(l) 

WNW0903 DOWN-B(2) 

WNW0903 DOWN - B(3) 

WNW0903 DOWN - B(4) 

WNW0903 DOWN-B(6) 
WNW0903 DOWN - B(7) 

WNW0903 DOWN - B(5) 

WNW0903 DOWN-B(8) 

Hyd;raulic position is the 
pos1twn. 

pH Conductivity TOC 
µmhos/cm25C mg/L 

7.58 385 0.5 
7.65 402 0.5 
7.59 389 0.6 
7.73 383 0.4 

7.51 383 0.6 
7.63 383 0.6 
7.42 382 0.7 
7.77 383 0.7 

8.14 422 0.6 

7.77 445 0.6 
7.93 446 0.5 
8.17 417 0.4 
7.96 440 0.4 
7.86 364 0.4 
7.92 453 0.5 

7.53 451 0.6 

7.53 585 0.4 
7.66 475 0.4 

7.68 443 0.4 
7.66 431 0.4 

7.64 444 0.4 
7.48 439 0.5 
7.45 445 0.4 
7.78 455 0.4 

7.73 467 0.4 
7.52 365 0.5 
7.50 320 0.6 
7.72 352 0.5 
7.78 420 0.5 

7.58 403 0.5 
7.46 390 0.4 

7.78 361 0.5 

7.44 749 0.8 
7.49 773 0.7 
7.52 772 0.8 
7.46 770 0.7 

7.49 759 0.8 
7.54 760 0.8 
7.70 786 0.8 
7.16 830 0.8 

in the 

TOX Gross Alpha Gross Beta Tritium Cs-137 
mg/L µCi/mL µCi/mL ~tCi/mL ~LCi/mL 

<0.004 <l.02E-09 7.22±3.00E-09 <l.00E-07 <2.31E-08 
0.007 <l.32E-09 3.54±2.79E-09 <I.00E-07 <3.50E-08 

<0.004 <2.55E-09 8.54±2.90E-09 <l .00E-07 <3.50E-08 
<0.004 <2.06E-09 7.68±3.ISE-09 <l.00E-07 <2.27E-08 
<0.004 <2.24E-09 <2.68E-09 <l.00E-07 <2.05E-08 
<0.004 <l.19E-09 4.88±2.73E-09 <l.00E-07 <2.05E-08 
<0.004 <l.llE-09 6.39±2.96E-09 <l.00E-07 <2.64E-08 
<0.004 <l.54E-09 5.66±2.94E-09 <I .00E-07 <2.64E-08 

<0.004 <l.16E-09 5.90±2.92E-09 <l.00E-07 <3.66E-08 
0.007 <l.45E-09 4.02±2.87E-09 <l .00E-07 <2.27E-08 
0.004 <2.0lE-09 3.67±2.69E-09 <l .00E-07 <2.27E-08 

<0.004 <2.37E-09 4.58±2.67E-09 <l.00E-07 <3.S0E-08 
<0.004 <2.61E-09 <2.65E-09 <l.00E-07 <2.05E-08 
<0.0()4 <2.12E-09 4.82±2.64E-09 <1.00E-07 <2.64E-08 
<0.004 <2.76E-09 5.09±2.63E-09 <l.00E-07 <2.64E-08 
0.005 <l.30E-09 3.34±2.65E-09 <l.00E-07 <2.14E-08 

<0.004 2.28±1.83E-09 2.56±2.SSE-09 <l.00E-07 <2.3IE-08 
0.016 <l.58E-09 5.84±2.89E-09 <l.00E-07 <3.43E-08 
0.016 <l.62E-09 4.50±2. 7 4E-09 <l .00E-07 <3.S0E-08 

<0.004 2.93±2.7IE-09 3.35±2.72E-09 <l.00E-07 <3.50E-08 
<0.004 <2.08E-09 4.60±2.93E-09 <l.00E-07 <3.50E-08 
<0.004 <l.48E-09 6.48±2.78E-09 <L00E-07 <2.64E-08 
<0.0()4 <2.44E-09 4.75±2.57E-09 <l.00E-07 <2.64E-08 
<0.004 <l.82E-09 <2.48E-09 <l.00E-07 <2.14E-08 

0.012 3.03±2.54E-09 4.19±2.SSE-09 <l .00E-07 <2.31E-08 

0.017 l.70±1.66E-09 7.03±2.S0E-09 <I.00E-07 <3.50E-08 
0.007 <2.ISE-09 <2.64E-09 <1.00E-07 <2.27E-08 
<0.0()4 2.60±2.4IE-09 3.44±2.70E-09 <l.00E-07 <2.27E-08 
<0.004 <2.17E-09 4.25±2.74E-09 <1 .00E-07 <3.16E-08 
<0.0()4 <l.68E-09 5 .I 8±2.64E-09 <l. 00E-07 <2.60E-08 
<0.004 <l.17E-09 2.72±2.30E-09 <l.00E-07 <2.14E-08 
<0.004 <2.00E-09 4.91±2.94E-09 <l.00E-07 <2.14E-08 

<0.0()4 <3.38E-09 5.33±2.95E-09 <1.00E-07 <3.66E-08 
0.004 <l.76E-09 4.85±3.09E-09 <l.00E-07 <2.14E-08 
<0.0()4 <2.36E-09 5.20±3.0IE-09 <l.00E-07 <2.27E-08 
<0.004 <2.94E-09 5.22±3.1 lE-09 <l .00E-07 <3.S0E-08 
<0.0()4 <3.77E-09 5.82±3.00E-09 <L00E-07 <2.05E-08 

<0.004 <3.l4E-09 5.63±2.82E-09 <I.00E-07 <2.0SE-08 
<0.004 <2.69E-09 7 .51±3 .39E-09 <l.00E-07 <2.14E-08 
<0.004 <3.03E-09 4.13±2.95E-09 <l.00E-07 <2.64E-08 
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Co-60 
µCi/mL 

<1.92E-08 

<3.69E-08 

<3.69E-08 
<2.42E-08 

<2.12E-08 

<2.12E-08 

<2.75E-08 

<2.75E-08 

<3.35E-08 

<2.42E-08 
<2.42E-08 

<3.69E-08 

<2.12E-08 

<2.75E-08 

<2.75E-08 

<2.SIE-08 

<l.92E-08 

<3.llE-08 

<3.69E-08 

<3.69E-08 

<3.69E-08 

<2.75E-08 

<2.75E-08 

<2.51E-08 

<l.92E-08 

<3.69E-08 

<2.42E-08 

<2.42E-08 

<3.68E-08 

<2.90E-08 

<2.5lE-08 

<2.SlE-08 

<3.35E-08 

<2.37E-08 
<2.42E-08 

<3.69E-08 

<2.12E-08 

<2.12E-08 

<2.51E-08 

<2.75E-08 



Table E - 4 (continued) 

Contamination Indicator Parameters for the Lacustrine Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 
Code Position µmhos/cm25C mg/L mglL µCi/mL µCi/mL µCilmL µCilmL µCi/mL 

WNW1002 DOWN B(l) 7.05 903 0.8 <0.004 4.33±3.80E-09 l.68±0.63E-08 <l.00E-07 <2.31E-08 <l.92E-08 
WNW1002 DOWN - B(2) 7.10 912 0.8 0.009 7.31±5.42E-09 4.84±3.8 JE-09 <l.00E-07 <2.14E-08 <2.37E-08 
WNW1002 DOWN- B(3) 7.11 927 0.7 <0.004 <6.12E-09 3.73±3.04E-09 <l.00E-07 <3.S0E-08 <3.69E-08 
WNW1002 DOWN - B(4) 7.11 931 <0.2 <0.004 <4.07E-09 4.22±3.02E-09 <l.00E-07 <3.S0E-08 <3.69E-08 
WNW1002 DOWN-B(6) 7.08 988 0.7 <0.004 <3.89E-09 <3.IOE-09 <l.00E-07 <2.0SE-08 <2.l2E-08 
WNW1002 DOWN -B(7) 6.93 991 0.8 <0.004 <5.60E-09 4.02±2.87E-09 < I .00E-07 <2.05E-08 <2.12E-08 
WNW1002 DOWN-B(5) 6.90 1013 0.7 <0.004 <9.llE-09 4.88±3.0lE-09 <l.00E-07 <2.64E-08 <2.75E-08 
WNW1002 DOWN-B(8) 7.07 1044 0.7 <0.004 <5.75E-09 <4.16E-09 <l.00E-07 <2.l4E-08 <2.SIE-08 

WNW1003 DOWN-B(l) 7.53 441 1.0 <0.004 <1.64E-09 4.89±2.70E-09 <I.00E-07 <2.31E-08 <1.92E-08 
WNW1003 DOWN B(2) 7.55 432 0.8 0.011 <l.46E-09 6.90±2.79E-09 <l.00E-07 <2.14E-08 <2.37E-08 
WNWI003 DOWN - B(3) 7.79 441 1.2 0.008 <l.62E-09 5.03±2.89E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNW1003 DOWN-B(4) 7.53 427 0.9 <0.004 <l.85E-09 4.93±2.6 IE-09 <l .00E-07 <2.27E-08 <2.42E-08 
WNW1003 DOWN-B(6) 7.63 436 0.8 <0.004 <l.51E-09 <2.76E-09 <l.00E-07 <3.S0E-08 <3.69E-08 
WNW1003 DOWN -B(7) 7.33 438 0.9 <0.004 <2.38E-09 3.77±2.5 lE-09 <I.00E-07 <2.05E-08 <2.J2E-08 
WNW1003 DOWN-B(5) 7.43 443 0.9 <0.004 <2.07E-09 2.91±2.39E-09 <l.00E-07 <2.14E-08 <2.51E-08 
WNW1003 DOWN -B(8) 7.59 440 0.9 <0.004 <2.09E-09 3.01±2.71E-09 <l.00E-07 <2.64E-08 <2.75E-08 

WNW1004 DOWN- B(1) 7.49 460 0.7 <0.004 1.69± l.66E-09 <2.57E-09 <I.00E-07 <2.31E-08 <l.92E-08 
WNW1004 DOWN-B(2) 7.43 454 0.7 0.008 <2.20E-09 <2.46E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNW1004 DOWN - B(3) 7.53 456 0.7 <0.004 <2.18E-09 <2.54E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNW1004 DOWN-B(4) 7.50 454 0.7 <0.004 <2.15E-09 6.51±2.8 lE-09 < I .00E-07 <2.27E-08 <2.42E-08 
WNW1004 DOWN-B(6) 7.52 459 0.7 <0.004 <2.29E-09 <2.7JE-09 <l.00E-07 <3.16E-08 <3.68E-08 
WNW1004 DOWN -B(7) 7.41 457 0.7 <0.004 5.53±3.75E-09 <2.44E-09 <l.00E-07 <2.05E-08 <2.J2E-08 
WNW1004 DOWN -B(5) 7.37 460 0.9 <0.004 <l.37E-09 4.54±2.58E-09 <l .00E-07 <2.14E-08 <2.5JE-08 
WNW1004 DOWN-B(8) 7.49 454 0.8 <0.004 <l.97E-09 <2.54E-09 <I.00E-07 <2.14E-08 <2.SJE-08 

WNWllOIC DOWN -B(l) 7.42 585 2.0 0.008 <2.26E-09 5.48±3.08E-09 <l.00E-07 <2.14E-08 <2.37E-08 
WNWll0IC DOWN -B(2) 7.19 591 0.5 <0.004 <l.99E-09 7.98±3.15E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNWllOlC DOWN-B(3) 7.34 545 0.7 <0.004 <2.66E-09 7 .36±3.00E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNWll0lC DOWN-B(4) 7.55 514 0.8 <0.004 <2.08E-09 5.45±2.93E-09 <l.00E-07 <2.27E-08 <2.42E-08 
WNWll0lC DOWN- B(6) 7.34 542 0.7 <0.004 <2.96E-09 5.68±3.09E-09 <l.00E-07 <3.16E-08 <3.68E-08 
WNWll0IC DOWN -B(7) 7.21 531 0.6 <0.004 <l.49E-09 4.74±2.93E-09 <I.00E-07 <2.64E-08 <2.75E-08 
WNWllOlC DOWN-B(5) 7.19 377 0.6 <0.004 <3.02E-09 4.74±2.90E-09 <I.00E-07 <2.64E-08 <2.75E-08 
WNWllOlC DOWN -B(8) 7.57 514 0.6 <0.004 <2.22E-09 4.63±2.89E-09 <I.00E-07 <2.64E-08 <2.75E-08 

WNW1103C DOWN-C(l) NIA NIA NIA NIA <3.97E-09 6.88±0.84E-08 <7.80E-08 <5.78E-08 <4.80E-08 
WNW1103C DOWN-C(2) NIA NIA NIA NIA <3.79E-09 5.30±1.26E-08 <l.00E-07 <2.14E-07 <l.94E-07 
WNW1103C DOWN -C(3) NIA NIA < 1.0 NIA <4.34E-09 2.68±0.49E-08 <I .00E-07 <6.36E-08 <6.7JE-08 
WNWl103C DOWN-C(4) 7.01 722 NIA NIA <3.87E-09 2.04±0.42E-08 <l .00E-07 <2.27E-08 <2.42E-08 
WNW1103C DOWN-C(6) NIA NIA NIA NIA <2.94E-09 2.73±0.56E-08 <I.00E-07 <2.05E-08 <2.12E-08 
WNW1103C DOWN-C(7) 7.16 720 NIA NIA <2.73E-09 2.79±0.48E-08 <l.00E-07 <5.96E-08 <6.94E-08 
WNW1103C DOWN-C(5) 7.10 746 NIA NIA <3.95E-09 2.49±0.50E-08 <l .00E-07 <4.77E-08 <4.96E-08 
WNW1103C DOWN -C(8) NIA NIA NIA NIA <3.75E-09 l .96±0.48E-08 <l .00E-07 <4.3JE-08 <4.49E-08 

Hy4n;rulic position is the general position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydraulic 
posztwn. 

NIA - Not available. 
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Table E - 4 ( concluded) 

Contamination Indicator Parameters for the Lacustrine Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 
Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW1104C DOWN -C(l) NIA NIA NIA NIA <l.35E-08 1.21±0.41E-08 <7.78E-08 <3.21E-08 <2.67E-08 
WNW1104C DOWN-C(2) 6.94 1666 1.7 <0.004 <9.52E-09 l .80±0.52E-08 <l .00E-07 <6.35E-08 <5.76E-08 
WNW1104C DOWN -C(3) NIA NIA 1.3 <0.004 <9.92E-09 9.36±4.87E-09 <l.00E-07 <2.95E-08 <3.14E-08 

WNW1104C DOWN-C(4) 6.91 1836 NIA NIA <9.88E-09 1.34±0.52E-08 <l.OOE-07 <3.S0E-08 <3.69E-08 
WNW1104C DOWN -C(6) NIA NIA 6.0 NIA <9.54E-09 6.96±5.03E-09 <1.00E-07 <2.0SE-08 <2.12E-08 

WNWl104C DOWN -C(7) 6.96 2030 NIA NIA <9.4IE-09 1.52±0.61E-08 <1.00E-07 <2.64E-08 <2.75E-08 

WNW1104C DOWN-C(S) 6.96 2110 1.2 <0.008 <7.77E-09 8.54±8.49E-09 <1.00E-07 <2.14E-08 <2.51E-08 

WNW1104C DOWN -C(8) 6.89 2190 I. I NIA <8.39E-09 <l.08E-08 <1.00E-07 <2.64E-08 <2.75E-08 

WNW8610 DOWN-C(l) 7.88 729 0.8 <0.004 <2.55E-09 6.73±3.23E-09 <l.OOE-07 <3.66E-08 <3.3SE-08 

WNW8610 DOWN C(2) 8.04 739 1.0 <0.004 <2.94E-09 3.32±2.77E-09 <1.00E-07 <3.43E-08 <3.llE-08 

WNW8610 DOWN -C(3) 8.24 764 0.7 <0.004 <3.70E-09 4.58±3.05E-09 <l.00E-07 <2.27E-08 <2.42E-08 

WNW8610 DOWN - C(4) 7.90 768 0.7 <0.004 <2.76E-09 4.83±2.90E-09 <1.00E-07 <2.27E-08 <2.42E-08 

WNW8610 DOWN-C(6) 8.11 783 0.8 <0.004 <2.49E-09 5.91±3.19E-09 <l.00E-07 <2.0SE-08 <2.12E-08 

WNW8610 DOWN-C(7) 8.05 770 0.8 <0.004 <3.67E-09 4.67±2.SOE-09 <1.00E-07 <2.64E-08 <2.75E-08 

WNW8610 DOWN -C(5) 8.43 816 0.8 <0.004 <3.59E-09 8.90±3.13E-09 <l.OOE-07 <2.64E-08 <2.75E-08 

WNW8610 DOWN -C(S) 7.52 721 0.8 <0.004 <l.40E-09 7.38±3.19E-09 <1.00E-07 <2.64E-08 <2.75E-08 

WNW86ll DOWN C(l) 7.13 977 0.8 <0.004 <3.94E-09 3.32±3.12E-09 <1.00E-07 <2.14E-08 <2.37E-08 

WNW8611 DOWN-C(2) 7.37 927 0.8 <0.004 <4.09E-09 5.05±4.06E-09 <1.00E-07 <3.43E-08 <3.llE-08 

WNW8611 DOWN -C(3) 7.43 950 I.I <0.004 <3.94E-09 <3.93E-09 <I.00E-07 <2.27E-08 <2.42E-08 

WNW86l1 DOWN C(4) 7.57 972 0.6 <0.004 <4.44E-09 S.75±3.27E-09 <1.00E-07 <3.SOE-08 <3.69E-08 

WNW861I DOWN C(6) 7.54 927 0.9 <0.004 <4.04E-09 5.28±3.06E-09 <l.00E-07 <3.16E-08 <3.68E-08 

WNW86l1 DOWN -C(7) 7.43 950 0.7 <0.004 <4.62E-09 S.38±2.98E-09 <I .O0E-07 <2.05E-08 <2.12E-08 

WNW86ll DOWN-C(5) 7.78 953 0.7 <0.004 <3.03E-09 3 .66±2.67E-09 <l .00E-07 <2.64E-08 <2.75E-08 
WNW861I DOWN C(S) 7.68 939 0.8 <0.004 5.90±5.45E-09 <3.17E-09 <l.OOE-07 <2.64E-08 <2.75E-08 

Hydraulic position is the general position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydraulic 
posttwn. 

NIA- Not available. 
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Table E - 5 
Contamination Indicator Parameters for the Weathered Lavery Till Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 
Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW0908 UP(!) xxxx xxxx xxxx xxxx Dry xxxx xxxx xxxx xxxx 
WNW0908 UP(2) xxxx xxxx xxxx xxxx Dry xxxx xxxx xxxx xxxx 
WNW0908 UP(3) 6.67 2995 1.3 0.005 <l.25E-08 <l.45E-08 <l.OOE-07 <2.27E-08 <2.42E-08 
WNW0908 UP(4) 6.60 2860 0.9 <0.004 <l.59E-08 l.59±1.l 8E-08 <7.26E-08 <2.27E-08 <2.42E-08 
WNW0908 UP(6) 6.71 2990 0.9 <0.004 <l.62E-08 <l.l7E-G8 <l.OOE-07 <2.0SE-08 <2.12E-08 
WNW0908 UP(7) 6.71 2995 0.9 <0.004 <I.SOE-08 1.59±1.lOE-08 <l.OOE-07 <3.16E-08 <3.68E-08 
WNW0908 UP(5) 6.66 2850 0.9 <0.004 <l.45E-08 <l.41E-08 <l.OOE-07 <l.70E-08 <l.86E-08 
WNW0908 UP(8) NIA NIA 0.9 <0.004 <l.15E-08 I. 95±1.20E-08 <I.OOE-07 <2.14E-08 <2.51E-08 

WNW1005 UP(l) 6.97 897 1.0 <0.004 <5.71E-09 5.24±3.13E-09 <l.OOE-07 <2.31E-08 <l.92E-08 
WNW1005 UP(2) 6.96 884 1.4 0.007 <3.27E-09 4.69±4.0SE-09 <7.38E-08 <3.43E-08 <3.l !E-08 
WNW1005 UP(3) 6.98 847 2.4 <0.004 <6.32E-09 5.61±3.17E-09 <l.OOE-07 <3.50E-08 <3.69E-08 
WNW1005 UP(4) 6.96 819 0.9 <0.004 <3.61E-09 <3.77E-09 <7.96E-08 <3.50E-08 <3.69E-08 
WNWJ005 UP(6) 6.98 845 0.9 <0.004 <5.96E-09 <3.07E-09 l .21±0.78E-07 <2.05E-08 <2.12E-08 
WNW1005 UP(7) 6.85 864 1.0 <0.004 <5.27E-09 <2.67E-09 <I.OOE-07 <3.16E-08 <3.68E-08 
WNW1005 UP(5) 6.84 860 I.I <0.004 6.84±5.48E-09 <2.57E-09 <6.84E-08 <2.64E-08 <2.75E-08 
WNW1005 UP(8) 6.93 832 0.8 <0.004 <3.46E-09 <3.19E-09 <l.OOE-07 <2.64E-08 <2.75E-08 

WNW1008C UP(l) 7.38 549 0.7 0.017 <3.59E-09 3. 18±2.64E-09 <1.00E-07 <2.31E-08 <l.92E-08 
WNW1008C UP(2) 7.44 508 0.8 0.019 <2.0JE-09 3.45±2.51E-09 <1.00E-07 <2.14E-08 <2.37E-08 
WNW1008C UP(3) 7.45 544 0.7 0.016 <2.98E-09 <2.65E-09 <l.OOE-07 <2.27E-08 <2.42E-08 
WNW1008C UP(4) 7.41 556 0.7 <0.004 <2.46E-09 <2.68E-09 l .24±0.75E-07 <2.27E-08 <2.42E-08 
WNW1008C UP(6) 7.40 568 0.8 <0.004 <3.47E-09 <2.64E-09 <I.OOE-07 <3.50E-08 <3.69E-08 
WNW!008C UP(7) 7.09 564 0.8 0.004 <2.64E-09 <2.30E-09 <I.OOE-07 <2.05E-08 <2.12E-08 
WNW1008C UP(5) 7.35 557 0.7 <0.004 <2.12E-09 3.56±2.50E-09 <I.OOE-07 <2.14E-08 <2.SlE-08 
WNW1008C UP(8) 7.56 552 0.8 <0.004 <2.33E-09 <2.77E-09 <l.OOE-07 <2.64E-08 <2.75E-08 

WNW0906 DOWN - B(l) 7.02 1125 6.7 0.014 4.23±3.56E-09 <2.75E-09 8.09±8.03E-08 <3.66E-08 <3.35E-08 
WNW0906 DOWN - B(2) 7.01 2070 6.8 0.024 <l.67E-09 4.36±3.02E-09 <l.OOE-07 <2.27E-08 <2.42E-08 
WNW0906 DOWN - B(3) 7.26 1042 3.2 0.005 <3.44E-09 5.50±3. IOE-09 <l.OOE-07 <2.27E-08 <2.42E-08 
WNW0906 DOWN - B(4) 7.25 763 4.5 0.007 <3.43E-09 <2.75E-09 <7.99E-08 <3.50E-08 <3.69E-08 
WNW0906 DOWN -B(6) 7.33 695 3.8 0.006 <3.81E-09 3.13±2.78E-09 <8.00E-08 <3.50E-08 <3.69E-08 
WNW0906 DOWN -B(7) 7.20 869 2.1 <0.004 <3.25E-09 5.42±2.83E-09 <I.OOE-07 <2.05E-08 <2.12E-08 
WNW0906 DOWN - B(5) 7.36 672 5.2 0.010 <3.89E-09 3.94±2.59E-09 <I.OOE-07 <2.14E-08 <2.S!E-08 
WNW0906 DOWN- B(8) 6.96 791 5.6 0.010 5.02±3.48E-09 4.83±2.90E-09 <l.OOE-07 <2.14E-08 <2.5JE-08 

WNW0907 DOWN-B(l) 6.89 1095 1.1 0.005 l.44±0.92E-08 5.58±3.40E-09 l.68±0.80E-07 <3.66E-08 <3.35E-08 
WNW0907 DOWN B(2) 6.89 1015 0.8 <0.004 <3.99E-09 5.43±3.28E-09 <l.OOE-07 <2.27E-08 <2.42E-08 
WNW0907 DOWN - B(3) 6.97 915 0.7 <0.004 <5.06E-09 l.00±0.34E-08 l .09±0.74E-07 <2.27E-08 <2.42E-08 
WNW0907 DOWN - B(4) 6.99 861 0.6 <0.004 7.03±5.52E-09 4.52±2. 94E-09 1.57±0.SlE-07 <2.27E-08 <2.42E-08 
WNW0907 DOWN - B(6) 7.03 827 0.8 <0.004 <4.25E-09 6.68±3.1 SE-09 8.39±7 .63E-08 <2.05E-08 <2.12E-08 
WNW0907 DOWN - B(7) 7.00 827 0.7 <0.004 <4.16E-09 5.71±2.91E-09 <7.84E-08 <2.64E-08 <2.75E-08 
WNW0907 DOWN- B(5) 7.12 803 0.8 <0.004 6. 19±5. 72E-09 5.36±3.0l E-09 7.95±7.83E-08 <2.64E-08 <2.75E-08 
WNW0907 DOWN B(8) 6.75 808 0.7 <0.004 <3.98E-09 <3.ISE-09 <l.OOE-07 <2.64E-08 <2.75E-08 

Hyqraulic position is the general position in the geologic unit. Sample rep number is indicaJed in parenthesis next to the hydraulic 
position. 

NIA - Not available. 
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Table E - 5 (continued) 

Contamination Indicator Parameters for the Weathered Lavery Till Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 

Code Position µmhos/cm25C mg/L mglL µCi/mL µCi/mL µCilmL µCi/mL µCi/mL 

WNW1006 DOWN-13(1) 6.72 2095 1.0 <0.004 1.14±1.0SE-08 l.83±0.95E-08 <l.00E-07 <3.66E-08 <3.35E-08 

WNWl006 DOWN - 13(2) 6.71 2220 0.4 <0.004 1.07±1.0SE-08 8.60±7.72E-09 <i.00E-07 <2.14E-08 <2.37E-08 

WNW1006 DOWN - 13(3) 6.61 2185 0.5 <0.004 <8.62E-09 l.07±0.84E-08 <I.00E-07 <3.S0E-08 <3.69E-08 

WNWJ006 DOWN - B(4) 6.67 2320 0.5 <0.004 <l.20E-08 8.24±8.12E-09 <l.00E-07 <2.27E-08 <2.42E-08 

WNW!006 DOWN - B(6) 6.71 2280 0.6 <0.004 <l.26E-08 9.90±6.38E-09 <I.00E-07 <3.16E-08 <3.68E-08 

WNWI006 DOWN - 13(7) 6.59 2230 0.6 <0.004 <l.48E-08 <5.65E-09 <l.00E-07 <2.0SE-08 <2.l2E-08 

WNWJ006 DOWN B(S) 6.58 2210 0.6 <0.004 <9.04E-09 l.26±0.80E-08 <l.00E-07 <2.14E-08 <2.51E-08 

WNW!006 DOWN- B(8) 6.73 2170 0.7 <0.004 <l.61E-08 <7.13E-09 <l.00E-07 2.68±1.47E-08 <2.75E-08 

WNW1007 DOWN- B(I) 6.77 1545 5.1 0.020 l.03±0.95E-08 8. 89±4.49E-09 <1.00E-07 <3.43E-08 <3.llE-08 

WNWl007 DOWN B(2) NIA NIA 4.2 0.021 <2.84E-09 <5.66E-09 <l.00E-07 <l.37E-07 <l.24E-07 

WNWI007 DOWN 13(3) NIA NIA 3.9 NIA <5.51E-09 7.24±5.36E-09 <l.00E-07 <6.14E-08 <6.47E-08 

WNWl007 DOWN - B(4) 6.93 1591 3.4 0.020 <8.92E-09 l. 90±0.60E-08 <l.00E-07 <2.27E-08 <2.42E-08 

WNWI007 DOWN 8(6) 7.11 1551 2.3 0.009 <7.46E-09 l .83±0.59E-08 <l.00E-07 <3.S0E-08 <3.69E .. 08 

WNWJ007 DOWN - B(7) 6.67 1577 1.5 0.005 <9.44E-09 I .69±0.52E-08 <l.00E-07 <2.64E-08 <2.75E-08 

WNWI007 DOWN-13(5) 6.77 1502 l.l 0.005 <9.16E-09 l. l 6±0.47E-08 <l.00E-07 <2.64E-08 <2.75E-08 

WNW!007 DOWN- B(8) 6.92 1493 1.0 0.006 <5.12E-09 2.97±0.82E-08 <l.00E-07 <2.64E-08 <2.75E-08 

WNW! !0lA DOWN- B(l) 7.24 !000 0.7 <0.004 <4.68E-09 6.67±2.87E-09 9.70±7.75E-08 <2.14E-08 <2.37E-08 

WNWll0JA DOWN-B(2) 6.94 892 0.4 0.013 7.2!±4.71E-09 6.50±3.07E-09 <l.00E-07 <2.27E-08 <2.42E-08 

WNWJI0IA DOWN-13(3) 7.31 767 0.6 <0.004 <4.41E-09 <2.83E-09 <8.29E-08 <3.S0E-08 <3.69E-08 

WNWll0lA DOWN 13(4) 7.16 699 0.5 <0.004 5.46±4.SSE-09 4.20±2. 94E-09 <7.84E-08 <3.50E-08 <3.69E-08 

WNWl!0!A DOWN- B(6) 7.12 677 0.6 <0.004 <3.79E-09 <2.92E-09 <l.00E-07 <3.16E-08 <3.68E-08 

WNWIIO!A DOWN B(7) 7.18 678 0.8 <0.004 <2.74E-09 <2.70E-09 <l.00E-07 <2.64E-08 <2.75E-08 

WNW!lO!A DOWN B(S) 7.04 655 0.6 <0.004 <3.37E-09 2. 92±2. S0E-09 <8.l9E-08 <2.64E-08 <2.75E-08 

WNWJI0!A DOWN B(8) 7.20 659 0.6 <0.004 <4.0SE-09 <2.74E-09 l .90±0.79E-07 <2.14E-08 <2.SlE-08 

WNWll06A DOWN .. B(l) 7.36 984 l.0 <0.004 <5.30E-09 7.47±3.0JE-09 l .13±0.09E-06 <2.31E-08 <l.92E-08 

WNW!l06A DOWN- B(2) 7.30 930 0.8 <0.004 <2.86E-09 6.35±3. l7E-09 1.08±0. JOE-06 <3.S0E-08 <3.69E-08 

WNW!l06A DOWN- B(3) 7.01 944 0.8 <0.004 <3.61E-09 6.84±3.25E-09 9.68±0.97E-07 <2.27E-08 <2.42E-08 

WNWJI06A DOWN- 8(4) 7.14 795 0.7 <0.004 <5.76E-09 3.47±2.69E-09 I .00±0.09E-06 <2.27E-08 <2.42E-08 

WNW1106A DOWN-B(6) 7.17 780 1.6 <0.004 <4.45E-09 5.96±2.98E-09 l .02±0.09E-06 <3.l6E-08 <3.68E .. 08 

WNWl106A DOWN B(7) 7.31 798 0.8 <0.004 <4.36E-09 5.07±5.06E-09 7 .47±0.86E-07 <2.64E-08 <2.75E-08 

WNWII06A DOWN- B(5) 7.04 797 0.9 <0.004 <5.86E .. ()9 3.36±2. 96E-09 8.17±0.87E-07 <2.64E-08 <2.75E-08 

WNW!l06A DOWN - B(8) 7.53 775 0.9 <(),004 <4.l6E-09 <3.25E-09 9.40±0.9JE .. 07 <2.14E-08 <2.SlE-08 

WNW!l08A DOWN - B( I) xxxx xxxx xxxx xxxx Dry xxxx xxxx xxxx xxxx 

WNW! 108A DOWN B(2) xxxx :nxx xxxx xxxx Dry xxxx xxxx xxxx xxxx 
WNWll08A DOWN B(3) 7.12 1796 l.2 <(J.004 <l.23E-08 <4.69E-09 <L00E-07 <2.27E-08 <2.42E-08 

WNW!l08A DOWN- B(4) 6.96 1839 0.9 <0.004 <l.50E-08 4.72±4.36E-09 <I.00E-07 <3.50E-08 <3.69E-08 
WNWl108A DOWN ... B(6) 7.03 1705 0.8 <lHl04 <l.14E-08 l .03±0.49E·08 <l.00E-07 <:2.05E-08 <2.12E-08 
WNWII08A DOWN - B(7) 6.83 1624 0.7 <0.004 <9.77E-09 8.02±5.S0E-09 <1.00E-07 <2.14E-08 <2.51E-08 
WNWl108A DOWN B(5) 6.81 1613 () 9 <0.004 I . 03±0. 96E .. 08 l.08±0.61E-08 <1.00E-07 <2.14E-08 <2.SIE-08 
WNW1108A DOWN - B(8) NIA N/A 0.9 <(Hl04 <5.63E-09 <5.84E-09 <l.00E-07 <1.51E-08 <l.78E-08 

Hyd,mulic position is the geneml position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydroulic 
J)OSltton. 

NIA - Not available. 
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Table E - 5 (continued) 

Contamination Indicator Parameters for the Weathered Lavery Till Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 
Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW1109A DOWN -C(l) 7.13 868 0.6 <0.004 <5.00E-09 5. 88±2. 78E-09 6. l 8±0.83E-07 <2.31E-08 <l.92E-08 
WNW1l09A DOWN-C(2) 6.98 825 0.6 0.005 <3.68E-09 3.58±3.04E-09 8.39±0.89E-07 <3.S0E-08 <3.69E-08 
WNWl109A DOWN C(3) 6.97 954 0.7 <0.004 6.63±5.57E-09 <2.76E-09 5.74±0.88E-07 <3.S0E-08 <3.69E-08 
WNW1109A DOWN C(4) 7.02 770 0.6 <0.004 9.26±5.95E-09 4.72±3.02E-09 4.17±0.81E-07 <3.S0E-08 <3.69E-08 
WNW1109A DOWN-C(6) 7.00 801 0.7 <0.004 <4.76E-09 3.67±3.03E-09 4.76±0.85E-07 <2.0SE-08 <2.12E-08 
WNWl109A DOWN-C(7) 7.19 836 0.6 <0.004 <3.89E-09 4.24±2.87E-09 5.47±0.83E-07 <2.0SE-08 <2.12E-08 
WNWII09A DOWN -C(S) 6.65 837 0.7 <0.004 <4.34E-09 5.57±3.16E-09 6. l 4±0.84E-07 <2.l4E-08 <2.51E-08 
WNWl109A DOWN -C(8) 7.03 847 0.7 <0.004 <4.39E-09 <3.34E-09 5.43±0.84E-07 <2.14E-08 <2.51E-08 

WNW0909 DOWN-C(4) 6.73 1239 2.4 0.010 <8.48E-09 8. 18±0.78E-08 2.29±0.82E-07 <2.27E-08 <2.42E-08 
WNW0909 DOWN-C(4) 6.48 1431 8.3 0.012 <7.24E-09 1.04±0.09E-07 l .72±0.08E-06 <2.27E-08 <2.42E-08 
WNW0909 DOWN-C(6) 6.68 1412 7.4 0.010 <l.64E-08 1.38±0. l0E-07 1.34±0 .1 0E-06 <3.16E-08 <3.68E-08 
WNW0909 DOWN-C(7) 6.57 1332 6.2 0.009 <l.38E-08 l.17±0. l 0E-07 9.67±0.96E-07 <2.05E-08 <2.12E-08 
WNW0909 DOWN -C(5) 6.87 1076 5.3 0.005 <5.28E-09 9.38±0.98E-08 1.45±0.l0E-06 <2.64E-08 <2.75E-08 
WNW0909 DOWN-C(8) 6.44 1032 5.8 <0.004 <4.48E-09 7.80±0.92E-08 1.57±0.1 0E-06 <2.14E-08 <2.SlE-08 

WNW1102A DOWN- D(l) 7.04 1337 0.6 0.010 7.07±5.94E-09 <4.88E-09 l.64±0.78E-07 <2.14E-08 <2.37E-08 
WNW1102A DOWN -D(2) 7.60 1233 0.4 NIA <5.27E-09 5.77±4.27E-09 8.47±8. lSE-08 <2.27E-08 <2.42E-08 
WNW1102A DOWN -D(3) 6.94 1084 0.5 <0.004 <4.18E-09 4.72±4.34E-09 2.14±0.82E-07 <3.50E-08 <3.69E-08 
WNW1102A DOWN-D(4) 7.06 916 0.5 <0.004 <4.04E-09 <2.84E-09 2.48±0.8 lE-07 <3.50E-08 <3.69E-08 
WNW1102A DOWN - D(6) 7.10 877 0.5 <0.004 <3.87E-09 5 .18±2. 90E-09 1.56±0.8 lE-07 <3.16E-08 <3.68E-08 
WNWll02A DOWN-D(7) 7.30 848 0.6 <0.004 <4.74E-09 4.98±3.02E-09 l .68±0.78E-07 <2.0SE-08 <2.12E-08 
WNW1102A DOWN -D(5) 7.12 819 0.6 <0.004 <5.04E-09 6.47±3.23E-09 2.15±0.80E-07 <2.64E-08 <2.75E-08 
WNW1102A DOWN -D(8) 7.08 830 0.7 <0.004 <4.09E-09 4.15±3.74E-09 2.42±0.80E-07 <2.!4E-08 <2.51E-08 

WNWII03A DOWN-D(l) 6.76 1607 l.0 0.005 <l.SSE-08 9.95±3.88E-09 4. l 7±0.82E-07 <2.31E-08 <l.92E-08 
WNW1103A DOWN-D(2) 7.32 1792 1.0 0.007 <l.32E-08 8.24±3.62E-09 1.70±0.88E-07 <2.14E-08 <2.37E-08 
WNW1103A DOWN-D(3) 6.87 1507 1.4 <0.004 l .5l±l .17E-08 6.22±3.57E-09 6.48±0.87E-07 <2.27E-08 <2.42E-08 
WNW1103A DOWN-D(4) 6.96 1183 0.9 <0.004 <9.16E-09 6.04±3.48E-09 4.86±0.SSE-07 <3.50E-08 <3.69E-08 
WNW1103A DOWN -D(6) 6.94 1106 1.0 <0.004 <8.32E-09 5.50±3.0SE-09 4.16±0.82E-07 <2.0SE-08 <2.12E-08 
WNW1103A DOWN-D(7) 6.93 1086 0.9 <0.004 <7.67E-09 4.85±3. 19E-09 4.95±0.83E-07 <2.64E-08 <2.75E-08 
WNWl103A DOWN D(5) 6.81 1055 0.9 <0.004 <l.17E-08 8.52±3.74E-09 3.40±0.82E-07 <2.64E-08 <2.75E-08 
WNW1103A DOWN-D(8) 7.04 1071 1.0 <0.004 <4.20E-09 7.64±5.09E-09 3.67±0.82E-07 <2.64E-08 <2.75E-08 

WNW1104A DOWN -D(l) 7.08 712 1.3 <0.004 <2.S0E-09 5.56±2.87E-09 2.09±0.78E-07 <3.43E-08 <3.llE-08 
WNW1104A DOWN -D(2) 7.19 724 0.9 <0.004 4.22±3.91 E-09 6.05±3.02E-09 2.59±0.8 lE-07 <2.09E-08 2.40±2.2 lE-08 
WNW1104A DOWN-D(3) 7.34 669 0.9 <0.004 <3.31E-09 3.95±2.98E-09 <8.09E-08 <3.S0E-08 <3.69E-08 
WNWl104A DOWN-D(4) 7.30 656 0.9 <0.004 <4.22E-09 5.04±2.79E-09 2.24±0.8 lE-07 <3.S0E-08 <3.69E-08 
WNW1104A DOWN-D(6) 7.41 650 0.9 <0.004 6.08±4.47E-09 3.12±2.90E-09 8.93±7.66E-08 <3.16E-08 <3.68E-08 
WNWl104A DOWN -D(7) 7.37 648 1.0 <0.004 <3.33E-09 5. 98±2. 7 lE-09 l .52±0.79E-07 <2.64E-08 <2.75E-08 
WNW1104A DOWN-D(S) 7.41 628 1.0 <0.004 <3.98E-09 <2.70E-09 <7.73E-08 <2.64E-08 <2.75E-08 
WNW1104A DOWN -D(8) 7.38 637 1.0 <0.004 <3.31E-09 4.20±2.94E-09 l .62±0.80E-07 <2.14E-08 <2.SlE-08 

Hy4rfJUliC position is the general position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydraulic 
position. 

NIA -Notavailable. 

Well WNW0909 was incorporated into the groundwater program in mid-1992. 
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Table E - 5 (concluded) 

Contamination Indicator Parameters for the Weathered Lavery Till Unit 

Location Hydraulic pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 
Code Position µmhos/cm25C mg/L mg/L µCi/mL µCi/mL µCi/mL µCi/mL µCi/mL 

WNW1107A DOWN D(l) 6.51 1127 9.3 0.044 <6.79E-09 6.53±4.80E-09 l.89±0.06E-05 <2.14E-08 <2.37E-08 
WNW1107A DOWN 0(2) 6.86 l068 7.8 0.022 <5.55E-09 9.74±5.70E-09 I .85±0.06E-05 <3.50E-08 <3.69E-08 
WNW1107A DOWN - 0(3) 6.49 l095 7.9 0.017 <7.62E-09 <5.23E-09 l .62±0.05E-05 <2.27E-08 <2.42E-08 
WNW1107A DOWN- 0(4) 6.47 1449 14.5 0.024 <8.69E-09 8. 75±8.23E-09 2.0l±0.07E-05 <2.27E-08 <2.42E-08 
WNWl107A DOWN - 0(6) 6.47 1352 11.8 0.017 <5.27E-09 1.24±0.78E-08 2.27±0.05E-05 <2.05E-08 <2.12E-08 
WNW1107A DOWN -0(7) 6.34 1311 14.7 0.019 <6.99E-09 7 .34±4.57E-09 2.2 l±0.07E-05 <2.05E-08 <2.12E-08 
WNW1l07A DOWN -0(5) 6.37 1247 10.4 0.010 <5.86E-09 6.92±5.62E-09 2.11±0.07E-05 <2.14E-08 <2.51E-08 
WNW1107A DOWN - 0(8) 6.66 1239 13.5 0.073 <4.13E-09 5. 31 ±4.25E-09 2.45±0.08E-05 <2.64E-08 <2.75E-08 

WNWll lOA DOWN - D(I) xxxx xxxx xxxx xxxx Dry xxxx xxxx xxxx xxxx 

WNWJIJOA DOWN -0(2) xxxx xxxx xxxx xxxx Dry xxxx xxxx xxxx xxxx 

WNWlllOA DOWN-O(3) NIA NIA NIA NIA l.39±0.94E-08 1.73±1.59E-08 <l.00E-07 <7.I0E-07 <6.44E-07 

WNWIIJOA DOWN 0(4) 6.74 1750 1.1 <0.004 <l.47E-08 I .34±0.52E-08 <8.lOE-08 <3.50E-08 <3.69E-08 

WNWll l0A DOWN - D(6) 6.84 1692 1.0 <0.004 <l.17E-08 8.77±3.65E-09 <l.OOE-07 <2.05E-08 <2.12E-08 

WNWlll0A DOWN - 0(7) 6.98 1759 1.1 <0.004 <8.05E-09 l.04±0.58E-08 <l.OOE-07 <2.05E-08 <2.12E-08 

WNWlll0A DOWN D(5) 6.75 1705 1.2 <0.004 <9.97E-09 I .02±0.62E-08 <l.OOE-07 <2.64E-08 <2.75E-08 

WNWlllOA DOWN 0(8) 6.96 1565 1.2 <0.004 <8.29E-09 8.85±6.20E-09 <l.OOE-07 <2.14E-08 <2.51E-08 

Hyqr(IUliC position is the general position in the geologic unit. Sample rep number is indicated in parenthesis next to the hydraulic 
positron. 

NIA - Not available. 
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Table E - 6 

Groundwater Quality Parameters (mg/L) for the Sand and Gravel Unit 

Bicarbonate Carbonate 
Location Hydraulic Date Chloride Sulfate Nitrate+ Ammonia Alkalinity Alkalinity 
Code Position Nitrite-N (as mgCaCO)IL) (as mgCaC03'L) 

WNW0301 UP Jul-92 58.7 10.0 2.5 <0.05 230 

WNW0301 UP Dec-92 45.! 48.4 2.3 <0.05 221 

WNW0401 UP Jul-92 414 59.5 8.0 <0.05 86.9 
WNW0401 UP Dec-92 287 29.8 6.2 <0.05 165 

WNW0403 UP Jul-92 357 18.8 15 <0.05 62.4 

WNW0403 UP Dec-92 140 36.7 14 <0.05 123 

WNWNBlS UP Jul-92 36.2 27.7 16 <0.05 49.7 

WNWNB1S UP Dec-92 55.0 23.6 7.3 <0.05 119 

WNW0201 DOWN-B Jul-92 210 22.0 <0.010 <0.05 111 

WNW0201 DOWN-B Dec-92 181 36.4 2.3 <0.05 130 

WNW0706 DOWN-B Aug-92 4.5 322 0.33 <0.05 233 

WNW0706 DOWN-B Dec-92 9.6 356 0.23 <0.05 231 

WNW8613A DOWN-B Aug-92 78.7 85.0 2.0 <0.05 183 

WNW8613A DOWN-B Dec-92 76.9 51.6 1.5 <0.05 178 

WNW8613B DOWN-B Aug-92 117 306 3.3 <0.05 93.7 

WNW8613B DOWN-B Dec-92 72.2 40.8 2.1 <0.05 104 

WNW8613C DOWN-B Aug-92 14.6 160 2.9 <0.05 209 
WNW8613C DOWN-B Dec-92 12.4 37.4 2.2 <0.05 176 

WNSP008 DOWN-C Jun-92 137 56.0 0.16* <0.05 257 
WNSP008 DOWN-C Jul-92 132 58.0 0.18 <0.05 250 
WNSP008 DOWN-C Dec-92 86.l 102 0.28 0.05 247 

WNW0103 DOWN C Aug-92 141 21.9 0.24 6.2 <2.0 

WNW0103 DOWN-C Dec-92 1002 10.6 <0.050 2.2 48.3 

WNW0104 DOWN-C Aug-92 45.6 27.6 4.4 0.08 202 

WNW0I04 DOWN-C Dec-92 176 32.3 l.3 <0.03 203 

WNW0lll DOWN-C Aug-92 37.8 105 0.26 0.21 272 

WNW0lll DOWN-C Dec-92 6.5 60.9 0.14 0.48 193 

WNW0203 DOWN C Jul-92 376 54.0 0.71 <0.05 263 
WNW0203 DOWN C Dec-92 329 60.l 2.0 <0.05 239 

Hydraulic position is the general position in the geologic unit. 
Hydroxide alkalinity (as mgCaCOJ/L) at location WNW0103 = 1,080 inAugustand <l in December. 
* Nitrate-N only. 
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Table E - 6 (continued) 

Groundwater Quality Parameters (mg/L) for the Sand and Gravel Unit 

Location Hydraulic Date Calcium Magnesium Sodium Potassium Iron Manganese 
Code Position Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

WNW0301 UP Jul-92 88.7 94.7 21.1 8.53 21.5 23.3 6.30 1.89 76.6 0.728 2.20 0.119 

WNW0301 UP Dec-92 94.4 93.0 18.8 8.43 20.2 22.5 6.37 1.66 66.6 1.10 1.68 0.018 

WNW0401 UP Jul-92 l ll 130 9.15 9.87 113 124 2.55 2.32 3.76 0.178 0.072 0.027 

WNW0401 UP Dec-92 126 133 13.8 14.1 109 109 1.56 l.60 0.985 0.032 0.025 0.008 

WNW0403 UP Jul-92 172 188 15.7 16.0 24.4 25.8 2.55 2.30 33.3 3.92 0.487 0.345 

WNW0403 UP Dec-92 112 121 12.1 9.59 30.0 34.1 4.27 1.71 31.5 0.794 0.344 0.009 

WNWNBJS UP Jul-92 32.2 32.0 4.10 4.45 27.9 27.6 1.17 1.41 0.667 <0.008 0.065 0.011 

WNWNBlS UP Dec-92 45.6 46.l 5.32 5.08 51.0 58.9 1.39 1.11 1.82 0.044 0.030 0.004 

WNW020I DOWN - B Jul-92 87.5 79.5 8.33 9.60 69.1 72.6 4.32 4.55 2.21 2.30 1.84 2.15 

WNW0201 DOWN - B Dec-92 80.2 82.8 8.06 8.28 85.5 86.8 4.35 4.57 0.170 0.080 0.762 0.786 

WNW0706 DOWN - B Aug-92 86.8 93.5 16.1 13.8 3.76 6.02 1.70 4.98 10.4 0.468 0.429 0.032 

WNW0706 DOWN B Dec-92 107 I 16 18.8 15.9 4.80 6.00 2.65 0.982 31.5 0.430 0.536 0.014 

WNW8613A DOWN B Aug-92 79.8 115 13.9 16.9 15.2 18.8 0.652 1.73 5.75 0.381 0.270 0.081 

WNW8613A DOWN B Dec-92 88.9 92.2 15.2 15.0 14.7 17.0 2.71 2.56 16.8 0.482 0.380 0.032 

WNW8613B DOWN - B Aug-92 86.8 81.2 12.2 15.1 19.1 24.2 5.22 1.22 24.7 5.18 0.687 0.407 

WNW8613B DOWN - B Dec-92 68.8 70.0 13.2 10.4 16.0 20.5 4.61 2.86 43.0 0.394 1.17 0.046 

WNW86l3C DOWN B Aug-92 96.2 81.2 19.1 17.1 10.9 18.1 6.32 2.53 17.0 0.530 0.584 0.134 

WNW8613C DOWN B Dcc-92 77.2 66.6 16.6 10.8 5.20 6.70 5.06 3.78 20.7 0.392 0.670 0.059 

WNSP008 DOWN - C Jun-92 98.0 98.7 15.9 16.2 71.3 66.9 1.40 1.32 0.034 0.036 2.65 2.74 

WNSP008 DOWN - C Jul-92 95.9 112 12.8 13.5 60.4 62.4 1.44 1.53 <0.012 0.014 1.67 1.76 

WNSP008 DOWN - C Dec-92 118 122 15.1 15.8 58.1 60.9 1.41 1.58 0.035 0.030 1.74 1.80 

WNW0103 DOWN - C Aug-92 30.2 27.5 1.39 1.32 541 474 0.888 0.671 2.00 0.990 0.209 0.156 

WNW0103 DOWN - C Dec-92 186 205 12.6 10.7 389 362 2.24 1.95 0.888 0.040 0.198 0.064 

WNW0I04 DOWN - C Aug-92 114 115 17.6 17.2 57.8 60.3 2.45 2.38 1.63 0.012 0.163 0.087 

WNW0104 DOWN C Dec-92 107 104 16.1 15.5 51.9 51.1 2.50 2.07 2.56 0.041 0.169 0.075 

WNW0lll DOWN - C Aug-92 101 101 14.2 14.2 32.7 33.1 8.92 9.17 0.102 0.074 3.58 3.70 

WNW0lll DOWN - C Dec-92 70.0 67.3 9.81 9.61 11.9 11.7 5.98 5.67 2.44 0.347 4.01 3.82 

WNW0203 DOWN - C Jul-92 132 114 l 1.8 12.8 245 241 4.90 4.60 3.68 0.150 0.085 0.025 

WNW0203 DOWN - C Dec-92 137 142 12.5 12.6 160 163 3.95 4.05 1.99 0.090 0.046 0.017 

Hydraulic position is the general position in the geologic unit. 
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Table E - 6 (continued) 

Groundwater Quality Parameters (mg/L) for the Sand and Gravel Unit 

Bicarbonate Carbonate 
Location Hydraulic Date Chloride Sulfate Nitrate+ Ammonia Alkalinity Alkalinity Phenols 
Code Position Nitrite-N (as mgCaC03/L) (as mgCaC03/L) 

WNW0205 DOWN-C Jul-92 2470 l 10 0.92 <0.05 155 <1.0 < 0.005 
WNW0205 DOWN-C Dec-92 495 99.0 0.79 <0.05 178 <1.0 < 0.005 

WNW0305 DOWN-C Jul-92 285 22.7 0.091 0.23 191 <1.0 < 0.005 
WNW0305 DOWN-C Dec-92 196 34.8 0.13 0.25 218 <1.0 0.010 

WNW0307 DOWN-C Jul-92 252 21.1 0.90 0.12 175 <1.0 0.005 
WNW0307 DOWN-C Dec-92 191 33.6 0.75 0.10 204 <1.0 < 0.005 

WNW0406 DOWN-C Jul-92 16.8 70.0 2.4 0.37 193 <1.0 0.005 
WNW0406 DOWN-C Dec-92 8.4 109 0.88 0.25 94.4 <1.0 < 0.005 

WNW0408 DOWN-C Aug-92 275 30.9 0.16 0.06 191 <1.0 < 0.002 
WNW0408 DOWN-C Dec-92 33.0 41.2 0.75 <0.03 314 <1.0 0.006 

WNW0501 DOWN-C Aug-92 195 29.5 0.13 0.08 151 <1.0 < 0.002 
WNW0501 DOWN-C Dec-92 132 36.1 3.5 <0.03 161 <1.0 0.005 

WNW0502 DOWN-C Aug-92 200 29.5 1.4 0.09 164 <1.0 < 0.002 
WNW0502 DOWN-C Dec-92 136 39.4 4.6 <0.03 170 <1.0 <0.005 

WNW0602 DOWN-C Jul-92 43.4 36.0 <0.010 0.18 196 <1.0 < 0.005 
WNW0602 DOWN-C Dec-92 23.7 84.0 0.013 0.10 200 <1.0 < 0.005 

WNW0603 DOWN-C Jul-92 20.0 l 10 2.7 <().05 172 <1.0 0.006 
WNW0603 DOWN-C Dec-92 19.4 190 0.57 <0.05 260 <l.0 < 0.005 

WNW0604 DOWN-C Jul-92 13.2 73.3 0.011 I.I 153 <1.0 < 0.005 
WNW0604 DOWN-C Dec-92 7.2 78.8 0.040 1.2 174 <1.0 < 0.005 

WNW8605 DOWN-C Aug-92 90.5 107 0.35 1.8 325 <1.0 < 0.002 
WNW8605 DOWN-C Dec-92 220 34.6 <0.050 1.2 176 <1.0 0.006 

WNW8606 DOWN-C Jul-92 2290 126 4.0 <0.05 155 <1.0 0.006 
WNW8606 DOWN-C Dec-92 541 86.1 0.76 <0.05 195 <1.0 < 0.005 

WNW8607 DOWN-C Jul-92 22.1 140 3.1 <0.05 162 <1.0 0.006 
WNW8607 DOWN-C Dec-92 6.0 116 1.2 <0.05 200 <1.0 0.011 

WNW8608 DOWN-C Jul-92 16.6 141 0.48 1.3 190 <1.0 < 0.005 
WNW8608 DOWN-C Dec-92 7.3 93.3 0.46 1.0 188 <l.0 < 0.005 

WNW8609 DOWN-C Jul-92 55.0 49.2 II <0.05 237 <1.0 < 0.005 
WNW8609 DOWN-C Dec-92 33.1 45.2 6.1 <0.05 250 <1.0 0.010 

Hydraulic position is the geneml position in the geologic unit. 
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Table E - 6 (continued) 

Groundwater Quality Parameters (mg/L) for the Sand and Gravel Unit 

Location Hydraulic Date Calcium Magnesium 

Code Position Total Diss. Total Diss. 

WNW0205 DOWN-C Jul-92 183 177 20.1 22.3 
WNW0205 DOWN-C Dec-92 20.1 22.0 2.62 2.74 

WNW0305 DOWN-C Jul-92 100 112 12.9 12.9 

WNW0305 DOWN-C Dec-92 107 108 l 1.2 11.l 

WNW0307 DOWN-C Jul-92 82.3 98.7 10.2 11.2 

WNW0307 DOWN-C Dec-92 87.1 86.2 8.97 8.76 

WNW0406 DOWN C Jul-92 85.9 89.2 12.9 13.6 

WNW0406 DOWN-C Dec-92 89.4 93.6 11.4 11.8 

WNW0408 DOWN-C Aug-92 136 133 22.8 22.0 
WNW0408 DOWN-C Dec-92 110 103 21.3 18.7 

WNW0501 DOWN-C Aug-92 l 19 114 18.3 15.6 
WNW0501 DOWN-C Dec-92 92.0 85.9 13.1 11.9 

WNW0502 DOWN-C Aug-92 121 119 17.5 17.7 

WNW0502 DOWN-C Dec-92 96.9 96.0 13.9 13.8 

WNW0602 DOWN-C Jul-92 69.5 86.8 10.7 11.l 
WNW0602 DOWN-C Dec-92 74.2 79.6 10.2 10.3 

WNW0603 DOWN C Jul-92 124 134 16.3 19.2 
WNW0603 DOWN-C Dec-92 140 153 19.4 19.6 

WNW0604 DOWN-C Jul-92 61.6 51.2 9.48 9.62 
WNW0604 DOWN-C Dec-92 64.0 71.8 10.4 11.4 

WNW8605 DOWN C Aug-92 105 108 16.7 17.0 

WNW8605 DOWN-C Dec-92 89.0 87.1 14.0 13.8 

WNW8606 DOWN-C Jul-92 188 183 20.4* <0.025* 
WNW8606 DOWN C Dec-92 34.9 36.9 4.32 4.57 

WNW8607 DOWN-C Jul-92 95.2 102 12.6 13.6 
WNW8607 DOWN-C Dec-92 93.7 93.1 11.3 11.6 

WNW8608 DOWN-C Jul-92 79.2 86.4 10.l l 1.0 
WNW8608 DOWN-C Dec-92 70.9 76.8 8.98 9.62 

WNW8609 DOWN-C Jul-92 107 l 18 15.4 16.7 

WNW8609 DOWN-C Dec-92 109 Ill 14.1 14.5 

Hydraulic position is the general position in the geologic unit. 

* Apparent analytical outlier. 

Sodium 
Total Diss. 

1510 1680 
381 448 

118 125 

104 113 

90.0 96.7 

82.0 91.8 

13.5 15.1 

12.1 13.2 

71. l 69.5 

66.3 64.7 

46.0 44.6 

42.2 41.2 

46.7 45.9 

41.0 40.8 

17.3 18.1 

17.4 19.2 

7.62 8.50 
7.20 7.68 

6.24 5.82 

6.67 7.40 

80.2 82.1 

52.0 51.3 

5310 5130 

418 457 

14.7 15.2 

10.0 11.7 

16.9 18.4 

11.8 12.8 

12.9 13.9 

l 1.7 15.5 
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Potassium Iron Manganese 
Total Diss. Total Diss. Total Diss. 

9.40 9.88 0.980 0.432 0.091 0.106 
2.37 2.65 1.45 0.200 0.046 0.028 

4.10 3.34 6.50 0.045 1.82 1.78 
2.97 2.86 1.26 0.046 1.43 1.42 

2.52 2.66 21.2 0.102 3.68 0.371 

2.18 2.02 1.14 0.562 0.250 0.182 

2.18 2.14 4.95 0.313 3.45 3.25 

2.46 2.45 2.48 0.466 3.68 3.28 

3.10 3.39 1.45 0.023 0.215 0.180 
4.02 3.00 9.78 0.050 0.209 0.113 

2.80 2.58 9.23 0.088 0.248 0.050 

2.14 1.61 3.39 0.005 0.087 0.011 

2.09 1.26 2.51 0.139 0.026 0.003 

2.07 1.73 2.95 0.054 0.030 0.003 

2.11 1.92 6.48 0.445 7.56 7.72 

2.24 1.62 6.20 0.570 4.39 4.20 

1.44 1.74 0.779 0.026 0.256 0.289 

2.27 1.76 1.56 0.050 0.414 0.439 

0.682 0.833 3.62 3.58 17.6 16.9 
1.00 1.06 4.30 4.47 15.8 17.1 

12.0 12.5 4.89 4.95 10.7 10.9 

8.65 7.98 4.13 4.08 9.19 9.05 

8.45 8.68 0.300 0.320 0.119 0.113 

2.72 2.98 0.240 0.160 0.036 0.034 

2.34 2.62 0.021 <0.012 0.020 0.023 

3.55 3.26 0.140 <0.020 0.006 0.005 

2.26 2.33 2.54 0.724 17.7 21.2 

2.36 2.47 3.45 0.515 9.65 IO.I 

1.37 l.51 0.022 <0.012 0.010 0.008 
1.44 1.54 0.100 <0.020 0.006 0.006 



Table E - 6 (continued) 

Groundwater Quality Parameters (mg/L) for the Sand and Gravel Unit 

Bicarbonate Carbonate 
Location Hydraulic Date Chloride Sulfate Nitrate+ Ammonia Alkalinity Alkalinity Phenols 
Code Position Nitrite-N (as mgCaCOJIL) (as mgCaC03/L) 

WNDMPNE DOWN-D Aug-92 IOI 36.6 1.9 0.08 190 <LO <0.005 
WNDMPNE DOWN -D Dec-92 37.2 43.2 0.72 0.06 134 <1.0 <0.005 

WNGSEEP DOWN-D Aug-92 64.5 65.2 0.88 <0.05 138 <1.0 0.007 
WNGSEEP DOWN-D Dec-92 53.1 48.3 LO <0.05 145 <1.0 < 0.005 

WNW0105 DOWN-D Jul-92 172 46.0 1.0 <0.05 203 <1.0 < 0.005 
WNW0105 DOWN-D Dec-92 197 43.2 0.94 <0.05 200 <1.0 < 0.005 

WNW0106 DOWN-D Jul-92 147 18.0 0.14 <0.05 231 <1.0 <0.005 

WNW0106 DOWN-D Dec-92 154 153 0.35 <0.05 236 <1.0 <0.005 

WNW0116 DOWN-D Jul-92 156 33.2 2.4 <0.05 205 <l.0 <0.005 

WNW0116 DOWN-D Dec-92 152 67.0 L6 <0.05 200 <1.0 < 0.005 

WNW0207 DOWN-D Jul-92 <1.0 23.8 0.023 0.27 483 <1.0 0.005 
WNW0207 DOWN-D Dec-92 <LO 43.0 0.15 0.26 351 <1.0 < 0.005 

WNW0601 DOWN-D Jul-92 56.5 62.0 0.034 <0.05 98.3 <1.0 0.008 

WNW0601 DOWN-D Dec-92 13.8 85.6 0.067 <0.05 99.8 <1.0 < 0.005 

WNW0605 DOWN-D Jul-92 25.2 65.0 0.065 <0.05 113 <1.0 0.006 

WNW0605 DOWN-D Dec-92 13.7 91.0 0.099 <0.05 132 <1.0 < 0.005 

WNW0801 DOWN-D Aug-92 190 35.0 0.44 <0.05 203 <1.0 < 0.005 
WNW0801 DOWN-D Dec-92 27.1 36.4 0.83 <0.05 190 <1.0 <0.005 

WNW0802 DOWN-D Aug-92 71.7 25.9 <0.010 0.05 162 <1.0 <0.005 
WNW0802 DOWN-D Dec-92 1.1 30.8 0.020 <0.05 116 <1.0 <0.005 

WNW0803 DOWN-D Aug-92 95.9 175 0.24 <0.05 309 <1.0 0.029 
WNW0803 DOWN-D Dec-92 109 240 0.27 <0.05 324 <1.0 < 0.005 

WNW0804 DOWN-D Aug-92 70.0 62.5 0.069 <0.05 204 <1.0 < 0.005 
WNW0804 DOWN-D Dec-92 49.4 100 0.072 <0.05 236 <1.0 < 0.005 

WNW8603 DOWN-D Jul-92 191 37.8 2.1 <0.05 209 <1.0 < 0.005 
WNW8603 DOWN-D Dec-92 197 34.7 2.1 <0.05 208 <1.0 < 0.005 

WNW8604 DOWN-D Aug-92 201 28.1 0.22 0.07 207 <LO < 0.002 
WNW8604 DOWN-D Dec-92 212 19.9 1.4 <0.03 230 <1.0 <0.006 

WNW8612 DOWN-D Aug-92 78.0 57.0 <0.010 <0.05 253 <LO < 0.005 
WNW8612 DOWN D Dec-92 76.2 79.6 <0.010 <0.05 254 <1.0 < 0.005 

Hydraulic position is the geneml position in the geologic unit. 
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Table E - 6 (concluded) 

Groundwater Quality Parameters (mg/L) for the Sand and Gravel Unit 

Location Hydraulic Date Calcium Magnesium Sodium Potassium Iron Manganese 

Code Position Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

WNDMPNE DOWN-D Aug-92 94.5 88.8 13.4 13.9 35.0 36.4 1.70 1.90 0.390 0.092 1.38 1.32 

WNDMPNE DOWN-D Dec-92 59.0 57.5 7.78 7.32 15.0 16.8 2.02 1.59 1.06 0.301 0.634 0.574 

WNGSEEP DOWN-D Aug-92 75.1 74.5 11.6 12.6 20.6 21.7 1.41 5.65 0.020 0.871 0.003 0.038 

WNGSEEP DOWN-D Dec-92 73. l 73.4 10.6 10.7 18.1 18.5 1.41 1.47 <0.020 <0.020 <0.003 0.003 

WNW0l05 DOWN-D Jul-92 Ill 125 19.4 20.9 38.2 41.1 1.32 1.26 9.95 0.022 2.69 2.44 

WNW0I05 DOWN D Dec-92 118 126 19.5 21.0 44.7 48.8 1.32 1.36 6.15 0.050 3.09 3.20 

WNW0I06 DOWN-D Jul-92 102 110 20.8 19.3 41.1 41.7 3.65 2.17 17.0 0.121 5.30 4.98 

WNW0I06 DOWN-D Dec-92 134 139 23.6 20.2 41.9 47.3 4.36 1.82 25.4 0.125 5.74 4.94 

WNWO! 16 DOWN-D Jul-92 96.0 96.l 15.4 15.0 60.7 62.8 2.40 1.83 10.7 0.128 1.29 0.903 

WNW0116 DOWN-D Dec-92 116 117 16.7 16.6 61.4 64.4 2.88 1.61 5.80 0.350 0.659 0.185 

WNW0207 DOWN-D Jul-92 135 160 26.8 29.3 7.58 8.88 1.30 1.38 5.18 2.68 1.88 2.06 

WNW0207 DOWN-D Dec-92 109 120 22.7 23.6 5.07 6.10 2.14 1.45 11.8 2.12 2.62 2.84 

WNW0601 DOWN-D Jul-92 50.8 43.0 8.29 7.30 21.2 22.6 2.32 1.72 31.6 5.80 0.481 0.327 

WNW060I DOWN D Dec-92 44.2 47.5 7.73 7.16 14.4 16.7 2.00 1.76 9.30 1.12 0.218 0.017 

WNW0605 DOWN-D Jul-92 59.0 53.5 31.1 8.51 20.8 22.9 1.91 2.18 2.81 0.140 0.185 0.007 

WNW0605 DOWN-D Dec-92 50.3 55.2 9.38 8.32 13.7 16.0 2.22 1.55 6.90 0.885 0.087 0.008 

WNW0801 DOWN-D Aug-92 Ill 106 14.9 15.5 65.3 66.4 1.98 2.22 0.322 0.040 0.755 0.723 

WNW0S0I DOWN-D Dec-92 108 114 13.4 14.0 52.2 70.5 1.78 1.78 0.286 0.020 0.682 0.684 

WNW0802 DOWN-D Aug-92 82.2 71.8 6.73 6.84 19.2 18.9 0.818 0.889 0.068 0.026 0.437 0.434 

WNW0802 DOWN-D Dec-92 34.2 33.6 4.07 4.08 9.75 9.95 1.14 0.675 0.877 0.028 0.170 0.074 

WNW0803 DOWN-D Aug-92 178 141 35.0 36.0 23.0 23.3 1.33 1.43 0.408 0.016 0.284 0.276 

WNW0803 DOWN-D Dec-92 191 176 32.8 34.8 20.2 22.6 1.41 l.38 0.265 <0.020 0.300 0.316 

WNW0804 DOWN D Aug-92 86.9 85.4 I 1.5 12.0 29.3 31.8 1.60 1.64 2.54 0.031 0.074 0.003 

WNW0804 DOWN-D Dec-92 IOI 106 12.0 12.6 21.4 22.7 1.55 1.47 0.493 <0.020 0.134 0.124 

WNW8603 DOWN-D Jul-92 114 122 19.5 21.2 40.1 42.9 1.75 2.03 0.016 <0.012 0.007 0.007 

WNW8603 DOWN D Dec-92 128 133 21.6 22.5 48.4 50.4 2.04 2.17 0.030 <0.030 0.008 0.007 

WNW8604 DOWN D Aug-92 125 122 20.1 20.2 53.6 53.7 2.43 2.13 0.076 0.026 0.024 0.026 

WNW8604 DOWN-D Dec-92 117 117 18.3 18.6 50.1 49.9 2.45 2.14 0.018 0.021 0.022 0.023 

WNW8612 DOWN-D Aug-92 104 102 26.4 27.2 15.2 15.7 0.980 1.13 0.671 0.565 0.108 0.107 

WNW8612 DOWN-D Dec-92 108 122 23.9 24.5 13.1 15.4 1.05 1.04 0.896 0.398 0.106 0.105 

Hydraulic position is the general position in the geologic unit. 
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Table E - 7 

Groundwater Quality Parameters (mg/L) for the Till-Sand Unit 

Bicarbonate Carbonate 
Location Hydraulic Date Chloride Sulfate Nitrate+ Ammonia Alkalinity Alkalinity Phenols 
Code Position Nitrite-N (as mgCaCOyL) (as mgCaC03/L) 

WNW0302 UP Jul-92 362 23.7 1.0 <0.05 241 <1.0 < 0.005 
WNW0302 UP Dec-92 304 30.7 0.99 <0.05 243 <1.0 < 0.005 

WNW0402 UP Jul-92 235 40.1 0.010 <0.05 203 <1.0 < 0.005 
WNW0402 UP Dec-92 248 39.0 0.018 <0.05 202 <1.0 < 0.005 

WNW0404 UP Jul-92 1.5 20.6 0.012 <0.05 97.3 2.1 < 0.005 
WNW0404 UP Dec-92 <1.0 26.0 0.20 <0.05 106 <l.0 < 0.005 

WNW0202 DOWN-B Jul-92 24.6 28.5 0.015 0.56 <1.0 25.0 < 0.005 

WNW0202 DOWN-B Dec-92 25.5 49.1 <0.010 0.50 <1.0 60.8 < 0.005 

WNW0204 DOWN-B Jul-92 95.1 28.4 0.88 0.17 124 <1.0 < 0.005 
WNW0204 DOWN-B Dec-92 68.2 33.4 <0.010 0.17 150 <1.0 < 0.005 

WNW0206 DOWN-B Jul-92 68.4 35.7 0.028 0.06 156 <l.0 < 0.005 

WNW0206 DOWN-B Dec-92 66.8 35.8 <0.010 0.08 169 <1.0 < 0.005 

WNW0208 DOWN-B Jul-92 1.5 17.5 <0.010 0.17 132 <1.0 < 0.005 

WNW0208 DOWN-B Dec-92 <1.0 28.0 <0.010 0.20 139 <1.0 < 0.005 

WNW0701 DOWN-B Aug-92 <2.0 260 0.022 0.25 167 <1.0 0.029 

WNW0701 DOWN-B Dec-92 <1.0 194 0.025 0.21 162 <1.0 < 0.005 

WNW0905 DOWN-B Jul-92 13.4 476 0.014 0.08 275 <l.0 < 0.005 
WNW0905 DOWN-B Dec-92 12.4 652 <0.010 0.08 406 <l.0 < 0.005 

Hydraulic position is the general position in the geologic unit. 

Hydroxide alkalinity ( as mgCaCOJ/L) at location WNW0202 = 243 in July and 312 in December. 
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Table E - 7 (concluded) 

Groundwater Quality Parameters (mg/L) for the Till-Sand Unit 

Location Hydraulic Date Calcium Magnesium 

Code Position Total Diss. Total Diss. 

WNW0302 UP Jul-92 166 182 23.3 24.8 

WNW0302 UP Dec-92 164 174 20.7 21.4 

WNW0402 UP Jul-92 132 154 25.1 26.9 

WNW0402 UP Dec-92 156 160 27.9 29.2 

WNW0404 UP Jul-92 29.7 34.7 5.44 5.21 

WNW0404 UP Dec-92 36.5 38.8 5.43 5.80 

WNW0202 DOWN-B Jul-92 135 314* 0.32 <0.10 

WNW0202 DOWN-B Dec-92 90.0 135 1.27 0.36 

WNW0204 DOWN-B Jul-92 67.8 60.5 13.2 15.4 

WNW0204 DOWN-B Dec-92 73.0 74.8 16.4 16.8 

WNW0206 DOWN- B Jul-92 59.4 75.8 [3.5 18.2 

WNW0206 DOWN- B Dec-92 80.9 88.7 [8.3 20.1 

WNW0208 DOWN-B Jul-92 30.8 35.9 8.39 9.06 

WNW0208 DOWN-B Dec-92 38.0 41.4 9.38 10.4 

WNW070l DOWN- B Aug-92 115 134 24.8 25.5 

WNW070I DOWN B Dec-92 151 166 28.0 28.9 

WNW0905 DOWN-B Jul-92 204 196 77.9 83.0 

WNW0905 DOWN-B Dec-92 233 235 83.l 80.6 

Hydraulic position is the geneml position in the geologic unit. 

* Apparent analytical outlier. 

Sodium 

Total Diss. 

97.4 119 

101 104 

28.3 29.6 
32.5 34.0 

7.63 8.11 

8.84 9.47 

33.1 40.7 

27.4 30.5 

11.2 12.0 

12.2 12.8 

9.66 12.8 

12.7 13.8 

14.5 15.1 

16.0 17.7 

14.6 16.6 

13.8 17.1 

12.9 12.4 

14.7 14.6 
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Potassium Iron Manganese 
Total Diss. Total. Diss Total Diss. 

1.88 2.12 0.368 <0.012 0.040 0.037 
2.06 1.94 0.310 <0.030 0.058 0.031 

2.14 1.65 2.24 0.889 0.134 0.128 
1.65 1.74 1.15 1.09 0.128 0.128 

1.28 0.812 2.69 <0.012 0.040 0.003 

0.740 0.800 0.430 <0.030 <0.003 <0.003 

24.0 24.9 0.192 0.028 <0.002 <0.001 

13.0 17.4 0.480 <0.030 0.008 <0.003 

1.76 2.31 0.259 0.072 0.054 0.069 

2.02 2.17 0.320 0.120 0.077 0.072 

1.10 1.38 1.47 0.306 0.135 0.184 
1.21 1.22 0.750 0.242 0.167 0.173 

0.960 0.914 0.483 <0.012 0.048 0.047 

1.00 1.05 0.340 <0.030 0.049 0.048 

1.38 2.71 3.38 0.068 0.342 0.298 

1.78 1.38 4.50 0.320 0.371 0.334 

3.49 3.62 2.74 2.14 0.542 0.762 

4.44 4.23 2.64 1.41 0.612 0.600 



TableE-8 

Groundwater Quality Parameters (mg/L) for the Un weathered Lavery Till Unit 

Bicarbonate Carbonate 
cation Hydraulic Date Chloride Sulfate Nitrate+ Ammonia Alkalinity Alkalinity Phenols 
de Position Nitrite-N (as mgCaCO3/L) (as mgCaCO3/L) 

ffl0405 UP Jul-92 78.6 163 0.90 <0.05 177 < LO <0.005 
{W0405 UP Dec-92 29.0 159 2.0 <0.05 200 < LO <0.005 

ffl0704 UP Aug-92 6.6 204 <0.01 0.Il 411 < l.0 0.036 
ffi'0704 UP Dec-92 l.0 218 0.02 0.05 416 <l.0 <0.005 

Nif0707 UP Aug-92 6.7 52.5 0.12 <0.05 160 <LO <0.005 

Nif0707 UP Dec-92 3.5 104 0.23 <0.05 90.7 <LO <0.005 

iwo109 DOWN-B Jul-92 2.6 124 0.08 0.08 201 <LO <0.005 
Nif0109 DOWN-B Dec-92 <LO 151 0.23 <0,05 194 <LO <0.005 

/W0l 10 DOWN-B Jul-92 <LO 114 0.06 <0.05 222 <LO <0.005 
!W0l 10 DOWN-B Dec-92 <LO 73.2 0.12 <0.05 207 <1.0 <0.005 

fW0I 15 DOWN-B Jul-92 4.2 91.0 0.02 0.08 138 <LO <0.005 
iW0l 15 DOWN-B Dec-92 5.3 210 0.06 0.11 148 <l.0 <0.005 

fW0702 DOWN-B Aug-92 <1.0 430 0.39 0.05 209 <LO 0.032 

fW0702 DOWN-B Dec-92 <5.0 358 0.43 0.06 2 ! l <1.0 <0.005 

fW0703 DOWN-B Aug-92 3.1 280 0.01 0.07 183 <LO <0.005 
rW0703 DOWN-B Dec-92 1.5 303 0.14 <0.05 184 <LO <0.005 

W0705 DOWN-B Aug-92 5.7 61.6 <0.01 0.06 180 <LO <0.005 
W0705 DOWN-B Dec-92 3.0 34.2 0.15 <0.05 101 <LO <0.005 

W0904 DOWN-B Jul-92 6.4 264 0.08 <0.05 225 <1.0 <0.005 
W0904 DOWN-B Dec-92 6.2 266 0,03 <0.05 234 <l.0 <0.005 

Wl!OlB DOWN-B Aug-92 l.8 243 0.48 <0.05 250 <LO 0,018 

Wl!0lB DOWN-B Dec-92 <LO 246 0.64 <0.05 284 <LO <0.005 

Wlt06B DOWN B Aug-92 <LO 151 < 0.01 0.18 271 <LO 0.006 
Wl106B DOWN-B Dec-92 <LO 182 0.15 <0.05 295 <LO <0.005 

Wll09B DOWN-B Aug-92 <LO 74.5 <0.01 0.!O !81 <1.0 <0.005 
Wll09B DOWN-B Dec-92 LI 96.5 0,03 0.08 197 <LO <0.005 

lraulic position is the general position in the unit. 
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Table E - 8 (continued) 

Groundwater Quality Parameters (mg/L) for the Unweathered Lavery Till Unit 

Location Hydraulic Date Calcium Magnesium Sodium Potassium Iron Manganese 

Code Position Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

WNW0405 UP Jul-92 lll 97.8 19.9 21.l 46.3 48.3 2.26 2.49 0.453 0.287 0.074 0.091 

WNW0405 UP Dcc-92 109 108 19.3 19.3 30.0 30.9 2.34 2.37 0.818 0.374 0.032 0.036 

WNW0704 UP Aug-92 180 173 31.9 29.8 11.2 I 1.8 2.38 2.47 1.17 0.333 5.42 5.55 

WNW0704 UP Dec-92 171 190 25.4 26.3 6.60 8.60 2.24 2.43 0.170 <0.030 6.80 6.00 

WNW0707 UP Aug-92 62.2 61.8 ll.l 11.4 5.12 5.37 1.60 1.45 3.60 0.021 0.104 0.045 

WNW0707 UP Dec-92 36.1 40.0 6.30 6.04 4.50 <4.80 1.41 1.03 2.16 0.110 0.043 <0.003 

WNW0109 DOWN-B Jul-92 78.0 84.6 21.9 20.0 18.1 18.3 3.65 1.41 12.4 <0.012 0.248 0.109 

WNW0109 DOWN-B Dec-92 69.8 79.5 16.5 17.l 16.4 19.9 1.71 1.57 1.61 0.030 0.030 <0.003 

WNW0ll0 DOWN-B Jul-92 62.8 76.9 20.l 22.6 20.0 21.4 1.6 l 1.78 <0.012 <0.012 0.021 0.024 

WNW0II0 DOWN-B Dec-92 74.0 74.5 21.5 20.3 19.4 21.0 !.76 l.74 0.130 0.060 <0.003 <0.003 

WNW0115 DOWN-B Jul-92 63.0 54.5 13.7 11.6 16.0 17.3 2.96 1.90 10.6 0.703 0.198 0.068 

WNW0115 DOWN-B Dec-92 79.0 85.1 15.5 15.8 15.5 18.4 2.47 1.98 5.00 0.680 0.163 0.099 

WNW0702 DOWN-B Aug-92 139 156 33.9 33.0 37.5 38.0 2.74 3.82 4.72 0.322 0.138 0.065 

WNW0702 DOWN-B Dcc-92 119 129 28.9 30.l 33.8 38.7 2.38 2.33 l.78 <0.030 0.050 0.018 

WNW0703 DOWN-B Aug-92 109 114 24.8 27.5 18.9 20.9 1.53 1.72 1.26 0.052 0.162 0.174 

WNW0703 DOWN-B Dec-92 Ill 135 23.4 26.0 18.4 22.4 1.79 1.98 1.34 0.060 0.069 0.054 

WNW0705 DOWN-B Aug-92 65.5 74.9 12.5 13.0 4.19 4.52 1.30 1.32 2.36 0.031 0.078 0.079 

WNW0705 DOWN-B Dec-92 58.4 79.8 9.19 10.8 4.20 5.60 1.38 1.12 3.00 0.070 0.067 0.032 

WNW0904 DOWN B Jul-92 99.8 96.5 33.6 36.2 19.3 21.1 2.56 2.23 5.42 0.085 0.111 0.003 

WNW0904 DOWN-B Dec-92 98.0 107 30.9 33.6 21.1 24.4 2.20 2.05 2.92 0.169 0.054 0.006 

WNW! 101B DOWN - B Aug-92 106 95.0 39.2 39.1 30.3 28.6 3.40 3.50 0.086 <0.012 0.028 0.006 

WNWll0lB DOWN -B Dec-92 135 128 34.l 34.8 30.5 31.7 5.73 5.92 0.109 <0.020 0.008 <0.003 

WNW1106B DOWN - B Aug-92 80.2 74.6 40.2 40.9 29.4 26.6 3.95 2.55 2.22 <0.012 0.110 0.076 

WNW 1106B DOWN B Dec-92 109 94.5 37.2 36.8 25.8 25.6 2.58 2.22 1.26 <0.020 0.026 0.004 

WNWI109B DOWN -B Aug-92 47.1 45.5 18.4 21.4 13.8 13.4 2.28 1.86 1.40 0.030 0.068 0.047 

WNW! 109B DOWN - B Dec-92 70.8 55.7 19.2 19.9 12.1 13.0 l.94 1.53 1.39 <0.020 0.076 0.058 

Hydraulic position is the general position in the unit. 
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Table E - 8 (continued) 

Groundwater Quality Parameters (mg/L) for the Unweathered Lavery Till Unit 

Bicarbonate Carbonate 

Location Hydraulic Date Chloride Sulfate Nitrate+ Ammonia Alkalinity Alkalinity Phenols 
Code Position Nitrite-N (as mgCaCOyL) (as mgCaC03/L) 

WNW0107 DOWN-C Jul-92 6.7 334 0.02 <0.05 230 <1.0 <0.005 

WNW0I07 DOWN-C Dec-92 <3.0 283 0.08 <0.05 232 <1.0 <0.005 

WNW0I08 DOWN-C Jul-92 <1.0 164 0.32 <0.05 193 <1.0 <0.005 

WNW0108 DOWN -C Dec-92 <1.0 244 0.44 O.D7 188 <1.0 <0.005 

WNW0114 DOWN -C Jul-92 12.3 83.0 0.18 <0.05 183 <1.0 <0.005 

WNW0114 DOWN-C Dec-92 10.l 157 0.20 <0.05 207 <1.0 <0.005 

WNW0409 DOWN-C Jul-92 1.8 72.5 0.06 0.06 124 <1.0 0.006 

WNW0409 DOWN-C Dec-92 <1.0 66.8 0.16 <0.05 143 <1.0 <0.005 

WNW0910 DOWN-C Jul-92 

WNW0910 DOWN-C Dec-92 2.6 582 0.28 0.62 330 <1.0 <0.005 

WNW1102B DOWN-C Aug-92 2.0 61.0 0.06 <0.05 266 <1.0 0.016 

WNW1102B DOWN -C Dec-92 <1.0 62.8 0.14 <0.05 279 <1.0 <0.005 

WNW1103B DOWN-C Aug-92 1.8 130 0.09 O. IO 277 <l.0 0.006 

WNW1103B DOWN-C Dec-92 <1.0 146 0.21 <0.05 304 <1.0 <0.005 

WNW1104B DOWN-C Aug-92 1.2 129 0.27 0.07 220 <1.0 0.006 
WNW1104B DOWN-C Dec-92 1.2 144 0.48 <0.05 243 <1.0 <0.005 

WNW1105A DOWN-C Aug-92 <1.0 262 0.67 O.D7 201 <l.0 0.007 

WNW1105A DOWN-C Dec-92 <1.0 309 0.70 0.05 238 <1.0 <0.005 

WNW1105B DOWN-C Aug-92 <1.0 372 1.4 <0.05 215 <1.0 0.007 

WNW1105B DOWN-C Dec-92 1.4 394 1.3 <0.05 229 <1.0 <0.005 

WNWllllA DOWN-C Aug-92 1.5 285 0.01 0.05 384 <1.0 <0.005 
WNWllllA DOWN-C Dec-92 1.6 292 0.02 <0.05 402 <1.0 <0.005 

Hydraulic position is the general position in the unit. 

Well WNW09 JO wru incorporated into the gro1.ndwater progrcon in late 1992. 
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Table E - 8 (concluded) 

Groundwater Quality Parameters (mg/L) for the Unweathered Lavery Till Unit 

Location Hydraulic Date Calcium Magnesium Sodium Potassium Iron Manganese 

Code Position Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

WNW0107 DOWN-C Jul-92 123 139 29.2 31.7 19.4 20.4 2.21 2.37 0.018 <()_012 0.051 0.056 

WNW0107 DOWN-C Dec-92 132 129 28.9 31.3 17.8 21.6 2.42 2.37 0.080 0.090 0.004 0.007 

WNW0108 DOWN-C Jul-92 !06 100 28.8 32.2 23.4 25.1 l.84 2.32 0.465 <().008 0.028 0.051 

WNW0108 DOWN C Dec-92 99.1 103 26.1 27.9 19.4 22.8 l.88 2.01 0.470 0.050 0.076 0.070 

WNW0114 DOWN-C Jul-92 79.4 85.2 12.0 13.4 9.20 9.93 1.41 1.36 0.504 0.059 0.025 0.011 

WNW0114 DOWN-C Dec-92 98.6 !02 IS.I 15.9 11.0 13.9 l.67 1.66 0.735 0.070 0.016 <0.003 

WNW0409 DOWN-C Jul-92 35.9 40.4 9.90 9.26 20.4 21.3 7.06 7.41 4.49 <().012 0.065 0.003 

WNW0409 DOWN-C Dec-92 42.3 45.2 9.14 9.73 22.7 24.9 7.20 7.99 1.16 0.023 0.020 <0.003 

WNW0910 DOWN C Jul-92 

WNW0910 DOWN C Dcc-92 151 157 75.9 85.6 31.2 37.7 13.5 16.5 8.66 2.44 0.328 0.338 

WNW! 102B DOWN-C Aug-92 63.0 60.5 32.3 34.4 15.2 14.9 l.72 1.90 0.242 <0.012 0.022 0.014 

WNW1102B DOWN-C Dec-92 75.5 73.0 31.4 30.2 14.4 14.0 1.97 1.89 0.814 0.350 0.014 0.007 

WNW1103B DOWN-C Aug-92 70.5 67.2 38.3 40.0 24.9 23.0 l.91 2.30 0.064 <0.012 0.055 0.057 

WNW1103B DOWN C Dec-92 92.0 79.5 32.8 31.4 24.5 24.1 2.05 1.95 0.229 0.020 0.012 <0.003 

WNWI104B DOWN-C Aug-92 68.0 63.l 26.6 28.2 30.7 28.7 1.90 2.06 0.036 0.014 0.014 0.008 

WNWII04B DOWN-C Dec-92 91.0 89.0 27.1 27.2 26.9 27.6 1.75 1.81 0.020 <0.020 0.006 0.006 

WNWII05A DOWN C Aug-92 118 113 29.3 33.5 24.9 24.8 2.49 2.45 0.424 0.068 0.105 0.098 

WNWll0SA DOWN-C Dec-92 145 122 27.4 29.0 25.0 27.0 2.30 2.51 0.198 0.020 0.102 0.112 

WNW1105B DOWN-C Aug-92 145 141 39.5 44.2 40.2 36.8 3.29 3.12 0.318 0.029 0.030 0.017 

WNWl!0SB DOWN-C Dec-92 148 150 33.1 35.6 35.6 38.8 2.99 3.09 0.192 <().020 0.013 0.006 

WNWllllA DOWN-C Aug-92 84.1 123 28.3 64.4 11.9 16.7 1.71 2.52 0.018 0.022 0.068 0.068 
WNWJ l llA DOWN C Dec-92 169 146 63.4 63.3 18.7 18.5 2.99 2.83 0.033 <().020 0.060 0.052 

Hydraulic position is the general position in the unit. 

Well WNW0910 was incorporated into the groundwater program in late 1992. 
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Table E - 9 

Groundwater Quality Parameters (mg/L)for the Lacustrine Unit 

Bicarbonate Carbonate 
Location Hydraulic Date Chloride Sulfate Nitrate+ Ammonia Alkalinity Alkalinity Phenols 

Code Position Nitrite-N (as mgCaCO3'L) (as mgCaCOyL) 

WNW0901 UP Jul-92 12.2 48.8 <0.010 0.59 179 <1.0 < 0.005 

WNW0901 UP Dec-92 10.5 14.8 <0.010 0.55 210 <1.0 <0.005 

WNW0902 UP Jul-92 20.1 2.0 <0.010 0.52 189 <1.0 < 0.005 

WNW0902 UP Dec-92 20.6 3.2 <0.010 0.59 193 <1.0 <0.006 

WNWlO0l UP Jul-92 32.7 2.4 <0.010 0.60 160 <1.0 < 0.005 

WNWlO0l UP Dec-92 33.l 9.7 <0.010 0.50 184 <1.0 < 0.005 

WNW1008B UP Jul-92 37.8 <1.0 <0.010 0.39 148 <1.0 0.007 

WNW1008B UP Dec-92 30.1 7.2 <0.010 0.34 167 <1.0 <0.005 

WNW0903 DOWN-B Jul-92 <LO 130 0.012 0.48 266 <1.0 < 0.005 

WNW0903 DOWN-B Dec-92 I.I 438 <0.010 0.58 286 <1.0 <0.005 

WNW1002 DOWN-B Jul-92 <LO 108 0.080 0.69 375 <1.0 <0.005 

WNWI002 DOWN-B Dec-92 28.2 518 0.033 0.83 435 <1.0 < 0.005 

WNW1003 DOWN-B Jul-92 10.7 2.4 <0.010 0.50 205 <1.0 < 0.005 

WNW1003 DOWN-B Dec-92 11.0 9.3 <0.010 0.58 241 <1.0 < 0.005 

WNW1004 DOWN-B Jul-92 <1.0 17.5 <0.010 <0.05 222 <1.0 0.005 

WNW1004 DOWN-B Dec-92 2.0 16.8 <0.010 0.51 241 <1.0 < 0.005 

WNWll0lC DOWN-B Aug-92 1.5 73.5 0.073 0.10 174 <1.0 <0.005 

WNWllOIC DOWN-B Dec-92 <1.0 IOI 0.030 0.05 204 <l.0 < 0.005 

WNW1103C DOWN-C Aug-92 Dry Dry Dry Dry Dry Dry Dry 

WNWII03C DOWN-C Dec-92 Dry Dry Dry Dry Dry Dry Dry 

WNW1104C DOWN-C Aug-92 Dry Dry Dry Dry Dry Dry Dry 

WNW1104C DOWN-C Dec-92 Dry Dry Dry Dry Dry Dry Dry 

WNW8610 DOWN-C Jul-92 <1.0 116 0.020 0.27 271 <l.0 <0.005 

WNW8610 DOWN-C Dec-92 I.I 250 <0.010 0.31 250 <1.0 <0.005 

WNW8611 DOWN-C Jul-92 <1.0 210 0.10 0.06 389 <1.0 <0.005 

WNW8611 DOWN-C Dec-92 1.1 316 0.060 0.07 265 <1.0 <0.005 

Hydraulic position is the geneml position in the geologic unit. 
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Table E - 9 (concluded) 

Groundwater Quality Parameters ( mg/L) for the Lacustrine Unit 

Location Hydraulic Date Calcium Magnesium Sodium Potassium Iron Manganese 
Code Position Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

WNW090l UP Jul-92 34.0 34.3 9.69 9.28 29.5 3 I.I 4.55 4.28 4.31 0.188 0.176 0.136 

WNW0901 UP Dec-92 30.6 29.8 9.13 9.40 27.0 30.6 4.36 4.39 1.02 0.104 0.108 0.105 

WNW0902 UP Jul-92 38.8 36.2 12.0 12.8 30.2 30.5 4.59 3.35 0.814 0.222 0.105 0.097 

WNW0902 UP Dec-92 40.9 41.2 13.8 14.0 31.5 32.1 2.63 2.71 0.693 0.391 0.087 0.084 

WNWI00I UP Jul-92 29.8 26.8 8.84 7.96 44.5 40.4 4.18 3.40 3.48 0.304 0.114 0.091 

WNW JOO! UP Dec-92 35.4 28.0 9.84 7.72 40.7 44.4 3.59 2.82 9.32 0.1 JO 0.170 0.056 

WNWJ008B UP Jul-92 30.2 26.2 8.10 7.88 32.7 23.7 3.42 2.98 1.29 0.106 0.122 0.140 

WNW!008B UP Dec-92 33.4 33.9 8.63 8.57 34.6 41.0 3.25 3.05 1.39 0.586 0.112 0.102 

WNW0903 DOWN-B Jul-92 69.5 59.0 32.3 31.4 40.9 46.4 5.18 3.52 20.6 0.042 0.364 0.171 

WNW0903 DOWN-13 Dec-92 129 77.6 63.6 36.1 43.2 46.3 9.66 3.67 99.1 <0.020 1.45 0.146 

WNW1002 DOWN-B Jul-92 93.2 100 44.3 45.7 37.9 30.2 2.61 2.85 0.791 0.264 0.090 0.086 

WNW1002 DOWN-B Dec-92 124 114 52.6 52.8 36.0 38.8 3.20 2.81 2.16 1.04 0.104 0.100 

WNWJ003 DOWN-B Jul-92 28.6 22.9 9.32 7.49 61.2 58.9 2.67 2.62 2.52 0.125 0.199 0.172 

WNW1003 DOWN-13 Dec-92 29.0 25.2 8.86 7.70 48.0 64.5 2.46 2.17 4.66 <0.020 0.186 0.114 

WNWI004 DOWN-B Jul-92 39.0 40.8 16.7 18.3 28.0 23.0 1.57 l.65 0.621 0.349 0.042 0.039 

WNW!004 DOWN-B Dec-92 38.1 36.6 16.4 16.7 25.4 28.2 1.50 1.30 1.51 0.384 0.046 0.030 

WNWl!0!C DOWN B Aug-92 50.2 46.8 12.4 11.1 29.0 28.9 4.54 3.90 4.25 0.039 0.160 0.051 

WNWl!0!C DOWN-B Dec-92 65.0 66.5 11.9 10.9 26.8 27.7 4.85 3.93 3.66 0.028 0.131 0.034 

WNWII03C DOWN C Aug-92 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry 
WNW1103C DOWN C Dec-92 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry 

WNWl104C DOWN-C Aug-92 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry 

WNW1104C DOWN-C Dec-92 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry 

WNW86l0 DOWN C Jul-92 42.8 30.2 38.7 38.6 78.5 83.5 12.3 6.06 6.94 0.140 0.165 0.028 

WNW86IO DOWN-C Dec-92 44.4 32.9 36.1 36.0 64.5 71.3 4.82 4.73 11.0 0.318 0.241 0.032 

WNW861I DOWN-C Jul-92 79.9 83.8 32.9 36.3 66.0 75. l 3.56 3.32 4.71 0.374 0.083 0.033 

WNW86ll DOWN-C Dec-92 76.0 84.7 33.5 34.9 64.6 75.7 3.57 3.53 8.26 0.070 0.141 0.006 

Hydraulic position is the general position in the geologic unit. 

Well WNW 1003 wa1· resampled in September 1992 for dissolved metals. 
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Table E -10 

Groundwater Quality Parameters (mg/L)for the Weathered Lavery Till Unit 

Bicarbonate Carbonate 
Location Hydraulic Date Chloride Sulfate Nitrate+ Ammonia Alkalinity Alkalinity Phenols 
Code Position Nitrite-N (as mgCaC03'L) (as mgCaC03/L) 

WNW0908 UP Jul-92 4.3 1230 0.029 <0.05 312 <1.0 < 0.005 
WNW0908 UP Dec-92 xxxx xxxx Low Volume xxxx xxxx xxxx 

WNW1005 UP Jul-92 1.3 91.0 <0.010 <0.05 369 <1.0 < 0.005 
WNW1005 UP Dec-92 <2.0 66.0 0.012 <0.05 404 <1.0 < 0.005 

WNW1008C UP Jul-92 35.5 14.2 <0.010 0.06 206 <1.0 < 0.005 

WNW1008C UP Dec-92 34.3 19.7 <0.010 0.05 232 <1.0 < 0.005 

WNW0906 DOWN-B Jul-92 11.9 140 0.82 0.06 233 <1.0 0.009 

WNW0906 DOWN-B Dcc-92 l0.2 234 0.26 <0.05 282 <1.0 < 0.005 

WNW0907 DOWN-B Jul-92 1.5 142 <0.010 <0.05 331 <1.0 < 0.005 

WNW0907 DOWN B Dec-92 2.3 330 <0.0IO <0.05 317 <1.0 < 0.005 

WNW1006 DOWN-B Jul-92 1.3 l083 <0.010 0.07 333 <1.0 0.005 

WNW1006 DOWN-B Dec-92 1.6 1320 0.020 0.05 343 <1.0 < 0.005 

WNWI007 DOWN-B Jul-92 2.3 670 0.092 <0.05 303 <1.0 < 0.005 

WNW1007 DOWN-B Dec-92 2.4 626 0.14 <0.05 323 <1.0 < 0.005 

WNWl!0lA DOWN-B Aug-92 2.0 144 <0.0IO <0.05 220 <1.0 < 0.005 

WNWll0lA DOWN-B Dec-92 1.2 150 0.18 <0.05 209 <1.0 < 0.005 

Hydraulic position is the general position in the geologic unit. 
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Table E - 10 (continued) 

Groundwater Quality Parameters (mg/L)for the Weathered Lavery Till Unit 

Location Hydraulic Date Calcium Magnesium Sodium Potassium Iron Manganese 
Code Position Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

WNW0908 UP Jul-92 414 262 158 173 20.8 19.6 5.58 5.25 0.556 0.036 0.531 0.401 
WNW0908 UP Dec-92 555 499 148 106 21.3 15.7 6.28 4.49 0.314 0.020 0.523 0.166 

WNW1005 UP Jul-92 102 113 35.2 38.7 10.2 11.0 1.68 1.96 0.846 <0.012 0.072 0.081 
WNW1005 UP Dec-92 116 114 34.6 35.8 10.4 12.2 1.73 1.36 1.18 <0.020 0.023 <0.003 

WNW1008C UP Jul-92 61.8 58.0 16.0 15.7 11.5 11.7 0.602 0.786 0.115 0.072 0.209 0.322 

WNW1008C UP Dec-92 73.2 75.8 17.l 17.8 12.7 13.2 0.736 0.740 0.092 0.049 0.154 0.144 

WNW0906 DOWN-B Jul-92 82.9 84.5 28.7 29.1 19.5 22.7 2.30 2.40 1.88 <0.012 0.090 0.050 

WNW0906 DOWN-B Dec-92 67.2 72.0 25.1 25.2 22.2 24.1 2.12 2.13 1.22 0.111 0.D18 <0.003 

WNW0907 DOWN-B Jul-92 105 109 38.5 40.9 9.23 9.88 2.00 2.32 0.095 <0.012 0.052 0.030 
WNW0907 DOWN-B Dec-92 103 108 40.4 40.4 10.2 10.4 2.10 2.15 <0.020 <0.020 0.102 0.104 

WNW1006 DOWN-B Jul-92 309 246 136 145 20.2 20.7 3.11 3.40 0.836 0.639 0.458 0.548 

WNW1006 DOWN-B Dec-92 348 331 130 129 19.7 21.2 3.69 3.64 0.331 0.115 0.187 0.124 

WNW1007 DOWN-B Jul-92 215 197 77.4 83.2 18.4 15.6 10.l 11.8 3.22 0.041 0.074 0.022 

WNWI007 DOWN-B Dec-92 204 212 71.3 72.4 18.9 20.0 13.9 15.4 1.12 0.026 0.032 0.004 

WNWll0lA DOWN-B Aug-92 122 75.0 62.4 29.1 18.3 11.4 2.63 1.89 0.096 0.019 0.110 0.052 

WNWll0lA DOWN-B Dec-92 98.0 81.5 24.3 25.0 12.S 12.9 1.83 1.90 0.024 <0.020 <0.003 <0.003 

Hydraulic position is the general position in the geologic unit. 
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Table E - 10 (continued) 

Groundwater Quality Parameters (mg/L) for the Weathered Lavery Till Unit 

Location Hydraulic Date Chloride Sulfate Nitrate+ Ammonia 

Code Position Nitrite-N 

WNW1106A DOWN-B Aug-92 4.5 125 <0.010 0.10 

WNW1106A DOWN-B Dec-92 3.2 150 0.026 0.11 

WNW1108A DOWN-B Aug-92 2.0 845 0.011 <0.05 

WNW1108A DOWN-B Dec-92 xxxx xxxx Low Volume 

WNW1109A DOWN-B Aug-92 <1.0 197 0.12 <0.05 

WNW1109A DOWN-B Dec-92 <l.0 214 0.13 <0.05 

WNW0909 DOWN-C Jun-92 <1.0 370 NIA 0.40 

WNW0909 DOWN-C Jul-92 17.7 165 <0.01 0.17 

WNW0909 DOWN-C Dec-92 18.3 198 <0.0l 0.38 

WNW1102A DOWN-C Aug-92 2.0 221 0.011 <0.05 

WNW1102A DOWN-C Dec-92 <1.0 280 0.082 <0.05 

WNW!l03A DOWN-C Aug-92 2.1 376 <0.010 <0.05 

WNWl103A DOWN-C Dec-92 1.4 361 0.014 <0.05 

WNW1!04A DOWN-C Aug-92 3.0 110 0.054 <0.05 

WNW1104A DOWN-C Dec-92 2.7 ll7 0.10 <0.05 

WNW1107A DOWN-C Aug-92 8.9 271 0.021 0.13 

WNW1107A DOWN-C Dec-92 22.9 248 0.031 0.36 

WNW!l!OA DOWN-C Aug-92 1.4 636 0.065 <0.05 

WNWlll0A DOWN-C Dec-92 5.0 656 0.11 0.05 

is the general position in the geologic unit. 

Well WNW0909 was incorporated into the groundwater program in mid-1992. 

NIA - Not available. 
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Bicarbonate Carbonate 
Alkalinity Alkalinity Phenols 

(as mgCaC03/L) (as mgCaCO)IL) 

268 <1.0 < 0.005 
306 <1.0 < 0.005 

294 <l.0 0.008 
xxxx xxxx xxxx 

222 <1.0 < 0.005 

225 <l.0 < 0.005 

392 <10.0 <0.005 

593 <1.0 0.006 

431 <1.0 <:0.005 

243 <l.0 0.005 

243 <l.0 < 0.005 

290 <1.0 0.005 
295 <1.0 < 0.005 

215 <l.0 < 0.005 
236 <1.0 < 0.005 

464 <1.0 0.006 

547 <1.0 < 0.005 

405 <1.0 0.005 

420 <l.0 < 0.005 



Table E - 10 (concluded) 

Groundwater Quality Parameters (mg/L) for the Weathered Lavery Till Unit 

Location Hydraulic Date Calcium Magnesium Sodium Potassium Iron Manganese 

Code Position Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

WNWll06A DOWN B Aug-92 84.2 80.8 36.3 39.0 12.4 12.1 2.36 2.72 0.038 <0.012 0.306 0.306 
WNWll06A DOWN B Dec-92 105 112 37.9 39.1 11.5 12.l 2.75 2.84 0.060 <0.020 0.070 0.076 

WNWII08A DOWN-B Aug-92 223 221 92.9 93.6 23.7 22.3 5.12 4.15 0.894 0.058 0.086 0.031 

WNWll08A DOWN B Dec-92 227 224 76,0 80.4 19.6 20.4 4.45 4.16 I.II 0.207 0.117 0.276 

WNWII09A DOWN B Aug-92 97.2 91.2 28.6 33.8 11.7 10.8 2.25 2.69 0.084 <0.012 0.009 0.006 

WNWl109A DOWN B Dec-92 124 I 16 27.6 29.4 10.5 11.2 2.33 2.55 0.024 <0.020 0.060 0.054 

WNW0909 DOWN C Jun-92 168 158 70.3 73.1 11.8 20,2 5.62 5.42 8.44 2.84 0.634 0.636 

WNW0909 DOWN-C Jul-92 198 198 52.6 52.6 10.0 9.95 1.93 2.46 4.69 3.92 5.14 7.53 

WNW0909 DOWN-C Dcc-92 149 152 32.6 33.3 15.2 16.l 2.32 2.25 4.13 2.94 3.01 3.07 

WNW1102A DOWN-C Aug-92 100 100 41.9 42.3 10.7 9.90 2.47 2.67 0.074 0.018 0.076 0.066 
WNW!l02A DOWN-C Dec-92 120 Ill 39.3 38.0 8.66 8.62 2.59 2.49 0.120 <0.020 0.008 <0.003 

WNWII03A DOWN-C Aug-92 143 134 59.5 60.3 15.8 13.6 2.68 2.62 0.220 <0.012 0.261 0.147 

WNW!l03A DOWN -C Dec-92 154 143 53.2 50.4 13.2 12.8 3.01 2.60 0.943 <0.020 0.030 0.004 

WNW1104A DOWN-C Aug-92 70.1 63.9 25.1 25.5 10.8 10.0 1.74 l.92 0.101 <0.012 0.044 0.039 

WNWII04A DOWN-C Dec-92 95.0 89.0 24.3 24.6 9.15 9.21 1.80 1.87 0.038 <0.020 0.008 0.007 

WNWl107A DOWN -C Aug-92 154 148 66.8 70.8 11.2 9.78 2.18 2.46 34.8 39.5 4.83 5.24 

WNWl107A DOWN C Dec-92 207 178 65.2 64.8 9.96 10.0 2.43 2.44 0.357 <0.020 8.34 8.42 

WNWll l0A DOWN-C Aug-92 175 174 116 119 29.7 27.4 4.42 4.42 0.211 0.055 0.052 0.100 
WNWlllOA DOWN-C Dec-92 210 210 115 109 28.4 26.8 4.55 4.40 0.260 <0.020 0.028 0.006 

Hydraulic position is the general position in the geologic unit. 

Well WNW0909 was incorporated into the groundwater program in mid-1992. 
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Table E-11 

Typical Practical Quantitation Limits (PQL) 
for Appendix IX Volatile Organic Compounds (µg/L) 

COMPOUND PQL COMPOUND PQL 

Acetone IO 2-Hexanone JO 

Acetonitrile 1000 Isobutanol JOO 

Acrolein 5 Methacrylonitrile 5 

Acrylonitrile 5 2-Butanone JO 

Allyl chloride 100 Methylene bromide 5 

Benzene 5 Methylene chloride 5 

Bromomethane 10 Methyl iodide 5 

Bromodichloromethane 5 Methyl methacrylate 5 

Bromoform 5 4-Methyl-2-pentanone JO 

cis-1,3-Dichloropropene 5 2-Picoline 1000 

Carbon tetrachloride 5 Pentachloroethane 5 

Chlorobenzene 5 Propionitrile 5 

Chloroethane 10 Pyridine 30 

Chloroform 5 Styrene 5 

Chloromethane 10 trans-1,3-Dichloropropene 5 

Chloroprene 5 trans-1,4-Dichloro-2-butene 5 

Carbon disulfide 5 l, l, 1-Trichloroethane 5 

Dibromochloromethane 5 1,1,1,2-Tetrachloroethane 5 

1,2-Dibromo-3-chloropropane 5 1, 1,2-Trichloroethane 5 

1,2-Dibromoethane 5 1, 1,2,2-Tetrachloroethane 5 

1, 1-Dichloroethane 5 Trichlorofluoromethane 5 

1,2-Dichloroethane 5 1,2,3-Trichloropropane 5 

Dichlorodifluoromethane 5 Tetrachloroethene 5 

1, 1-Dichloroethene 5 Toluene 5 

1,2-Dichloroethene (Total) 5 Trichloroethene 5 

1,2-Dichloropropane 5 Vinyl acetate 5 

1,4-Dioxane 150 Vinyl chloride JO 

Ethyl benzene 5 Xylene (M&P) 5 

Ethyl methacrylate 5 Xylene (0) 5 
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Table E-12 

1,1,1-Trichloroethane (1,1,1-TCA), 1,1-Dichloroethane (1,1-DCA), and 
Dichlorodif-luoromethane (DCDFMethane) for 
Selected Groundwater Monitoring Locations 

Location Sample 1,1,1-TCA 1,1-DCA DCDFmethane 

Code Date (µg/L) (µg/L) (µg/L) 

WNGSEEP 01/15/92 5.5 <5.0 <5.0 

02/26/92 <5.0 <5.0 <5.0 

04/06/92 <5.0 <5.0 <5.0 

08/10/92 <5.0* <5.0 <5.0 

09/09/92 <5.0* <5.0 <5.0 

10/20/92 <5.0* <5.0 <5.0 

11/19/92 <5.0* <5.0 <5.0 

12/17 /92 <5.0* <5.0 <5.0 

WNW8609 01/15/92 <5.0 6.8 <5.0 

02/24/92 <5.0 <5.0 <5.0 

04/06/92 <5.0 <5.0 <5.0 

07/17/92 <5.0* 5.0 <5.0 

08/26/92 <5.0 5.0 <5.0 

10/06/92 <5.0 6.0 <5.0 

11/04/92 <5.0* <5.0* <5.0 

12/09/92 <5.0* <5.0* <5.0 

WNW8612 01/15/92 <5.0 18 <5.0 

02/26/92 <5.0 18 <5.0* 

04/06/92 <5.0 8.4 <5.0 

08/10/92 <5.0* 26 7.0 

09/09/92 <5.0* 34 9.5 

10/20/92 <5.0* 32 11 

11/19/92 <5.0* 30 12 

2/17/92 t <5.0* 34 7 

WNW0803 01/15/92 <5.0 <5.0* <5.0 

02/26/92 <5.0 <5.0 <5.0 

04/06/92 <5.0 <5.0 <5.0 

08/10/92 <5.0 <5.0* 18 

09/09/92 <5.0 <5.0* 14 

10/20/92 <5.0 <5.0* 14 

11/19/92 <5.0 <5.0* 16 

12/17 /92 <5.0 <5.0* 38 

* Compound was detected below practical quantitation limit ( PQL). 
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Table E -13 

Drinking Water Quality Parameters for the Sand and Gravel Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D Silvex 

Quality ND ND 35 ND 4.4 0.26 

Standards µg/L µg/L µg/L µg/L µg/L µg/L 

WNW0301 (UP) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 

Mar-92 <0.025 <0.05 <0.40 <LO <2.0 <0.2 

Jul-92 <0.050 <0.10 <0.50 <LO <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <LO <10 <2.0 

Mean: <0.038 <0.08 <0.45 <LO <6.0 <I.I 

WNW0401 (UP) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <8.0 <0.8 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.5 <0.2 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <7.4 <1.2 

WNW0403 (UP) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <6.0 <l.l 

WNWNBlS (UP) 
Dec-91 <0.025 <0.05 <0.40 <LO <l.0 <0.1 

Mar-92 <0.025 <0.05 <0.40 <LO <LO <0.1 

Jul-92 <0.050 <0.10 <0.50 <LO <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <5.5 <Ll 

WNW0201 (DOWN - B) 
Nov-91 <0.025 <0.05 <0.40 <LO <2.0 <0.2 

Mar-92 <0.025 <0.05 <0.40 <LO <2.0 <0.2 

Jul-92 <0.053 <0.10 <0.53 <LO <11 <2.2 

Dec-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 

Mean: <0.038 <0.08 <0.46 <l.0 <6.3 <1.2 

WNW0706 (DOWN - B) 
Dec-91 <0.025 <0.05 <0.40 <l.0 <LO <0.1 

Mar-92 <0.025 <0.05 <0.40 <l.0 <LO <0.1 

Aug-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <5.5 <l.l 

ND - A standard defined by "ND" means not detectable by the analytical method. 
NA - Not applicable. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Fluoride Nitrate+ Turbidity Radium 
Nitrite-N 

1.50 !0.00 NA 5xl0-9 

mg/L mg/L NTU µCi/mL 

<0.10 2.4 >100 7.30 ±2.60E-09 

<0.10 2.9 >100 5.40 ±2.30E-09 

<J.10 2.5 747 1.02 ±0.24E-08 

<0.10 2.3 637 6.83 ±L64E-09 

<0.10 2.5 NA 7.43 ±2.24E-09 

<0.10 5.4 >100 7.00 ±2.60E-09 

<0.10 7.4 74 2.00 ±l .30E-09 

<0.10 8.0 12 <9.00E-10 

<0.10 6.2 10 <8.21E-10 

<0.10 6.7 NA 2.07 ±l.41E-09 

<0.10 12.0 >100 6. 70 ±2.50E-09 

<0.10 17.0 >100 8.00 ±2.50E-09 

<0.10 15.0 17 1.20 ±LlOE-09 

<0.10 14.0 308 1.81 ±0.80E-09 

<0.10 14.5 NA 4.43 ±l.73E-09 

<0.10 5.0 0.44 LIO ±0. 70E-09 

<0.10 9.5 25 <9.40E-10 

<0.10 16.0 20 <LlOE-09 

<0.10 7.3 11 <5.62E-10 

<0.10 9.4 14 <8.26E-10 

<0.10 0.47 1.4 <l.22E-09 

<0.10 1.6 3.7 l.70 ±l. lOE-09 

<0.10 <0.010 3.2 <LlOE-09 

<0.10 2.3 2.5 <5.22E-10 

<0.10 1.1 2.7 <9.86E-10 

<0.10 2.2 72 6.50 ±2.20E-09 

<0.10 1.2 65 3.60 ±L60E-09 

<0.10 0.33 36 2.10 ±LOOE-09 

<0.10 0.23 31 6.17±1.00E-09 

<0.10 0.99 51 4.59 ±L45E-09 



Table E - 13 (continued) 

Drinking Water Quality Parameters for the Sand and Gravel Unit 

Arsenic Cadmium Mercury Silver Barium Chromium Lead Selenium 
Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

Quality 0025 0.010 0.002 0.050 1.00 0.050 O.D25 0.010 

Standards mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

WNW0301 (UP) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.220 0.150 0.720 <0.0050 0.006 <0.0020 <0.0020 < 0.0020 

Mar-92 0.0047 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.200 0.1 IO 0.240 0.0096 0.017 <0.0020 <0.0020 <0.0020 

Jul-92 0.032 <0.0012 0.0006 <0.00005 <0.00020 <0.00020 0.0005 <0.00008 0.483 0.120 0.638 0.0060 0.044 0.0010 < 0.0012 <0.0012 

Dec-92 0.029 <0.0020 <0.0030 <0.0030 <0.0(X)20 <0.00020 < 0.0005 <0.0(X)5 0.444 0.126 0.112 <0.0050 0.12 0.0040 < 0.0020 < 0.0020 

Mean: 0.017 < 0.0018 0.0029 < 0.0028 <0.00020 <0.00020 0.0018 < 0.0016 0.337 0.126 0.43 0.0064 0.047 0.0022 < 0.0018 < 0.0018 

WNW0401 (UP) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.(X)40 <0.00020 <0.00020 <0.(X)30 <0.0030 0.150 0.110 0.270 <0.0050 0.013 <0.0020 < 0.0020 < 0.0020 

Mar-92 0.0026 <0.0020 <0.0040 <0.0040 dl.00020 <0.0(X)20 <0.0030 <0.0030 0.245 0.205 0.260 0.0087 0.006 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0025 <0.0012 <0.0012 <0.0012 <0.0(X)20 <0.00020 <0.0025 <0.0025 0.218 0.203 0.645 0.018 0.007 < O.OW75 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.159 0.150 0.140 <0.(X)50 0.005 0.0140 < 0.0020 <0.0020 

Mean: 0.0023 < 0.0018 < 0.0030 <0.0030 <0.00020 <0.00020 < 0.0022 <0.0022 0.193 0.167 0.33 0.0092 0.0077 0.0047 <0.0018 <0.0018 

WNW0403 (UP) 
Nov-91 0.0036 <0.0020 <0.0040 <0.(X)40 <0.00020 <0.00020 <0.0030 <0.0030 0.210 0.082 0.064 <0.0050 O.Q18 <0.0020 < 0.0020 < 0.0020 

Mar-92 0.0063 <0.0020 <0.0040 <0.0040 <0.0(X)20 <0.00020 <0.0030 <0.0030 0.290 0.110 0.940 0.0IO O.Q28 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0065 <0.0012 <0.0012 <0.0012 dl.OW20 <0.00020 0.0002 <0.00008 0.246 0.229 4.02 0.188 0.017 0.00IO < 0.0012 < 0.0012 

Dec-92 0.011 <0.0020 <0.0030 <0.0030 0 0(X)40 <0.00020 < 0.0005 < 0.0005 0.238 0.146 0.642 0.0080 0.020 0.0070 <0.0020 < 0.0020 

Mean: 0.0068 < 0()()18 < 0.0030 < 0.0030 0.00025 <0.00020 0.0017 < 0.0016 0.246 0.142 1.4 0.053 0.021 0.0030 < 0.0018 < 0.0018 

WNWNBlS (UP) 
Dec-91 <0.0020 <0.0020 <0.0040 <0.004() dl.00020 <0.0(X)20 <0.(X)30 <0.0030 0.120 0.090 0.195 <0.0050 0.006 <0.0020 < 0.0020 < 0.0020 

Mar-92 <0.0020 <0.0020 <0.()()4() <0.0040 <0.0(X)20 <0.0(X)20 <0.0030 <0.0030 0.090 0.086 0.015 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 <0.0012 <0.0012 <0.(X)12 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.096 0.102 0.0040 <0.0025 0.001 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 < 0.0002 < 0.0002 <0.00020 <0.00020 < 0.0005 <0.0(X)5 0.090 0.081 0.160 0.0060 0.003 0.0030 <0.0020 <0.0020 

Mean: < 0.0018 <0.Wl8 < 0.0024 < 0.0024 <0.00020 <0.0(X)20 < 0.0022 < 0.0022 0.0990 0.0898 0.094 0.0046 0.0032 0.()()19 < 0.0018 < 0.0018 

WNW0201 (DOWN· B) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.(X)30 <0.0030 0.140 0.120 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Mar-92 <0.0020 <0.0020 <0.(X)40 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.220 0.220 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.148 0.170 0.0032 0.0025 0.001 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 d).00020 <0.00020 < 0.0005 < 0.0005 0.148 0.151 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: <0.0018 < 0.0018 <0.0030 < 0.0030 <0.00020 <0.00020 < 0.0022 <0.0022 0.164 0.165 0.0046 0.0044 0.0018 < 0.0017 < 0.0018 < 0.0018 

WNW0706 (DOWN • B) 
Dec-91 0.0053 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.200 0.093 0.023 <0.0050 O.Dl8 <0.0020 < 0.0020 < 0.0020 

Mar-92 0.0076 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.180 0.090 0.019 <0.0050 0.017 0.0032 < 0.0020 < 0.0020 

Aug-92 0.0070 <0.0012 0.0046 <0.0012 <0.00020 <0.00020 <0.00008 <0.00008 0.190 0.126 0.014 0.0042 O.Dl8 < 0.00075 < 0.0012 < 0.0012 

Dec-92 0.0080 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 <0.0005 0.232 0.136 0.017 <0.0050 0.044 <0.0020 < 0.0020 < 0.0020 

Mean: 0.0070 < 0.0018 0.0039 < 0.0030 <0.00020 <0.00020 < 0.0016 < 0.0016 0.200 O.lll O.Ql8 0.0048 0.024 0.0020 < 0.0018 < 0.0018 

Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 13 (continued) 

Drinking Water Quality Parameters for the Sand and Gravel Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D Silvex Fluoride Nitrate+ Turbidity Radium 
Nitrite-N 

Quality ND ND 35 ND 4.4 0.26 1.50 10.00 NA 5xl0-9 

Standards µg/L µg/L ftg/L µglL µglL µglL mg/L mg/L NTU µCilmL 

WNW8613A (DOWN • B) 
Dec-91 <0.025 <0.05 <0.40 <l.0 <2.0 <0.2 <0.10 2.6 >100 3.50±1.30E-09 

Mar-92 <0.025 <0.05 <0.40 <l.0 <4.0 <0.4 <0.10 1.7 450 3.60±1.50E-09 

Aug-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 <0.10 2.0 38 1.50 ±0.70E-09 

Dec-92 <0.050 <0.IO <0.50 <l.0 <IO <2.0 <0.10 1.5 14 1.49 ±0.52E-09 

Mean:' <0.038 <0.08 <0.45 <1.0 <6.5 <1.2 <0.10 2.0 NA 2.52 ±l .OOE-09 

WNW8613B (DOWN • B) 
Dec-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 <0.IO 5.6 >100 7.20 ±l .90E-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <l.0 <0.1 <0.10 2.2 192 5.60±1.SOE-09 

Aug-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 <0.10 3.3 285 3.50±0.90E-09 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 2.1 630 5.59 ±l .53E-09 

Mean: <0.038 <0.08 <0.45 <l.0 <5.8 <I.I <0.10 3.3 NA 5.47 ±l .53E-09 

WNW8613C (DOWN • B) 
Dec-91 <0.025 <0.05 <0.40 <l.0 <2.0 <0.2 <0.10 5.8 >100 l.70 ±0.30E-08 

Mar-92 <0.025 <0.05 <0.40 <1.0 <20 <0.2 <0.10 1.7 280 1. 20 ±0. 30E-08 

Aug-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 0.12 2.9 128 <5.00E-10 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.11 2.2 468 1.66 ±0.54E-09 

Mean: <0.038 <0.08 <0.45 <1.0 <6.0 <1.1 0.11 3.2 NA 7.69 ±1.76E-09 

WNSP00S (DOWN • C) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <4.0 <0.4 <0.10 0.13 0.23 <l.12E-09 

Feb-92 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 <0.10 0.39 0.14 <l.04E-09 

Jun-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 0.16 * 0.25 <8.40E-JO 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.12 0.18 0.20 <9.00E-10 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.10 0.28 0.87 <4.61E-IO 

Mean: <0.040 <0.08 <0.46 <1.0 <7.0 <1.3 0.10 0.23 0.34 <8.72E-IO 

WNW0103 (DOWN • C) 

Dec-91 <0.050 <0.10 <0.50 <2.4 <10 <2.0 1.54 3.8 NIA <6.37E-08 

Mar-92 <0.050 <0.10 <0.50 <2.4 <10 <2.0 0.34 1.3 NIA <2.32E-09 

Aug-92 <0.050 <0.10 <0.50 <5.3 <10 <2.0 0.43 0.24 NIA <8.00E-09 

Dec-92 <0.050 <0.10 <0.50 <5.0 <1.0 <0.2 <0.20 <0.050 NIA 2.08 ±l .56E-09 

Mean: <0.050 <0.10 <0.50 <3.8 <7.8 <1.5 0.63 1.3 NIA <1.89E-08 

WNW0104 (DOWN· C) 
Dec-91 <0.050 <0.10 <0.50 <2.4 <10 <2.0 <0.10 1.3 NIA 9.70 ±2.30E-09 

Mar-92 <0.050 <0.10 <0.50 <2.4 <10 <2.0 <0.10 1.3 NIA 8.80 ±6.00E-I 0 

Aug-92 <0.050 <0.10 <0.50 <5.1 <10 <2.0 <0.20 4.4 NIA <6.00E-10 

Dec-92 <0.050 <0.10 <0.50 <5.0 <1.0 <0.2 <0.20 1.3 NIA 3.03 ±0.97E-09 

Mean: <0.050 <0.10 <0.50 <3.7 <7.8 <1.5 <0.15 2.1 NIA 3 .48 ± 1.12E-09 

* Nitrate-N only. 
ND • A standard defined by "ND" means not detectable by the analytical method. 
NA - Not applicable. 
NIA - Not available. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 13 (continued) 

Drinking Water Quality Parameters for the Sand and Gravel Unit 

Arsenic Cadmium Mercury Silver Barium Chromium Lead Selenium 
Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

Quality 0.D25 0.010 0.002 0.050 1.00 0.050 0.025 0.010 

Standards mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

WNW8613A (DOWN - B) 
Dec-91 0.0035 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.270 0.160 0.320 0.0088 0.024 0.0020 <0.0020 <0.0020 

Mar-92 0.0089 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.380 0.120 0.970 <0.0050 0.031 0.0049 <0.0020 <0.0020 

Aug-92 0.0040 <0.0012 0.0024 <0.0012 <0.00020 <0.00020 <0.00008 <0.00008 0.156 0.158 0.260 0.0045 0.007 <0.00075 <0.0012 <0.0012 

Dec-92 0.0050 <0.0020 0.0002 < 0.0002 <0.00020 <0.00020 < 0.0005 < 0.0005 0.170 0.132 0.088 <0.0050 0.014 0.0020 <0.0020 <0.0020 

Mean: 0.0054 < 0.0018 0.0026 < 0.0024 <0.00020 <0.00020 <0.0016 < 0.0016 0.244 0.142 0.41 0.0058 0.019 0.0024 <0.0018 <0.0018 

WNW8613B (DOWN - B) 
Dec-91 0.0090 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.370 0.220 2.45 0.012 0.037 <0.0020 <0.010 <0.0020 

Mar-92 0.014 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.340 0.290 5.70 0.240 0.041 <0.0020 <0.0020 <0.0020 

Aug-92 0.0085 <0.0012 0.0091 0.0030 <0.00020 <0.00020 <0.00008 <0.00008 0.192 0.150 1.50 0.124 0.016 < 0.00075 <0.0012 < 0.0012 

Dec-92 0.014 <0.0020 0.0003 < 0.0002 <0.00020 <0.00020 0.0006 < 0.0005 0.240 0.114 1.21 0.0080 0.030 0.0020 <0.0020 <0.0020 

Mean: 0.011 <0.0018 0.0044 00028 <0.00020 <0.00020 0.0017 < 0.0016 0.286 0.194 2.7 0.096 0.031 0.0017 < 0.0038 <0.0018 

WNW8613C (DOWN - B) 
Dec-91 0.0076 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.320 0.110 0.210 <0.0050 0.048 <0.0020 <0.0020 <0.0020 

Mar-92 0.0045 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.190 0095 0.140 <0.0050 0.016 <0.0020 <0.0020 <0.0020 

Aug-92 0.0098 <0.0012 0.0062 <0.0012 <0.00020 <0.00020 <0.00008 <0.00008 0.180 0.127 0.046 0.0052 0.016 <0.00075 < 0.0012 < 0.0012 

Dec-92 0.010 <0.0020 0.0003 < 0.0002 0.00020 <0.00020 < 0.0005 < 0.0005 0.160 0.086 0.025 <0.0050 0.027 <0.0020 <0.0020 <0.0020 

Mean: 0.0080 < 0.0018 0.0036 < 0.0024 0.00020 <0.00020 <0.0016 < 0.0016 0.212 0.104 0.11 0.0050 0.027 < 0.0017 <0.0018 <0.0018 

WNSP00S (DOWN - C) 
Dec-91 0.0026 0.0024 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.056 0.060 <0.0050 <0.0050 <0.0020 0.0021 <0.0020 <0.0020 

Feb-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.070 0.074 0.0052 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Jun-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.088 0.090 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.073 0.074 0.0030 0.0030 < 0.00075 < 0.00075 < 0.0012 <0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.084 0.088 <0.0050 <0.0050 0.007 0.0030 <0.0020 <0.0020 

Mean: 0.0020 0.0019 < 0.0032 < 0.0032 <0.00020 <0.00020 <0.0024 < 0.0024 0.0743 0.0773 0.0046 0.0046 0.0028 0.0020 < 0.0018 < 0.0018 

WNW0103 (DOWN - C) 
Dec-91 0.42 0.44 <0.0010 <0.0010 0.00084 0.00060 <0.0050 <0.0050 0.200 0.184 0.056 0.057 0.12 0.106 <0.030 <0.030 

Mar-92 0.062 0.046 <0.0040 <0.0040 <0.00020 0.00020 <0.0050 0.0081 0.064 <0.050 0.025 0.0056 0.059 <0.0050 <0.0050 <0.0050 

Aug-92 0.074 0.070 0.0014 0.0015 0.00010 0.00007 <0.0045 <0.0045 0.037 0.023 0.020 0.0075 0.042 0.0124 <0.0020 < 0.0020 

Dec-92 0.034 0.027 <0.0030 <0.0030 0.00012 <0.00010 <0.0030 <0.0030 0.044 0.034 0.0068 0.0033 0.012 <0.0010 < 0.0010 <0.0010 

Mean: 0.15 0.14 0.0024 0.0024 0.00031 0.00024 < 0.0044 0.00515 0.0859 0.0728 0.027 0.018 0.057 0.031 < 0.0095 < 0.0095 

WNW0104 (DOWN - C) 

Dec-91 <0.012 <0.012 <0.0010 <0.0010 <0.00020 <0.00020 <0.0050 <0.0050 0.171 0.162 0.0090 0.0050 0.013 0.0164 <0.030 <0.030 

Mar-92 <0.0050 <0.0050 <0.0040 <0.0040 <0.00020 <0.00020 <0.0050 <0.0050 0.173 0.150 0.0064 <0.0050 <0.0050 <0.0050 < 0.0050 < 0.0050 

Aug-92 <0.0020 <0.0020 <0.0010 <0.0010 <0.00003 <0.00003 <0.0040 <0.0040 0.181 0.171 0.0057 <0.0020 0.004 <0.0010 <0.0020 <0.0020 

Dec-92 0.0013 0.0010 <0.0030 <0.0030 <0.00010 <0.00010 <0.0030 <0.0030 0.160 0.149 0.017 <0.0030 0.002 0.0013 0.0012 < 0.0010 

Mean: 0.0051 0.0050 < 0.0022 < 0.0022 <0.00013 <0.00013 < 0.0042 < 0.0042 0.171 0.158 0.0094 0.0038 0.0061 0.0059 0.0096 <0.0095 

Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 13 (continued) 

Drinking Water Quality Parameters for the Sand and Gravel Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D Silvex ·Fluoride Nitrate+ Turbidity Radium 
Nitrite-N 

Quality ND ND 35 ND 4.4 0.26 1.50 10.00 NA 5xI0·9 

Standards µg/L µg/L µg/L µglL µg/L µglL mglL mg/L NTU µCilmL 

WNW0lll (DOWN - C) 
Dec-91 <0.050 <0.10 <0.50 <2.4 <10 <2.0 <0.10 5.7 NIA 8.70 ±7.50E-IO 

Mar-92 <0.050 <0.10 <0.50 <2.5 <10 <2.0 0.95 <0.050 NIA l. IO ±0. 70E-09 

Aug-92 <0.050 <0.10 <0.50 <5.3 <10 <2.0 <0.20 0.26 NIA <6.00E-IO 

Dec-92 <0.050 <0.10 <0.50 <5.0 <LO <0.2 <IJ.20 0.14 NIA <l.60E-09 

Mean: <0.050 <0.10 <0.50 <3.8 <7.8 <1.5 0.36 1.5 NIA 9.18 ±9.l2E-IO 

WNW0203 (DOWN - C) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 <0.10 l.l 9.3 2.40 ±l.60E-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 <0.10 2.8 46 2.20 ±l .30E-09 

Jul-92 <0.051 <0.10 <0.51 <1.0 <10 <2.0 <0.10 0.71 25 <l.30E-09 

Dec-92 <0.050 <0.10 <0.50 <l.O <10 <2.0 <0.10 2.0 31 <5.18E-IO 

Mean: <0.038 <0.08 <0.45 <1.0 <6.0 <I.I <0.10 1.7 28 1.46 ±I.ISE-09 

WNW0205 (DOWN - C) 

Nov-91 <0.025 <0.05 <0.40 <1.0 <6.0 <0.6 <0.10 0.14 3.6 2.30±1.60E-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 <0.10 1.2 4.9 1.80 ±l.lOE-09 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.JO 0.92 4.7 1.50 ±l.30E-09 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 0.79 27 <5.30E-10 

Mean: <0.038 <0.08 <0.45 <1.0 <7.0 <1.2 <0.10 0.76 JO 1.35 ±l.l3E-09 

WNW0305 (DOWN - C) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <10 <1.0 0.13 0.12 64 <l.40E-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 <0.10 0.094 >100 7.60 ±2.SOE-09 

Jul-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 0.13 0.091 126 I. IO ±0. 90E-09 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.15 0.13 6.1 <4.09E-IO 

Mean: <0.038 <0.08 <0.45 <1.0 <7.8 <l.3 0.13 0.11 NA 2.30 ±l.38E-09 

WNW0307 (DOWN - C) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <8.0 <0.8 0.13 0.31 37 <l.34E-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 <0.10 0.58 34 I. 20 ± 1.1 OE-09 

Jul-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 0.16 0.90 75 <i.50E-09 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 0.75 14 <9.76E-l0 

Mean: <0.038 <0.08 <0.45 <1.0 <7.5 <l.3 0.12 0.64 40 <l.23E-09 

WNW0406 (DOWN· C) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 <0.10 3.9 >100 6.00 ±2.40E-09 

Mar-92 <0.025 <0.05 <0.40 <l.0 <2.0 <0.2 <0.10 3.7 76 3.20 ±2.20E-09 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 2.4 40 <l.OOE-09 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 0.88 17 <4.07E-l0 

Mean: <0.038 <0.08 <0.45 <l.0 <6.0 <l.l <0.10 2.7 NA 2.28 ±l.50E-09 

ND -A standard defined by "ND" means not detectable by the ana(vtical method. 
NA - Not applicable. 
NIA - Not available. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 13 (continued) 

Drinking Water Quality Parameters for the Sand and Gravel Unit 

Arsenic Cadmium Mercury Silver Barium Chromium Lead Selenium 
Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

Quality 0.025 0.010 0.002 0.050 1.00 0.050 0.025 0.010 

Standards mglL mglL mglL mglL mglL mglL mglL mglL 

WNW0lll (DOWN· C) 
Aug-91 <0.014 NIA <0.0010 NIA <0.00020 NIA <f).0040 NIA 0.084 NIA <0.0030 NIA 0.024 NIA <0.023 NIA 

Dec-91 <0.012 <0.012 <0.0010 <0.0010 <0.00020 <0.00020 <0.0050 <0.0050 0.133 0.128 0.0040 0.0050 <0.0120 <0.0120 <0.030 <0.030 

Mar-92 <0.0050 <0.0050 <0.0040 <0.0040 <0.00020 <0.00020 <0.0050 <0.0050 0.094 0.086 <0.0050 <0.0050 <0.0050 <0.0050 < 0.0050 < 0.0050 

Aug-92 <0.0020 <0.0020 <0.0010 0.0020 <0.00003 <0.00003 <0.0040 <0.0040 0.104 0.107 0.0047 <0.0020 <0.0010 0.0034 < 0.0020 < 0.0020 

Dec-92 0.0016 <0.0010 <0.0030 <0.0030 0.0023 < 0.0010 <0.0030 <0.0030 0.065 0.061 0.0051 <0.0030 0.002 <0.0010 0.0010 <0.0010 

Mean: 0.0069 < 0.0050 < 0.0020 0.0025 0.00059 <0.00036 < 0.0042 < 0.0042 0.0%1 0.0954 0.0044 0.0038 0.0089 0.0054 0.012 < 0.0095 

WNW0203 (DOWN • C) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.290 0.310 0.013 0.027 <0.0020 0.0028 < 0.0020 < 0.0020 

Mar-92 0.0021 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.200 0 190 0.170 0.0086 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0018 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.207 0.213 0.070 0.0080 0.004 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.172 0.170 0.089 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: 0.0020 < 0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0022 < 0.0022 0.217 0.221 0.085 0.012 0.0024 0.0019 < 0.001 8 < 0.()018 

WNW0205 (DOWN· C) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.150 0.150 0.0098 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.140 0.160 0.099 0.047 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.404 0.436 0.402 0.010 0.002 0.0025 < 0.0012 < 0.0025 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.041 0.040 0.026 <0.0050 0.003 0.0030 < 0.0020 < 0.0020 

Mean: <0.0018 < 0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0022 < 0.0022 0.184 0.196 0.13 0.017 0.0022 0.0024 < 0.0018 < 0.0021 

WNW0305 (DOWN • C) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.098 0.087 0.010 <0.0050 0.007 <0.0020 < 0.0020 < 0.0020 

Mar-92 0.0058 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.160 0.079 0.043 <0.0050 0.017 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0028 <0.0012 0.0006 0.0006 <0.00020 <0.00020 <0.00008 <0.00008 0.127 0.115 0.132 0.0025 0.006 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 0.0005 0.0006 <0.00020 <0.00020 < 0.0005 < 0.0005 0.100 0.097 0.0060 <0.0050 0.002 0.0040 < 0.0020 < 0.0020 

Mean: 0.0032 < 0.0018 0.0023 0.0023 <0.00020 <0.00020 < 0.0016 < 0.001 6 0.121 0.0945 0.048 0.0044 0.0081 0.0022 < 0.0018 < 0.0018 

WNW0307 (DOWN - C) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.076 <0.050 0.140 <0.0050 0.007 <0.0020 < 0.0020 < 0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.086 0.062 0.220 0.0067 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0032 <0.0012 0.0004 0.0002 <0.00020 <0.00020 <0.00008 <0.00008 0.185 0.125 2.10 0.0040 0.005 <0.00075 <0.0012 <0.0012 

Dec-92 <0.0020 <0.0020 0.0003 0.0003 <0.00020 <0.00020 < 0.0005 < 0.0005 0.120 0.111 0.021 <0.0050 <0.0020 0.0020 < 0.0020 < 0.0020 

Mean: 0.0023 < 0.0018 0.0022 0.0021 <0.00020 <0.00020 < 0.0016 < 0.0016 0.117 0.0870 0.62 0.0052 0.0040 0.0017 < 0.0018 < 0.0018 

WNW0406 (DOWN • C) 
Nov-91 0.0042 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.180 0.110 0.017 <0.0050 0.017 <0.0020 < 0.0020 < 0.0020 

Mar-92 0.0026 0.0021 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.140 0.100 0.012 <0.0050 0.014 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0030 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 0.0002 0.0008 0.123 0.105 0.0065 <0.0025 0.65 0.0048 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 0.00020 <0.00020 < 0.0005 0.0006 0.100 0.091 0.0050 <0.0050 0.006 0.0060 < 0.0020 < 0.0020 

Mean: 0.0030 0.0018 < 0.0030 < 0.0030 0.00020 <0.00020 0.0017 0.00184 0.136 0.102 0.010 <0.0044 0.17 0.0037 < 0.0018 < 0.0018 

NIA - Not available. 
Quality Standards for Class GA groundwater are from 6 NYC RR Part 703.5. 
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Table E - 13 (continued) 

Drinking Water Quality Parameters for the Sand and Gravel Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D Silvex Fluoride Nitrate+ Turbidity Radium 
Nitrite-N 

Quality ND ND 35 ND 4,4 0.26 1.50 10.00 NA Sxl0-9 

Standards µg/L µg/L µg/L µg/L µgfl. µg/L mg/L mg/L NTU µCilmL 

\VNW0408 (DOWN • C) 
Dec-91 <0.050 <0.10 <0.50 <2.4 <10 <2.0 <0.lO 0.15 NIA 4.50 ±l.50E-09 

Mar-92 <0.050 <0.10 <0.50 <2.4 <IO <2.0 <OJO 0.47 NIA L 90 ± l.l OE-09 

Aug-92 <0.050 <0.10 <0.50 <5.1 <IO <2.0 <0.20 0.16 NIA <L60E-09 

Dec-92 NA NA NA NA <LO 0.2 <0,20 0.75 NIA <L38E-09 

Me.an: <0,050 <0.10 <0.50 <3.3 <7.8 <L6 <0.15 0.38 NIA 2.19 ± L40E-09 

WNW0501 (DOWN - C) 
Dec-91 <0.050 <0.10 <0.50 <2.4 <10 <2.0 <0.10 2,3 NIA 2.30 ±L lOE-09 

Mar-92 <0.050 <0.10 <0.50 <2.4 <10 <2,0 <0.10 3.9 NIA <5.90E-l0 

Aug-92 <0.050 <0.10 <0.50 <5.0 <10 <2.0 <0.20 0.13 NIA <L40E-09 

Dec-92 <0.050 <0.10 <0.50 <5.0 <LO <0.2 <ll.20 3.5 NIA <L90E-09 

Mean: <0.050 <0.10 <0.50 <3.7 <7.8 <1.5 <015 2.5 NIA l.38±L25FAl9 

WNW0502 (DOWN· C) 
Dec-91 <0.050 <0.10 <0.50 <2.4 <10 <2.0 <0.10 4.8 NIA 1.30 ±0 SOE-09 

Mar-92 <0.050 <0.10 <0.50 <2.4 <10 <2.0 <0.10 4,7 NIA <7.00E-lO 

Aug-92 <0.050 <0.10 <0.50 <4.9 <10 <2.0 <0.20 1.4 NIA <l.60E-09 

Dec-92 <0.050 <0.10 <0.50 <5.0 <1.0 <0,2 <0.20 4.6 NIA <l.50E-09 

Mean: <0.050 <0.10 <0.50 <3.7 <7.8 <l.6 <0.15 3.9 NIA <LISE-09 

WNW0602 (DOWN • C} 
Nov-91 <0.025 <0.05 <0.40 <LO <4.0 <0.4 <0.10 0.067 87 :uo ±l.SOE-09 

Mar-92 <0.025 <0.05 <0.40 <LO <LO <O.l <0.10 032 35 4.60±3.20E-09 

Jul-92 <0.050 <0.10 <0.50 <LO <10 <2.0 <0.10 <0.010 2.8 !.20 ±0.90E-09 

Dec-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 <0.10 0.013 24 L41 ±0.66F/09 

Mean: <0.038 <0.08 <0.45 <LO <6.3 <l.l <0.IO 0.10 37 2.58 ±L64E-09 

WNW0603 (DOWN· C) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <6.0 <0.6 <0.10 0.16 4.5 <l.34E-09 

Mar-92 <0.025 <0.05 <0.40 <LO <LO <0.1 <0.10 1.8 21 I. 70 ± UOE-09 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 2.7 2.6 <l.!OE-09 

Dec-92 <0.050 <0.10 <0.50 <LO <10 <2.0 <0.10 0.57 55 7.85 ±5.86E-10 

Mean: <0.038 <0.08 <0.45 <l.0 <68 <l.2 <0.10 L3 21 <L06E-09 

WNW0604 (DOWN· C) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <4.0 <0.4 0.11 <0.050 I.I 6.20 ±2.60E-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.7 <0.2 <0.10 <0.050 3.7 <7.95E-l0 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.11 0.010 2.1 <LIOE-09 

Dec-92 <0.050 <0.10 <0.50 <LO <10 <2.0 <0.IO 0,()40 4.6 <6.SOE-10 

Mean: <0.038 <0.08 <0.45 <LO <6.4 <I.I 0.11 0.038 2.9 l.66 ±L29E-09 

ND -A standard defined by "ND" means not detectable by the analytical method. 
NA • Not applicable. 
NIA Not available. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 13 (continued) 

Drinking Water Quality Parameters for the Sand and Gravel Unit 

Arsenic Cadmium Mercury Silver Barium Chromium Lead Selenium 
Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

Quality 0.025 0.010 0.002 0.050 1.00 0.050 0.025 0.010 

Standards mg/L mg/L rng/L rng/L rng/L rng/L rng/L rng/L 

WNW0408 (DOWN· C) 
Dec-91 <0.012 <0.012 <0.0010 <0.0010 <0.00020 <0.00020 <0.0050 <0.0050 0.241 0.195 0.127 0.0030 0.007 <0.0120 <0.030 <0.030 

Mar-92 <0.0050 <0.0050 <0.0040 <0.0040 <0.00020 <0.00020 <0.0050 <0.0050 0.228 0.178 0.143 <0.0050 0.007 0.0088 < 0.0050 <0.0050 

Aug-92 <0.0020 <0.0020 <0.0010 <0.0010 <0.00003 <0.00003 <0.0040 <0.0040 0.271 0.256 0.035 <0.0020 0.003 0.0114 <0.0020 <0.0020 

Dec-92 0.0028 <0.0010 <0.0030 <0.0030 < 0.0010 <0.00010 <0.0030 <0.0030 0.239 0.198 0.116 0.0050 0.004 0.0011 < 0.0010 < 0.0010 

Mean: 0.0054 < 0.0050 < 0.0022 < 0.0022 <0.00036 <0.00013 < 0.0042 < 0.0042 0.245 0.207 0.11 0.0038 0.0053 0.0083 < 0.0095 < 0.0095 

WNW0S0l (DOWN· C) 
Aug-91 <0.014 N/A <0.0010 N/A <0.00020 N/A <0.0040 N/A 0.308 N/A 0.035 N/A 0.10 N/A <0.023 N/A 

Dec-91 <0.012 <0.012 <0.0010 <0.0010 <0.00020 <0.00020 <0.0050 <0.0050 0.260 0.213 0.019 0.0030 0.007 0.0090 <0.030 <0.030 

Mar-92 <0.0050 <0.0050 <0.0040 <0.0040 <0.00020 <0.00020 <0.0050 <0.0050 0.234 0.195 0.014 <0.0050 0.006 <0.0050 <0.0050 <0.0050 

Aug-92 0.0054 <0.0020 0.0014 0.0012 <0.00003 <0.00003 <0.0040 <0.0040 0.287 0.238 0.023 0.0033 0.006 0.0013 <0.0020 < 0.0020 

Dec-92 0.0015 <0.0010 <0.0030 <0.0030 <0.00010 <0.00010 <0.0030 <0.0030 0.206 0.182 0.010 <0.0030 0.005 0.0016 < 0.0010 <0.0010 

Mean: 0.0076 < 0.0050 0.0021 0.0023 <0.00015 <0.00013 < 0.0042 < 0.0042 0.259 0.207 0.020 0.0036 0.025 0.0042 <0.012 <0.0095 

WNW0502 (DOWN - C) 
Dec-91 <0.012 <0.012 <0.0010 <0.0010 <0.00020 <0.00020 <0.0050 <0.0050 0.252 0.212 0.311 0.0080 0.011 0.0070 <0.030 <0.030 

Mar-92 <0.0050 <0.0050 <0.0040 <0.0040 <0.00020 <0.00020 <0.0050 <0.0050 0.213 0.200 0.047 <0.0050 0.008 <0.0050 < 0.0050 < 0.0050 

Aug-92 <0.0020 <0.0020 0.0014 0.0015 <0.00003 <0.00003 <0.0040 <0.0040 0.270 0.260 0.191 0.010 0.004 0.0048 <0.0020 < 0.0020 

Dec-92 0.0024 <0.0010 <0.0030 <0.0030 <0.00010 <0.00010 <0.0030 <0.0030 0.217 0.202 0.260 0.0037 0.002 <0.0010 <0.0010 < 0.0010 

Mean: 0.0054 < 0.0050 0.0024 0.0024 <0.00013 <0.00013 < 0.0042 < 0.0042 0.238 0.218 0.20 0.0067 0.0062 0.0044 < 0.0095 < 0.0095 

WNW0602 (DOWN • C) 
Nov-91 0.0034 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.170 0.086 0.021 <0.0050 0.015 <0.0020 <0.0020 < 0.0020 

Mar-92 0.0031 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.140 0.110 0.010 <0.0050 0.005 <0.0020 <0.0020 < 0.0020 

Jul-92 0.0030 <0.0012 0.0002 0.0001 <0.00020 <0.00020 0.0004 <0.00008 0.128 0.102 0.129 0.0060 0.006 < 0.00075 <0.0012 < 0.0012 

Dec-92 0.0040 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.104 0.085 O.Q25 <0.0050 0.007 <0.0020 <0.0020 <0.0020 

Mean: 0.0034 < 0.0018 0.0028 0.0028 <0.00020 <0.00020 0.0017 < 0.0016 0.136 0.0958 0.046 0.0052 0.0082 < 0.0017 < 0.0018 < 0.0018 

WNW0603 (DOWN • C) 
Nov-91 0.0041 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.150 0.150 0.011 <0.0050 <0.0020 <0.0020 <0.0020 < 0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.076 <0.050 0.014 <0.0050 0.005 <0.0020 < 0.0020 <0.0020 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.092 0.100 0.0058 0.0045 0.001 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.078 0.067 <0.0050 <0.0050 0.003 <0.0020 <0.0020 <0.0020 

Mean: 0.0023 < 0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 <0.0022 < 0.0022 0.0990 0.0918 0.0090 0.0049 0.0029 < 0.0017 < 0.0018 < 0.0018 

WNW0604 (DOWN - C) 
Nov-91 0.0035 0.0032 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 0.0033 0.085 0.083 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

Mar-92 0.0028 0.0034 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.065 0.062 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Jul-92 0.0040 0.0035 <0.0012 <0.0012 <0.00020 <0.00020 <0.00008 <0.00008 0.064 0.064 <0.0025 <0.0025 < 0.00075 < 0.00075 <0.0012 < 0.0012 

Dec-92 0.0040 0.0050 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.069 0.070 0.0060 <0.0050 0.015 0.0030 <0.0020 <0.0020 

Mean: 0.0036 0.0038 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0016 0.00172 0.0708 0.0696 0.0046 < 0.0044 0.0049 0.0019 < 0.0018 < 0.0018 

NIA - Not available. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 13 (continued) 

Drinking Water Quality Parameters for the Sand and Gravel Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D Silvex J<luoridc Nitrate+ Turbidity Radium 
Nitrite-N 

Quality ND ND 35 ND 4.4 0.26 1.50 10.00 NA 5x 10·9 

Standards µg/L µglL µglL µg/L µg/L µg/L mg/L mg/L NTU µCi/mL 

WNW8605 (DOWN - C) 
Dec-91 <0.050 <0.10 <0.50 <2.4 <10 <2.0 <0.10 <0.050 NIA l.30±0.90E-09 

Mar-92 <0.050 <0.10 <0.50 <2.4 <10 <2.0 0.94 <0.050 NIA <6.IOE-10 

Aug-92 <0.050 <0.10 <0.50 <4.9 <10 <2.0 <0.20 0.35 NIA 2.20 ±O.SOE-09 

Dec-92 <0.050 <0.10 <0.50 <5.0 <1.0 <0.2 «.1.20 <0.050 NIA 2.70 ±l.50E-09 

Mean: <0.050 <0.10 <0.50 <3.7 <7.8 <1.6 0.36 0.13 NIA 1.66 ±0.95E-09 

WNW8606 (DOWN - C) 
Nov-91 <0.025 <0.05 <0.40 <LO <3.0 <0.3 <0.10 0.16 2.0 <8.40E-JO 

Feb-92 <0.025 <0.05 <0.40 <LO <LO <0.1 <0.10 0.96 0.23 <8.00E-10 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 4.0 1.7 <I.IOE-09 

Dec-92 <0.050 <0.10 <0.50 <LO <10 <2.0 <0.10 0.76 1.4 <6.95E-JO 

Mean: <0.038 <0.08 <0.45 <LO <6.0 <I.I <0.10 1.5 1.3 <8.59E-IO 

WNW8607 (DOWN - C) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <3.0 <0.3 <0.10 8.3 2.8 <9.70E-08 

Feb-92 <0.025 <0.05 <0.40 <LO <1.0 <0.1 <0.10 3.8 4.2 <8.SOE-10 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 3.1 1.2 <l.30E-09 

Dec-92 <0.050 <0.10 <0.50 <LO <10 <2.0 <0.10 1.2 1.8 <l.04E-09 

Mean: <0.038 <0.08 <0.45 <1.0 <6 <I.I <0.10 4.1 2.5 <2.51E-08 

WNW8608 (DOWN - C) 
Nov-91 <0.025 <0.05 <0.40 <LO <3.5 <0.4 <0.10 3.5 29 <l.02E-09 

Feb-92 <0.025 <0.05 <0.40 <LO <I <0.1 <0.10 2.4 16 <7.50E-JO 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 0.48 5.0 <9.00E-10 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.12 0.46 34 <7.12E-JO 

Mean: <0.038 <0.08 <0.45 <1.0 <6.1 <I.I 0.11 1.7 21 <8.46E-IO 

WNW8609 (DOWN - C) 
Nov-91 <0.025 <0.05 <0.40 <l.0 <3.0 <0.3 <0.10 4.0 2.1 3.70±1.60E-09 

Feb-92 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 <0.10 9.3 1.6 5.70±1.90E-09 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 11.0 I.I 2.20±1.00E-09 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 6.1 16 <4.07E-10 

Mean: <0.038 <0.08 <0.45 <1.0 <6.0 <I.I <0.10 7.6 5.2 2.82 ±l.23E-09 

WNDMPNE (DOWN - D) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 <0.10 0.84 4.3 <I.IOE-09 

Feb-92 <0.025 <0.05 <0.40 <1.0 <LO <0.1 <0.10 1.4 3.8 7.10±2.00E-09 

Aug-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 <0.10 1.9 13 <L35E-09 

Dec-92 <0.050 <0.10 <0.50 <LO <10 <2.0 <0.10 0.72 17 1.35 ±0.63E-09 

Mean: <0.038 <0.08 <0.45 <1.0 <5.8 <I.I <0.10 1.2 9.4 2. 28 ± l.27E-09 

ND - A standard defined by "ND" means not detectable by the analytical method. 
NA - Not applicable. 
NIA - Not available. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 13 (continued) 

Drinking Water Quality Parameters for the Sand and Gravel Unit 

Arsenic Cadmium Mercury Silver Barium Chromium Lead Selenium 
Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

Quality 0.025 0.010 0.002 0.050 LOO 0.050 0.025 0.010 

Standards mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

WNW8605 (DOWN - C) 
Dcc-91 <0.012 <0.012 <0.0010 <0.0010 <0.00020 <0.00020 <0.0050 <0.0050 0.136 0.138 0.0050 0.0030 <0.0120 <0.0120 <0.030 <0.D30 

Mar-92 0.0059 0.0052 <0.0040 <0.0040 <0.00020 <0.00020 <0.0050 <0.0050 0.137 0.134 <0.0050 <0.0050 <0.0050 <0.0050 < 0.0050 < 0.0050 

Aug-92 0.0079 0.011 0.0016 <0.0010 <0.00003 <0.00003 <0.0040 <0.0040 0.135 0.135 0.0035 0.0054 <0.0010 <0.0010 < 0.0020 < 0.0020 

Dec-92 0.0062 0.0062 <0.0030 <0.0030 <0.00010 0.00012 <0.0030 <0.0030 0.104 0.101 0.0056 <0.0030 <0.0010 <0.0010 NIA < 0.0010 

Mean: 0.0080 0.0085 0.0024 < 0.0022 <0.00013 0.00014 < 0.0042 < 0.0042 0.128 0.127 0.0048 0.0041 < 0.0048 <0.0048 <0.012 <0.0095 

WNW8606 (DOWN - C) 

Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.089 0.084 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Fcb-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.()()020 <0.00020 <0.0030 <0.0030 0.140 0.120 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.340 0.369 0.010 0.0068 <0.00075 0.0018 < 0.0012 < 0.0025 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.050 0.052 0.0080 <0.0050 0.003 <0.0020 < 0.0020 < 0.0020 

Mean: < 0.0018 <0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0022 <0.0022 0.155 0.156 0.0071 0.0054 0.0019 0.0020 < 0.0018 < 0.0021 

WNW8607 (DOWN - C) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.054 0.054 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Feb-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 <0.()()12 <0.0012 <0.0012 <0.001 2 <0.00020 <0.00020 <0.0025 <0.0025 0.039 0.040 0.0028 0.0035 < 0.00075 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 < 0.0002 < 0.0002 <0.00020 <0.00020 < 0.0005 < 0.0005 0.044 0.041 <0.0050 <0.0050 0.026 0.0050 < 0.0020 < 0.0020 

Mean: < 0.0018 < 0.0018 < 0.0024 < 0.0024 <0.00020 <0.00020 < 0.0022 <0.0022 0.0467 0.0462 0.0044 0.0046 0.0077 0.0024 <0.0018 <0.0018 

WNW8608 (DOWN - C) 
Nov-91 <0.0020 <0.0020 <().()()40 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.120 0.1 JO <0.0050 <0.0050 0.006 <0.0020 < 0.0020 < 0.0020 

Feb-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.130 0.110 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0022 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 0.0046 <0.0025 0.117 0.121 0.0030 0.0025 < 0.00075 < 0.00075 < 0.0012 < 0.0012 

Dec-92 0.0040 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.099 0.098 <0.0050 <0.0050 0.003 <0.0020 < 0.0020 < 0.0020 

Mean: 0.0026 < 0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 0.0028 < 0.0022 0.116 0.110 0.0045 0.0044 0.0028 <0.0017 <0.0018 <0.0018 

WNW8609 (DOWN - C) 

Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.190 0.190 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Feb-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.180 0.180 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.190 0.199 0.0040 0.0030 < 0.00075 < 0.00075 < 0.0012 < 0.0012 

Dcc-92 <0.0020 <0.0020 < 0.0002 < 0.0002 <0.00020 <0.00020 < 0.0005 < 0.0005 0.180 0.178 <0.0050 <0.0050 0.003 0.0020 < 0.0020 < 0.0020 

Mean: < 0.0018 <0.0018 < 0.0024 < 0.0024 <0.00020 <0.00020 < 0.0022 <0.0022 0.185 0.187 0.0048 0.0045 0.0019 0.0017 < 0.0018 < 0.0018 

WNDMPNE (DOWN - D) 
Nov-9! 0.0036 <0.0020 <0.0040 <0.0040 0.0025 <0.00020 <0.0030 <0.0030 0.092 0.100 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Feb-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.089 0.087 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Aug-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.141 0.138 <0.0025 0.0025 < 0.00075 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.079 0.072 <0.0050 <0.0050 0.002 <0.0020 < 0.0020 < 0.0020 

Mean: 0.0022 < 0.0018 <0.0030 < 0.0030 0.00078 <0.00020 < 0.0022 <0.0022 0.100 0.0994 <0.0044 0.0044 0.0017 < 0.0017 < 0.0018 < 0.0018 

NIA - Not available. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 13 (continued) 

Drinking Water Quality Parameters for the Sand and Gravel Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D Silvex Fluoride Nitrate+ Turbidity Radium 
Nitrite-N 

Quality ND ND 35 ND 4.4 0.26 1.50 10.00 NA 5x 10·9 

Standards µg/L µg/L µg/L µg/L µg/L µg/L rng/L rng/L NTU µCi/rnL 

WNGSEEP (DOWN - D) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <4.0 <0.4 <0.10 0.40 0.10 <1.12E-09 

Feb-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 <0.10 0.93 0.13 <l.OOE-09 

Aug-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 0.88 0.10 <6.00E-10 

Dcc-92 <0.050 <0.10 <0.50 <1.0 <IO <2.0 <0.10 1.0 0.27 <9.20E-10 

Mean: <0.038 <0.08 <0.45 <1.0 <6.5 <1.2 <0.10 0.80 0.15 <9.lOE-10 

WNW0105 (DOWN - D) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <3.0 <0.3 <0.10 I.I 3.5 1.13±1.00E-09 

Feb-92 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 <0.10 l.l 30 <9.00E-10 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 1.0 7.5 <9.00E-10 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 0.94 84 <3.38E-10 

Mean: <0.038 <0.08 <0.45 <1.0 <6.0 <l.1 <0.10 1.0 31 <7.85E-l0 

WNW0106 (DOWN -D) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <4.0 <0.4 <0.10 <0.050 >100 3.00 ±l .70E-09 

Feb-92 <0.025 <0.05 <0.40 <l.0 <l.0 <0.1 <0.10 0.34 >100 2.40 ±l .40E-09 

Jul-92 <0.050 <0.10 <0.50 <1.0 <lO <2.0 <0.10 0.14 75 1.10±1.00E-09 

Dec-92 <0.050 <0.10 <0.50 <1.0 <IO <2.0 <0.10 0.35 73 3. 72 ±0. 60E-09 

Mean: <0.038 <0.08 <0.45 <l.0 <6.3 <I.I <0.10 0.22 NA 2.56 ±l.l 7E-09 

WNW0116 (DOWN - D) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <4.0 <0.4 <0.10 1.5 >100 2.20 ±0.40E-08 

Feb-92 <0.025 <0.05 <0.40 <l.0 <1.0 <0.1 <0.10 1.5 53 l .40 ± I. 20E-09 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 2.4 57 <9.00E-10 

Dec-92 <0.050 <0.10 <0.50 <l.0 <lO <2.0 <0.10 1.6 63 <6.36E-l0 

Mean: <0.038 <0.08 <0.45 <1.0 <6.3 <1.1 <0.10 1.8 68 5.68 ±l .68E-09 

WNW0207 (DOWN - D) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <20 <2.0 <0.10 0.052 23 3.20 ±l.80E-09 

Mar-92 <0.025 <0.05 <0.40 <l.0 <l.0 <0.l <0.10 0.25 35 4.70±2.30E-09 

Jul-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 <0.10 0.023 3.2 <l.50E-09 

Dec-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 <0.10 0.15 24 1.l 5 ±0. 7 6E-09 

Mean: <0.038 <0.08 <0.45 <1.0 <10 <l.5 <0.10 0.12 21 2.26 ±1.59E-09 

WNW0601 (DOWN - D) 
Nov-91 <0.025 <0.05 <0.40 <l.0 <2.0 <0.2 <0.10 0.21 >100 9.70±2.80E-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 <0.10 0.36 >100 1.30 ±0.40E-08 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 0.034 352 <l.30E-09 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 0.067 388 l.23±0.61E-09 

Mean: <0.038 <0.08 <0.45 <1.0 <5.8 <1.1 <0.10 0.17 NA 6.23 ±2. I 8E-09 

WNW0605 (DOWN - D) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 <0.10 0.29 61 3 .50 ±2. l OE-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 <0.10 0.51 31 2.30±1.30E-09 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 <0.10 0.065 25 <7.30E-10 

Dec-92 <0.050 <0.10 <0.50 <1.0 <lO <2.0 <0.10 0.099 10 1.84 ±0.65E-09 

Mean: <0.038 <0.08 <0.45 <1.0 <6.0 <1.1 <0.10 0.24 32 l.95 ±1.20E-09 

ND - A standard defined by "ND" means not detectable by the analytical method. 
NA - Not applicable. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 13 (continued) 

Drinking Water Quality Parameters for the Sand and Gravel Unit 

Arsenic Cadmium Mercury Silver Barium Chromium Lead Selenium 
Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

Quality 0.D25 0.010 0.002 0.050 1.00 0.050 0.025 0.010 

Standards mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

WNGSEEP (DOWN - D) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.125 0.135 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Feb-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.100 0.100 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Aug-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.00008 <0.00008 0.124 0.137 <0.0025 0.0042 < 0.00075 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.109 0.110 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: < 0.0018 < 0.0018 <0.0030 < 0.0030 <0.00020 <0.00020 <0.0016 < 0.0016 0.114 0.120 < 0.0044 0.0048 <0.0017 <0.0017 < 0.0018 < 0.0018 

WNW0l0S (DOWN - D) 
Nov-91 0.014 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.140 0.130 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Feb-92 0.014 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.160 0.130 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.DI8 <0.0012 <0.0012 0.0013 <0.00020 <0.00020 <0.0025 <0.0025 0.159 0.137 0.0045 0.0040 0.002 < 0.00075 < 0.0012 < 0.0012 

Dec-92 0.014 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.151 0.146 0.0090 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: 0.015 < 0.0018 < 0.0030 0.0031 <0.00020 <0.00020 <0.0022 <0.0022 0.152 0.136 0.0059 0.0048 0.0019 < 0.0017 < 0.0018 < 0.0018 

WNW0106 (DOWN - D) 
Nov-91 0.0035 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.140 0.087 0.190 <0.0050 0.008 <0.0020 < 0.0020 < 0.0020 

Feb-92 0.0045 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.150 0.071 0.047 <0.0050 0.010 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0065 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.00008 <0.00008 0.157 0.095 0.066 0.0040 0.oJ2 < 0.00075 < 0.0012 < 0.0012 

Dec-92 0.012 <0.0020 <0.()()30 <00030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.21 l 0.107 0.043 <0.0050 0.021 <0.0020 < 0.0020 < 0.0020 

Mean: 0.0066 < 0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0016 < 0.0016 0.164 0.0901 0.086 0.0048 0.013 <0.0017 < 0.0018 < 0,0018 

WNW0116 (DOWN - D) 
Nov-91 0.0030 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.120 0.084 0.099 <0.0050 0.005 <0.0020 < 0.0020 < 0.0020 

Feb-92 0.0062 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.230 0.120 l.10 0.0074 0.01 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0058 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.00008 <0.00008 0.143 0.103 l.11 0.0050 0.01 0.0010 < 0.0012 < 0,0012 

Dec-92 0.0030 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.205 0.173 0.217 0.0060 0.051 <0.0020 < 0.0020 < 0.0020 

Mean: 0.0045 < 0.0018 <0.0030 < 0.0030 <0.00020 <0.00020 < 0.0016 < 0.0016 0.174 0.120 0.63 0.0058 0.019 0.0018 < 0.0018 < 0.0018 

WNW0207 (DOWN - D) 
Nov-91 0.0033 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.170 0.170 0.0071 <0.0050 0.003 <0.0020 < 0.0020 < 0.0020 

Mar-92 0.0056 <0.0020 <0.0040 <0.0040 <0. 00020 <0. 00020 <0.0030 <0.0030 0.220 0.160 0.013 <0.0050 0.01 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0045 0.0032 0.0001 0.00008 <0.00020 <0.00020 <0.00008 <0.00008 0.169 0.168 0.0060 0.0048 0.002 < 0.00075 < 0.0012 < 0.0012 

Dec-92 0.0050 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.200 0.180 0.0070 <0.0050 0.007 <0.0020 < 0.0020 < 0.0020 

Mean: 0.0046 0.0023 0.0028 0.0028 <0.00020 <0.00020 < 0.0016 < 0.0016 0.190 0.170 0.0083 0.0050 0.0056 < 0.0017 < 0.0018 < 0.0018 

WNW0601 (DOWN - D) 
Nov-91 0.0057 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.190 <0.050 0.300 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mar-92 0.0060 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.093 <0.050 0.059 <0.0050 0.020 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0060 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.D78 0.050 3.88 0.098 0.013 0.00075 < 0.0012 < 0.0012 

Dec-92 0.0040 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.052 0043 0.180 0.0080 0.020 0.0030 < 0.0020 < 0.0020 

Mean: 0.0054 < 0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 <0.0022 < 0.0022 0,103 0.0482 I.I 0.029 0.014 0.0019 < 0.0018 < 0.0018 

WNW0605 (DOWN - D) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.078 <0.050 0.041 <0.0050 0.003 <0.0020 < 0.0020 < 0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 0.012 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.259 0.056 0.016 <0.0025 0.003 < 0.00075 < 0.0012 < 0.0012 

Dcc-92 0.0030 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.074 0.056 0.022 <0.0050 1.8 <0.0020 < 0.0020 < 0.0020 

Mean: 0.0020 < 0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0022 < 0.0022 0.115 0.0530 0.023 <0.0044 0.46 < 0.0017 < 0.0018 < 0.0018 

Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 13 (continued) 

Drinking Water Quality Parameters for the Sand and Gravel Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D Silvex Fluoride Nitrate+ Turbidity Radium 
Nitrite-N 

Quality ND ND 35 ND 4.4 0,26 L50 10.00 NA 5xl0-9 

Standards µg/L µglL µg/L µglL µglL µglL mglL mg/L NTU µCilmL 

WNW0801 (DOWN • D) 
Nov-91 <0.025 <0.05 <0.40 <LO <9.0 <0.9 <0.10 I.I 2.7 1.70 ± L20E-09 

Feb-92 <0.025 <0.05 <0.40 <LO <1.0 <0.1 <0.10 0.83 9.0 6.90±1.90E-09 

Aug-92 <0.050 <0.10 <0.50 <LO <10 <2.0 <0.10 0.44 3.9 <l.70E-09 

Dec-92 <0.050 <0.10 <0.50 <LO <10 <2.0 <0.10 0.83 4.8 <l.!OE-09 

Mean: <0.038 <0.08 <0.45 <LO <7.5 <1.3 <0.10 080 5.1 2.10 ±l.48E-09 

WNW0802 (DOWN - D) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <4.0 <0.4 <0.10 <0.050 0.79 <L20E-09 

Feb-92 <0.025 <0.05 <0.40 <LO <LO <0.1 <0.10 <0.050 18 <9.50E-10 

Aug-92 0.025 <0.10 <0.50 <LO <10 <2.0 <0.10 <0.010 1.2 <L70E-09 

Dec-92 <0.050 <0.10 <0.50 <LO <!O <2.0 <0.10 0.020 14 7.20±6.31E-IO 

Mean: <0.031 <0.08 <0.45 <LO <6.3 <Ll <0.10 0.033 8.4 <Ll2E-09 

WNW0803 (DOWN - D) 
Nov-91 <0.025 <0.05 <0.40 <LO <7.0 <0.7 <0.10 0.42 5.1 I. 5 5 ± !.l 5E-09 

Feb-92 <0.025 <0.05 <0.40 <LO <2.0 dl.2 <0.10 0.14 3.2 <9.IOE-10 

Aug-92 <0.050 <0.10 <0.50 <LO <IO <2.0 <0.10 0.24 9.5 <5.00E-10 

Dec-92 <0.050 <0.10 <0.50 <1.0 <IO <2.0 <0.10 0.27 19 7.90±7.22E-IO 

Mean: <0.038 <0.08 <0.45 <LO <7.3 <1.2 <0.10 0.27 9.2 <8.21E-l0 

WNW0804 (DOWN • D) 
Nov-91 <0.025 <0.05 <0.40 <LO <4.0 <0.4 <0.10 LO 85 L50±1.20E-09 

Feb-92 <0.025 <0.05 <0.40 <LO <2.0 <0.2 <0.10 0.31 >100 <8.60E-IO 

Aug-92 <0.050 <0.10 <0.50 <LO <10 <2.0 <0.10 0.069 47 <6.00E-10 

Dec-92 <0.050 <0.10 <0.50 <LO <10 <2.0 <0.10 0.072 6.1 6.39 ±6.29E-l 0 

Mean: <0.038 <0.08 <0.45 <LO <6.5 <l.2 <0.10 0.36 NA <8.22E-JO 

WNW8603 (DOWN - D) 
Nov-91 <0.025 <0.05 <0.40 <LO <3.0 <0.3 <0.IO l.9 0.14 1.30 ±1.l OE-09 

Feb-92 <0.025 <0.05 <0.40 <LO <LO <0.J <0.10 2.1 0.10 3.20±L50E-09 

Jul-92 <0.050 <0.10 <0.50 <LO <10 <2.0 <0.10 2.1 0.00 <7.00E-10 

Dec-92 <0.050 <0.10 <0.50 <LO <10 <2.0 <0.10 2.1 0.24 <5.88E-l0 

Mean: <0.038 <0.08 <0.45 <1.0 <6.0 <1.1 <0.10 2.1 0.12 <9.72E-IO 

WNW8604 (DOWN - D) 
Dec-9! <0.050 <0.10 <0.50 <2.4 <10 <2.0 <0.10 l.3 NIA 9.00±2.40E-09 

Mar-92 <0.050 <0.10 <0.50 <2.4 <10 <2.0 <0.10 12 NIA <3.30E-l0 

Aug-92 <0.050 <0.10 <0.50 <5.3 <10 <2.0 <0.20 0.22 NIA 9.00 ±6.00E-I 0 

Dec-92 <0.050 <0.10 <0.50 <5.0 <0.9 <0.2 <0.20 1.4 NIA <9.32E-IO 

Mean: <0.050 <0.10 <0.50 <3.8 <7.7 <1.5 <0.15 LO NIA 2.62 ±l .07E-09 

WNW8612 (DOWN - D) 
Nov-91 <0.025 <0.05 <0.40 <LO <2.0 <0.2 <0. JO <0050 2.1 l.95 ±UOE-09 

Feb-92 <0.025 <0.05 <0.40 <LO <l.O <0.] <0.10 <0.050 3 l <7.66E-IO 

Aug-92 <0,050 <0.10 <0.50 <l.0 <10 <2.0 <0.10 <0.010 49 <6.00E-10 

Dec-92 <0.050 <0.10 <0.50 <LO <10 <2.0 <(}.lO <0.010 5.9 8. 93 ±6.65E-I 0 

Mean: <0.038 <0.08 <0.45 <LO <5.8 <Ll <0.10 <0.030 15 <8.33E-JO 

ND A standard defined by "ND" means not detectable by the analytical method 
NA - Not applicable. 
NIA - Not available. 
Quality Standards for Class GA groundwater are.from 6 NYCRR Part 703.5. 
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Table E - 13 (concluded) 

Drinking Water Quality Parameters for the Sand and Gravel Unit 

Arsenic Cadmium Mercury Silver Barium Chromium Lead Selenium 
Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Dis_~. 

Quality 0.025 0.010 0.002 0,050 1.00 0.050 0.025 0.010 

Standards mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

WNW0S0I (DOWN - D) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.120 0.120 <0.0050 <0.0050 <0.0020 0.0027 < 0.0020 < 0.0020 

Feb-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.094 0.096 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Aug-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.139 0.140 0.0025 <0.0025 < 0.00075 <0.00075 <0.0012 <0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.114 0.116 0.0060 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: <0.0018 <0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0022 < 0.0022 0.117 0.118 0.0046 < 0.0044 < 0.0017 0.0019 < 0.0018 < 0.0018 

WNW0802 (DOWN· D) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 1.20 1.30 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Feb-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.220 0.220 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Aug-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.878 0.890 <0.0025 0.0028 < 0.00075 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.219 0.214 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: < 0.0018 < 0.0018 <0.0030 < 0.0030 <0.00020 <0.00020 < 0.0022 < 0.0022 0.629 0.656 < 0.0044 0.0044 < 0.0017 < 0.0017 < 0.0018 < 0.0018 

WNW0803 (DOWN • D) 
Nov-91 <0.0020 0.0022 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.100 0.100 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Feb-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.110 0.110 0.0051 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Aug-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.153 0.150 0.0035 0.0035 < 0.00075 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.113 0.116 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: <0.0018 0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0,0022 < 0.0022 0.119 0.119 0.0046 0.0046 < 0.0017 <0.0017 < 0.0018 < 0.0018 

WNW0804 (DOWN - D) 
Nov-91 0.0060 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.120 0.100 0,068 0.0074 0.003 <0.0020 < 0.0020 < 0.0020 

Feb-92 0.0023 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.120 0.077 0.180 <0.0050 0.005 <0.0020 < 0.0020 < 0.0020 

Aug-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.107 0.102 0.036 <0.(l025 0.002 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.094 0.096 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: 0.0029 <0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0022 < 0.0022 0.110 0.0938 0.072 0.0050 0.0030 < 0.0017 < 0.0018 < 0.0018 

WNW8603 (DOWN - D) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.220 0.220 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Feb-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.230 0.220 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.222 0.236 0.0030 0.0038 < 0.00075 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.250 0.256 <0.0050 <0.0050 <0.0020 0.0025 < 0.0020 < 0.0020 

Mean: < 0.0018 <0.0018 <0.0030 < 0.0030 <0.00020 <0.00020 < 0.0022 < 0.0022 0.230 0.233 0.0045 0.0047 < 0.0017 0.0018 < 0.0018 < 0.0018 

WNW8604 (DOWN - D) 
Dec-91 <0.012 <0.012 0.0010 <0.0010 <0.00020 <0.00020 <0.0050 <0.0050 0.202 0.195 0.0060 0.0050 0.021 0.0135 <0.030 <0.030 

Mar-92 <0.0050 <0.0050 <0.0040 <0.0040 <0.00020 <0.00020 <0.0050 <0.0050 0,189 0.181 <0.0050 <0.0050 <0.0050 <0.0050 < 0.0050 < 0.0050 

Aug-92 <0.0020 <0.0020 0.0014 <0.0010 <0.00003 <0.00003 <0.0040 <0.0040 0.214 0.216 0.0038 <0.0020 0.002 0.0107 < 0.0020 < 0.0020 

Dec-92 <0.0010 <0.0010 <0.0030 <0.0030 <0.00010 <0.00010 <0.0030 <0.0030 0.194 0.198 <0.0030 <0.0030 <0.0010 0.0017 < 0.0010 < 0.0010 

Mean: < 0.0050 < 0.0050 0.0024 < 0.0022 <0.00013 <0.00013 < 0.0042 < 0.0042 0.200 0.198 0.0044 0.0038 0.0073 0.0077 < 0.0095 < 0.0095 

WNW8612 (DOWN - D) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.320 0.330 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Feb-92 0.0031 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.330 0.340 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Aug-92 0.0022 0.0022 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.361 0.366 0.0025 <0.0025 < 0.00075 < 0.00075 < 0.0012 < 0.0012 

Dec-92 0.0030 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.300 0.314 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: 0.0026 0.0020 <0.0030 < 0.0030 <0.00020 <0.00020 < 0.0022 < 0.0022 0.328 0.338 0.0044 < 0.0044 <0.0017 < 0.0017 <0.0018 <0.0018 

Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E -14 

Drinking Water Quality Parameters for the Till-Sand Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D Silvex 

Quality ND ND 35 ND 4.4 0.26 

Standards µg/L µg/L µg/L µg/L µg/L µg/L 

WNW0302 (UP) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <8.0 <0.8 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <7.5 <1.3 

WNW0402 (UP) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <8.0 <0.8 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <7.3 <1.2 

WNW0404 (UP) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <4.0 <0.4 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <6.5 <1.2 

WNW0202 (DOWN - B) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <6.0 <0.6 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 

Jul-92 <0.051 <0.10 <0.51 <1.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Mean: <0.038 <0.08 <0.46 <1.0 <7.0 <1.2 

WNW0204 (DOWN • B) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <6.0 <I.I 

ND - A standard defined by "ND" means not detectable by the analytical method. 
NA - Not applicable. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Fluoride Nitrate+ Turbidity 
Nitrite-N 

1.50 10.00 NA 
mg/L mg/L NTU 

<0.10 1.4 3.3 

<0.10 1.2 4.5 

<0.10 1.0 5.0 

<0.10 0.99 2.0 

<0.10 I.I 3.7 

<0.10 <0.050 47 

<0.10 <0.050 8.5 

<0.10 0.010 2.0 

<0.10 0.018 6.3 

<0.10 0.032 16 

0.10 0.12 8.5 

0.12 <0.050 18 

0.12 0.012 17 

0.13 0.20 8.6 

0.12 0.10 13 

0.28 <0.050 6.3 

0.34 <0.050 3.0 

0.27 0.015 9.2 

0.28 <0.010 6.7 

0.29 0.032 6.3 

<0.10 <0.050 4.2 

<0.10 <0.050 7.3 

<0.10 0.88 14 

<0.10 <0.010 5.5 

<0.10 0.25 7.8 

Radium 

5xl0-9 

µCi/mL 

2.00±l .50E-09 

<9.90E-010 

l.30±0.90E-09 

<4.32E-OIO 

<9.56E-OIO 

4.30±1.80E-09 

2.60±1.SOE-09 

<I.OOE-009 

<4.29E-OIO 

l.93±1.18E-09 

<1.60E-009 

3.20±1.90E-09 

<9.00E-010 

<9.83E-OIO 

<1.35E-009 

1.70±1.40E-09 

1.30±1.00E-09 

<l.40E-009 

<1.00E-009 

<l.20E-009 

2.40±1.SOE-09 

1.50±1.1 OE-09 

<l.lOE-009 

<5.53E-OIO 

<1.14E-009 



Table E - 14 (continued) 

Drinking Water Quality Parameters for the Till-Sand Unit 

Arsenic Cadmium Mercury Silver Barium Chromium Lead Selenium 

Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

Quality 0.025 0.010 0.002 0.050 1.00 0.050 0.025 0.010 

Standards mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

WNW0302 (UP) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.330 0.320 <0.0050 <0.0050 <0.0020 0.0034 < 0.0020 <0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.320 0.320 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 < 0.0020 

Jul-92 <0.0012 <0.0012 <0.00005 <0.00005 <0.0002 <0.0002 <0.00008 <0.00008 0.434 0.452 0.0058 0.0060 < 0.00075 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.0002 <0.0002 < 0.0005 < 0.0005 0.381 0.405 <0.0050 <0.0050 0.003 <0.0020 < 0.0020 <0.0020 

Mean: < 0.0018 < 0.0018 < 0.0028 < 0.0028 <0.0002 <0.0002 < 0.0016 < 0.0016 0.366 0.374 0.0052 0.0052 0.0019 0.0020 < 0.0018 <0.0018 

WNW0402 (UP) 
Nov-91 0.0024 <0.0020 <0.0040 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.490 0.520 0.0059 <0.0050 0.002 <0.0020 < 0.0020 <0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.480 0.480 0.0098 0.0062 <0.0020 <0.0020 < 0.0020 <0.0020 

Jul-92 0.0012 <0.0012 <0.0012 <0.0012 <0.0002 <0.0002 <0.0025 <0.0025 0.537 0.552 0.0085 0.0050 0.001 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.0002 <0.0002 < 0.0005 < 0.0005 0.589 0.599 <0.0050 <0.0050 0.004 0.0030 < 0.0020 < 0.0020 

Mean: 0.0019 < 0.0018 < 0.0030 < 0.0030 <0.0002 <0.0002 < 0.0022 < 0.0022 0.524 0.538 0.0073 0.0053 0.0024 0.0019 < 0.0018 < 0.0018 

WNW0404 (UP) 
Nov-91 0.0058 0.0054 <0.0040 <0.0040 <0.0002 0.00022 <0.0030 <0.0030 0.120 0.120 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

Mar-92 0.0080 0.0067 <0.0040 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.150 0.120 O.oJI <0.0050 0.004 <0.0020 < 0.0020 <0.0020 

Jul-92 0.0085 0.0058 <0.0012 <0.0012 <0.0002 <0.0002 <0.0025 <0.0025 0.127 0.119 0.0045 <0.0025 0.009 < 0.00075 < 0.0012 < 0.0012 

Dec-92 0.0070 0.0080 <0.0030 <0.0030 <0.0002 <0.0002 < 0.0005 < 0.0005 0.131 0.136 <0.0050 <0.0050 0.005 0.0030 < 0.0020 0.0020 

Mean: 0.0073 0.0065 <0.0030 < 0.0030 <0.0002 0.00021 < 0.0022 < 0.0022 0.132 0.124 0.0064 <0.0044 0.0049 0.0019 < 0.0018 0.0018 

WNW0202 (DOWN - B) 
Nov-91 0.0028 0.0023 <0.0040 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.110 0.120 <0.0050 <0.0050 <0.0020 0.0027 <0.0020 <0.0020 

Mar-92 0.0032 0.0038 <0.0040 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.200 0.230 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

Jul-92 0.0035 0.014 <0.00005 0.0005 <0.0002 <0.0002 <0.00008 0.0015 0.342 0.456 0.0068 0.0088 0.001 < 0.00075 < 0.0012 <0.0012 

Dec-92 0.0080 0.0050 <0.0030 <0.0030 <0.0002 <0.0002 < 0.0005 < 0.0005 0.158 0.198 <0.0050 <0.0050 0.004 0.0050 < 0.0020 <0.0020 

Mean: 0.0044 0.0062 < 0.0028 0.0029 <0.0002 <0.0002 < 0,0016 0.00200 0.202 0.251 0.0054 0.0060 0.0022 0.0026 < 0.0018 < 0.0018 

WNW0204 (DOWN - B) 
Nov-91 0.0048 0.0044 <0.0040 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.400 0.400 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

Mar-92 0.0064 0.0060 <0.0040 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.390 0.390 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Jul-92 0.0055 0.0052 <0.0012 <0.0012 <0.0002 <0.0002 <0.0025 <0.0025 0.368 0.421 0.0028 <0.0025 0.001 <0.00075 < 0.0012 <0.0012 

Dec-92 0.0060 0.0060 <0.0030 <0.0030 <0.0002 <0.0002 < 0.0005 < 0.0005 0.411 0.423 <0.0050 <0.0050 0.003 <0.0020 < 0.0020 <0.0020 

Mean: 0.0057 0.0054 < 0.0030 < 0.0030 <0.0002 <0.0002 < 0.0022 < 0.0022 0.392 0.408 0.0044 <0.0044 0.0020 < 0.0017 < 0.0018 <0.0018 

Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 14 (continued) 

Drinking Water Quality Parameters for the Till-Sand Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D 

Quality ND ND 35 ND 4.4 

Standards µg/L µg/L µg/L µg/L µg/L 

WNW0206 (DOWN • B) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <2.0 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.0 

Jul-92 <0.050 <0.IO <0.50 <1.0 <IO 

Dec-92 <0.050 <0.IO <0.50 <1.0 <IO 

Mean: <0.038 <0.08 <0.45 <1.0 <5.8 

WNW0208 (DOWN· B) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <8.0 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.0 

Jul-92 <0.050 <0.IO <0.50 <1.0 <10 

Dec-92 <0.050 <0.IO <0.50 <1.0 <10 

Mean: <0.038 <0.08 <0.46 <1.0 <7.3 

WNW0701 (DOWN - B) 
Dec-91 <0.025 <0.05 <0.40 <1.0 <1.0 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.0 

Aug-92 <0.050 <0.IO <0.50 <1.0 <IO 

Dec-92 <0.050 <0.IO <0.50 <1.0 <IO 

Mean: <0.038 <0.08 <0.45 <1.0 <5.5 

WNW0905 (DOWN - B) 
Dec-91 <0.025 <0.05 <0.40 <1.0 <2.0 

Mar-92 <0.025 <0.05 <0.40 <1.0 <l.0 

Jul-92 <0.052 <0.IO <0.52 <1.0 <IO 

Dec-92 <0.050 <0.IO <0.50 <1.0 <10 

Mean: <0.038 <0.08 <0.45 <1.0 <5.7 

ND - A standard defined by "ND" means not detectable by the analytical method. 
NA - Not applicable. 
Quality Standards for Class GA groundwater are from 6 NYC RR Part 703.5. 
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Silvex Fluoride Nitrate+ Turbidity 
Nitrite-N 

0.26 1.50 l0.00 NA 

µg/L mg/L mg/L NTU 

<0.2 <0.IO <0.050 II 

<0.l <0.IO <0.050 11 

<2.0 <0.IO 0.028 27 

<2.0 <0.IO <0.010 9.6 

<I.I <0.IO 0.035 15 

<0.8 0.27 <0.050 5.8 

<0.l <0.IO <0.050 13 

<2.0 0.25 <0.010 5.6 

<2.0 0.25 <0.010 5.2 

<1.2 0.22 <0.030 7.4 

<0.1 <0.IO <0.050 74 

<0.1 <0.IO <0.050 37 

<2.0 0.11 0.022 15 

<2.0 <0.IO 0.025 58 

<I.I O.IO 0.037 46 

<0.2 0.12 <0.050 2.0 

<0.1 <0.IO <0.050 20 

<2.0 0.18 0.014 l.6 

<2.0 0.12 <0.010 II 

<I.I 0.13 0.031 8.5 

Radium 

5xlo·9 

µCi/mL 

<J.70E-009 

1.50±1.1 OE-09 

<I.IOE-009 

<9.55E-OIO 

<1.21E-009 

2.60±1.70E-09 

<7.70E-OIO 

<l.05E-009 

<9.62E-OIO 

<l.l2E-009 

2.20±1.00E-09 

<l.05E-009 

<6.00E-0IO 

l .41±0.46E-09 

1.20±0.78E-09 

<7.00E-0IO 

<8.50E-OIO 

<7.50E-OIO 

<l.39E-009 

<9.22E-OIO 



Table E - 14 (concluded) 

Drinking Water Quality Parameters for the Till-Sand Unit 

Arsenic Cadmium Mercury Silver Barium Chromium Lead Selenium 

Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

Quality 0.025 0.010 0.002 0.050 1.00 0.050 0.025 0.0!0 

Standards mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

WNW0206 (DOWN - B) 
Nov-91 0.0031 0.0026 <0.0040 <0.0040 <0.00020 <0.()()020 <0.0030 <0.0030 0.360 0.360 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mar-92 0.0038 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.380 0.370 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0038 0.0028 <0.0012 <0.0012 <0.00020 <0.00020 <0.00008 <0.00008 0.311 0.425 0.0050 <0.0025 0.002 < 0.00075 < 0.0012 < 0.0012 

Dec-92 0.0020 0.0030 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.412 0.422 <0.0050 <0.0050 0.007 0.0060 < 0.0020 < 0.0020 

Mean: 0.0032 0.0026 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0016 < 0.0016 0.366 0.394 0.0050 <0.0044 0.0032 0.0027 < 0.0018 < 0.0018 

WNW0208 (DOWN· U) 
Nov-9! 0.0044 0.0044 <f).0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.250 0.240 <0.0050 <0.0050 <0.0020 0.0037 < 0.0020 < 0.0020 

Mar-92 0.0040 0.0037 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.240 0.250 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0038 0.0039 0.00006 <0.00005 <0.00020 <0.00020 <0.00008 <0.00008 0.300 0.312 <0.0025 <0.0025 0.00088 < 0.00075 < 0.0012 < 0.001 2 

Dec-92 00040 0.0040 <0.0030 <0.0030 0.00080 <0.00020 < 0.0005 < 0.0005 0.328 0.330 <0.0050 <0.0050 0.004 0.0060 < 0.0020 < 0.0020 

Mean: 0.0040 0.0040 0.0028 < 0.0028 0.00035 <0.00020 < 0.0016 <0.0016 0.280 0.283 <0.0044 < 0.0044 0.0022 0.0031 < 0.0018 < 0.0018 

WNW0701 (DOWN· U) 
Dcc-91 0.0033 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.065 <0.050 0.0056 <0.0050 0.004 <0.0020 < 0.0020 < 0.0020 

Mar-92 0.0039 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.062 <0.050 0.0096 <0.0050 0.004 <0.0020 < 0.0020 < 0.0020 

Aug-92 0.0030 <0.0012 <0.0012 <0.0012 <0.00020 <0.()()020 <0.00008 <0.00008 0.053 0.052 0.0070 0.0042 0.002 <0.00075 < 0.0012 < 0.0012 

Dec-92 0.0040 0.0030 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.055 0.038 <0.0050 <0.0050 0.033 0.0210 < 0.0020 < 0.0020 

Mean: 0.0036 0.0020 < 0.0030 <0.0030 <0.00020 <0.00020 < 0.0016 < 0.0016 0.0587 0.0475 0.0068 0.0048 0.011 0.0064 < 0.0018 < 0.0018 

WNW0905 (DOWN - B) 
Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 <0.0050 <0.0050 <0.0020 <0.0020 <0.DlO <0.010 

Mar-92 0.0028 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0025 00025 0.0025 0.0016 <0.00020 <0.00020 <0.00008 <0.00008 0.020 <0.012 0.012 0.010 0.00088 < 0.00075 <0.0012 <0.0012 

Dec-92 0.0030 <0.0020 <0.()()30 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.019 O.Oll <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: 0.0026 0.0021 0.0034 0.0032 <0.00020 <0.00020 < 0.0016 < 0.0016 0.0348 0.0309 0.0067 0.0062 0.0017 <0.0017 < 0.0038 < 0.0038 

Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E -15 

Drinking Water Quality Parameters for the Unweathered Lavery Till Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D Silvex Fluoride Nitrate+ Turbidity Radium 
Nitrite-N 

Quality ND ND 35 ND 4.4 0.26 L50 10.00 NA 5x10-9 

Standards µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L NTU µCi/mL 

WNW0405 (UP) 
Nov-91 <0.025 <0.05 <0.40 <LO <2.5 <0.3 <0.10 3.6 3.5 <l.20E-09 

Mar-92 <0.025 <0.05 <0.40 <LO <2.0 <0.2 <0.10 2.9 4.0 1.20±9.00E-IO 

Jul-92 <0.050 <0.10 <0.50 <LO < 10 <2.0 <0.10 0.90 4.7 <LOOE-09 

Dec-92 <0.050 <0.10 <0.50 <LO < IO <2.0 <0.10 2.0 6.9 6.43 ±4.20E-I 0 

Mean: <0.038 <0.75 <0.45 <LO <6.2 <LI <0.10 2.4 7.8 <8.SOE-10 

WNW0704 (UP) 
Dec-91 <0.025 <0.05 <0.40 <LO <LO <0.1 <0.10 3.5 20 <6.00E-10 

Mar-92 <0.025 <0.05 <0.40 <LO <2.0 <0.2 <0.10 <0.05 35 L40±Ll0E-09 

Aug-92 <0.050 <0.10 <0.50 <LO <10 <2.0 <0.10 <0.01 2.8 <L40E-09 

Dec-92 <0.050 <0.10 <0.50 <LO <10 <2.0 <0.10 0.016 6.4 <3.31E-10 

Mean: <0.038 <0.75 <0.45 <LO <5.8 <LI <0.10 0.89 16 <8.58E-10 

WNW0707 (UP) 
Dec-91 <0.025 <0.05 <0.40 <LO <8.0 <0.8 <0.10 0.69 >100 2.IO±LOOE-09 

Mar-92 <0.025 <0.05 <0.40 <LO <LO <0.l <0.10 0.70 45 4. 00 ± L 60E-09 

Aug-92 <0.050 <0.10 <0.50 <LO <10 <2.0 <0.10 0.12 48 <L60E-09 

Dec-92 <0.050 <0.10 <0.50 <LO < IO <2.0 <0.10 0.23 45 1.21 ±6.00E-10 

Mean: <0.038 <0.75 <0.45 <LO <7.3 <1.2 <0.IO 0.44 NA 1.40 ± l.20E-09 

WNW0109 (DOWN - B) 
Nov-91 <0.025 <0.05 <0.40 <LO <2.0 <0.2 0.14 0.57 >l00 <l.SE-09 

Feb-92 <0.025 <0.05 <0.40 <LO <LO <0.1 0.16 0.085 149 3. 00 ± l .40E-09 

Jul-92 <0.050 <0.10 <0.50 <LO <10 <2.0 0.14 0.081 39 L 90 ± l .40E-09 

Dec-92 <0.050 <0.IO <0.50 <LO <10 <2.0 0.20 0.23 >l00 7.84±3.95E-10 

Mean: <0.038 <0.08 <0.45 <LO <5.8 <Ll 0.16 0.11 NA l.70 ±L 17E-09 

WNW0ll0 (DOWN • B) 
Nov-91 <0.025 <0.05 <0.40 <LO <6.5 <0.7 0.18 0.13 5.4 2.80±L70E-09 

Feb-92 <0.025 <0.05 <0.40 <LO <LO <0.1 0.14 0.13 5.1 2.00±L20E-09 

Jul-92 <0.050 <0.10 <0.50 <LO <10 <LO 0.14 0.060 2.0 l.30±9.00E-IO 

Dec-92 <0.050 <0.10 <0.50 <LO < 10 <2.0 0.19 0.12 3.2 5.32 ±3.71E-I 0 

Mean: <0.035 <0.07 <0.44 <LO <5.7 <LO 0.16 0.11 3.9 1.69 ±l.07E-09 

WNW0llS (DOWN - B) 
Nov-91 <0.025 <0.05 <0.40 <LO <2.0 <0.2 <0.IO <0.050 >100 2.90±1.50E-09 

Feb-92 <0.025 <0.05 <0.40 <LO <LO <0.l 0.12 <0.050 38 8.50 ±2.30E-09 

Jul-92 <0.050 <0.10 <0.50 <LO < 10 <2.0 0.12 0.015 174 <8.00E-10 

Dec-92 <0.050 <0.IO <0.50 <LO < 10 <2.0 0.15 0.064 98 <7.llE-10 

Mean: <0.038 <0.75 <0.45 <LO <5.8 <LI 0.13 0.045 NA 2.87 ±I .33E-09 

ND -A standard defined by "ND" means not detectable by the analytical method. 
NA - Not applicable. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 15 (continued) 

Drinking Water Quality Parameters for the Un weathered Lavery Till Unit 
Arsenic Cadmium Mercury Silver Barium Chromium Lead Selenium 

Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

Quality 0.025 0.010 0.002 0.050 1.00 0.050 0.025 0.010 

Standards mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

WNW0405 (UP) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.041 0.044 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 0.0070 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.00008 <0.00008 0.043 0.042 0.022 0.0090 0.002 0.00075 < 0.0012 <0.0012 

Dec-92 0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.043 0.040 0.113 0.012 <0.0020 <0.0020 <0.0020 <0.0020 

Mean: 0.0018 <0.0018 < 0.0030 <0.0030 <0.00020 <0.00020 < 0.0016 < 0.0016 0.0441 0.0440 0.037 0.0078 0.0020 0.0017 < 0.0018 < 0.0018 

WNW0704 (UP) 
Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 <0.0050 <0.0050 0.002 <0.0020 <0.0020 <0.0020 

Mar-92 0.0023 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

Aug-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.103 0.086 0.0042 0.0050 0.001 < 0.00075 < 0.0012 <0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.036 0.034 <0.0050 <0.0050 0.011 0.0100 <0.0020 <0.0020 

Mean: 0.0019 < 0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0022 <0.0022 0.0598 0.0550 0.0048 0.0050 0.0040 0.0037 < 0.0018 <0.0018 

WNW0707 (UP) 
Dec-91 0.0052 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.240 0.066 0.043 <0.0050 0.020 <0.0020 <0.0020 <0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.090 0.060 0.0064 <0.0050 0.004 <0.0020 <0.0020 <0.0020 

Aug-92 0.0012 <0.0012 0.0030 <0.0012 <0.00020 <0.00020 «l.0025 <0.0025 0.098 0.088 0.0042 <0.0025 0.012 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.070 0.061 <0.0050 <0.0050 0.030 0.0130 <0.0020 <0.0020 

Mean: 0.0026 < 0.0018 0.0035 < 0.0030 <0.00020 <0.00020 < 0.0022 <0.0022 0.124 0.0688 0.015 <0.0044 0.016 0.0044 < 0.0018 <0.0018 

WNW0109 (DOWN - B) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.081 0.090 <0.0050 <0.0050 0.002 <0.0020 <0.0020 < 0.0050 

Feb-92 0.0039 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.170 0.080 0.oJ8 <0.0050 0.007 <0.0020 <0.0020 <0.0020 

Jul-92 0.0058 <0.0012 <0.0012 0.0025 <0.00020 <0. 00020 <0. 0025 <0.0025 0.178 0.076 0.016 0.0040 0.014 < 0.00075 < 0.0012 <0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.076 0.070 0.0050 <0.0050 0.020 0.0200 <0.0020 <0.0020 

Mean: 0.0034 < 0.0018 < 0.0030 0.0034 <0.00020 <0.00020 < 0.0022 <0.0022 0.126 0.0790 0.011 0.0048 0.011 0.0062 < 0.0018 <0.0026 

WNW0l 10 (DOWN - B) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.170 0.170 0.018 <0.0050 0.003 <0.0020 < 0.0020 <0.0020 

Feb-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.140 0. 145 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.139 0.140 <0.0025 <0.0025 < 0.00075 < 0.00075 < 0.0012 <0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.120 0.116 0.0050 0.0070 0.009 <0.0020 < 0.0020 < 0.0020 

Mean: < 0.0018 < 0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0022 < 0.0022 0.142 0.143 0.0076 0.0049 0.0037 < 0.0017 < 0.0018 < 0.0018 

WNW0115 (DOWN - B) 
Nov-91 0.024 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.630 0.140 0.074 <0.0050 0.o38 0.0029 < 0.0020 < 0.0020 

Fcb-92 0.0061 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.280 0.100 0.025 <0.0050 0.010 <0.0020 < 0.0020 <0.0020 

Jul-92 0.0038 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 0.0003 0.0003 0.122 0.067 0.014 0.0025 0.011 0.0170 < 0.0012 < 0.0012 

Dec-92 0.0040 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.144 0.124 0.0060 <0.0050 0.014 <0.0020 <0.0020 <0.0020 

Mean: 0.0095 < 0.0018 < 0.0030 <0.0030 <0.00020 <0.00020 0.0017 0.00170 0.294 0.108 0.030 0.0044 0.018 0.0060 < 0.0018 <0.0018 

Quality Standards for Class GA groundwater are from 6 NYC RR Part 703.5. 
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Table E - 15 (continued) 

Drinking Water Quality Parameters for the Unweathered Lavery Till Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D Silvex l<'luoride Nitrate+ Turbidity Radium 
Nitrite-N 

Quality ND ND 35 ND 4.4 0.26 1.50 l0.00 NA 5x10·9 

Standards µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L NTU µCi/mL 

WNW0702 (DOWN • B) 
Dec-91 <0.025 <0.05 <0.40 <1.0 <6.0 <0.6 0.13 O.ll 28 2.10 ±l. lOE-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 <0.10 0.066 36 2.20 ±I .40E-09 

Aug-92 <0.050 <0.10 <0.50 <l.0 < IO <2.0 0.14 0.39 130 l.80±1.30E-09 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.15 0.43 25 <5.41E-IO 

Mean: <0.038 <0.75 <0.45 <l.0 <6.8 <l.2 0.13 0.25 55 <l.09E-09 

WNW0703 (DOWN • B) 
Dec-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 0.14 <0.050 6.7 <l.40E-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <l.0 <0.1 0.12 <0.050 316 <l.03E-09 

Aug-92 <0.050 <0.10 <0.50 <1.0 < II <2.2 <0.10 0.010 7.3 <l.60E-09 

Dec-92 <0.050 <0.10 <0.50 <1.0 < 10 <2.0 0.12 0.14 2.8 1.84 ±7.SOE-10 

Mean: <0.038 <0.75 <0.45 <l.0 <6.0 <I.I 0.12 0.063 83 <l.20E-09 

WNW0705 (DOWN - B) 
Dec-91 <0.025 <0.05 <0.40 <l.0 <8.0 <0.8 <0.IO 0.13 >100 9.30±7.40E-10 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 <0.10 O.D7 246 <l.20E-09 

Aug-92 <0.050 <0.10 <0.50 <l.0 < 10 <2.0 <0.10 < 0.01 47 <6.00E-10 

Dec-92 <0.050 <0.10 <0.50 <l.0 < JO <2.0 <0.10 0.15 50 <8.51E-10 

Mean: <0.038 <0.75 <0.45 <1.0 <7.3 <l.2 <0.10 0.090 NA <8.48E-IO 

WNW0904 (DOWN • B) 
Dec-91 <0.250 <0.05 <0.40 <1.0 < 10 <1.0 <0.IO 0.29 >100 1.30 ±4.00E-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 0.14 0.15 186 3.40 ±l .90E-09 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.16 0.08 91 1.10±7.00E-10 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.17 0.029 68 <6.33E-l0 

Mean: <0.o38 <0.75 <0.45 <l.0 <7.8 <1.3 0.15 0.14 NA 4.33 ±l.SIE-09 

WNWU0lB (DOWN· B) 
Jun-91 <0.025 <0.05 <0.40 <1.0 <1.0 <0.l 0.16 < 0.10 0.8 1.00 ±8.00E-l 0 

Sep-91 <0.025 <0.05 <0.40 <l.0 <3.0 <0.3 0.15 0.62 1.0 2.10 ±l.20E-09 

Dec-91 <0.025 <0.05 <0.40 <l.0 <2.0 <0.2 0.16 0.74 1.1 4.00 ±2. 70E-09 

Mar-92 <0.025 <0.05 <0.40 <l.0 <l.0 <0.1 <0.JO 0.73 2.0 1.50 ±I .30E-09 

Mean: <0.025 <0.05 <0.40 <l.0 <1.8 <0.2 0.14 0.55 1.2 2.15 ±l.50E-09 

WNW1106B (DOWN. B) 
Jun-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 0.18 < 0.10 68 <l.74E-09 

Sep-91 <0.025 <0.05 <0.40 <1.0 <1.0 <0.l 0.18 <0.050 >100 l.90±1.IOE-09 

Dcc-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 0.19 <0.050 35 2.40 ±l .SOE-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 0.16 <0.050 >100 2.50 ±2. JOE-09 

Mean: <0.025 <0.05 <0.40 <l.0 <l.8 <0.2 0.18 <0.062 NA 2.IO±l.6!E-09 

ND - A standard defined by "ND" means not detectable by the analytical method. 
NA - Not applicable. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 15 (continued) 

Drinking Water Quality Parameters for the Unweathered Lavery Till Unit 

Arsenic Cadmium Mercury Silver Uarium Chromium Lead Selenium 
Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

Quality 0.025 0.010 0.002 0.050 1.00 0.050 0.025 0.010 

Standards mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

WNW0702 (DOWN - U) 
Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 < 0.0020 

Mar-92 <0.0020 0.0026 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 < 0.0020 

Aug-92 0.0025 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.00008 <0.00008 O.D78 0.047 0.0090 0.013 0.004 < 0.00075 <0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.046 0.037 <0.0050 <0.0050 0.026 0.0140 <0.0020 < 0.0020 

Mean: 0.0021 0.0020 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0016 < 0.0016 0.0560 0.0460 0.0060 0.0070 0.0085 0.0047 < 0.0018 < 0.0018 

WNW0703 (DOWN - B) 
Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.()()020 <0.00020 <0.0030 <0.0030 0.069 <0.050 0.0073 <0.0050 0.008 <0.0020 <0.0020 < 0.0020 

Mar-92 0.018 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.370 0.058 0.050 <0.0050 0.057 <0.0020 <0.0020 < 0.0020 

Aug-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.051 0.047 <0.0025 0.012 0.002 < 0.00075 <0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.056 0.053 <0.0050 <0.0050 0.011 0.0180 <0.0020 < 0.0020 

Mean: 0.0057 < 0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0022 < 0.0022 0.136 0.0520 0.016 0.0066 0.019 0.0057 < 0.0018 < 0.0018 

WNW0705 (DOWN - B) 
Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.071 0.073 0.0061 <0.0050 0.005 <0.0020 <0.0020 <0.0020 

Mar-92 <0.0040 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.130 0.095 0.0086 <0.0050 0.005 <0.0020 <0.0020 < 0.0020 

Aug-92 <0.0012 <0.0012 <0.0012 0.0020 <0.00020 <0.00020 <0.0025 <0.0025 0.138 0.135 <0.0025 <0.0025 0.002 < 0.00075 <0.0012 < 0.0012 

Dec-92 0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.107 0.111 0.0050 <0.0050 0.031 0.0160 <0.0020 < 0.0020 

Mean: 0.0023 < 0.0018 < 0.0030 0.0032 <0.00020 <0.00020 < 0.0022 < 0.0022 0.112 0.104 0.0056 <0.0044 O.o!l 0.0052 < 0.0018 < 0.0018 

WNW0904 (DOWN - B) 
Dec-91 0.0030 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.140 0.077 0.015 <0.0050 0.006 <0.0020 <0.0020 <0.0020 

Mar-92 0.0030 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.110 0.058 0.0079 <0.0050 0.003 <0.0020 <0.0020 < 0.0020 

Jul-92 0.0015 <0.0012 0.0004 <0.00005 <0.00020 <0.00020 <0.00008 <0.00008 0.070 0.041 0.010 0.0028 0.006 < 0.00075 <0.0012 <0.0012 

Dec-92 <0.0020 0.0030 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.062 0.048 <0.0050 <0.0050 0.003 <0.0020 <0.0020 < 0.0020 

Mean: 0.0024 0.0020 0.(l028 < 0.0028 <0.00020 <0.00020 < 0.0016 < 0.0016 0.0954 0.0560 0.0095 0.0044 0.0043 < 0.0017 < 0.0018 < 0.0018 

WNW1101B (DOWN - B) 
Jun-91 <0.0050 <0.0050 <0.0025 <0.0025 <0.00020 <0.00020 <0.0050 <0.0050 0.067 0.087 <0.0050 0.0078 <0.0020 <0.0050 < 0.0050 < 0.0050 

Sep-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.062 0.061 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 < 0.0020 

Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.076 0.054 0.014 <0.0050 <0.0020 <0.0020 <0.0020 < 0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 0.0073 <0.0050 <0.0020 <0.0020 <0.0020 < 0.0020 

Mean: < 0.0028 < 0.0028 < 0.0036 < 0.0036 <0.00020 <0.00020 <0.0035 < 0.0035 0.0638 0.0630 0.0078 0.0057 < 0.0020 <0.0028 < 0.0028 < 0.0028 

WNW1106B (DOWN-B) 
Jun-91 <0.0020 <0.0020 <0.0040 0.(l059 <0.00020 <0.00020 <0.0030 <0.0030 O.D75 0.070 0.0056 <0.0050 0.006 <0.0020 <0.0020 < 0.0020 

Sep-91 0.0021 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.084 0.065 0.0083 <0.0050 0.007 <0.0020 <0.0020 < 0.0020 

Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.064 0.049 0.0078 <0.0050 <0.0020 <0.0020 <0.0020 < 0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.064 0.052 0.0075 <0.0050 0.007 <0.0020 <0.0020 <0.0020 

Mean: 0.0020 <0.0020 < 0.0040 0.0045 <0.00020 <0.00020 < 0.0030 < 0.0030 0.0718 0.0590 0.0073 <0.0050 0.0055 <0.0020 <0.0020 < 0.0020 

Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 15 (continued) 

Drinking Water Quality Parameters for the Unweathered Lavery Till Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D Silvex 

Quality ND ND 35 ND 4.4 0.26 

Standards µg/L µg/L µg/L µg/L µg/L µg/L 

WNW1109B (DOWN - B) 
Jun-91 <0.025 <0.05 <0.40 <LO <LO <0.1 

Sep-91 <0.025 <0.05 <0.40 <LO <4.0 <0.4 

Dec-91 <0.025 <0.05 <0.40 <LO <4.0 <0.4 

Mar-92 <0.025 <0.05 <0.40 <LO <LS <0.2 

Mean: <0.025 <0.05 <0.40 <1.0 <2.6 <0.2 

WNW0107 (DOWN - C) 
Nov-91 <0.025 <0.05 <0.4 <LO <4.0 <0.4 

Feb-92 <0.025 <0.05 <0.4 <LO <LO <0.1 

Jul-92 <0.050 <0.10 <0.5 <LO < 10 <2.0 

Dec-92 <0.050 <0.10 <0.5 <LO <10 <2.0 

Mean: <0.038 <0.08 <0.45 <LO <6.3 <LI 

WNW0108 (DOWN - C) 
Dec-91 <0.025 <0.05 <0.40 <LO <3.0 <0.3 

Feb-92 <0.025 <0.05 <0.40 <LO <LO <0.1 

Jul-92 <0.050 <0.10 <0.50 <LO <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <LO < 10 <2.0 

Mean: <0.038 <0.08 <0.45 <LO <6.0 <LI 

WNW0114 (DOWN • C) 
Nov-91 <0.025 <0.05 <0.40 <LO <4.0 <0.4 

Feb-92 <0.025 <0.05 <0.40 <LO <LO <0.l 

Jul-92 <0.050 <0.10 <0.50 <LO <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <1.0 < 10 <2.0 

Mean: <0.038 <0.08 <0.45 <LO <6.3 <LI 

WNW0409 (DOWN • C) 

Nov-91 <0.025 <0.05 <0.40 <LO <5.0 <0.5 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 

Jul-92 <0.050 <0.10 <0.50 <LO <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <LO <10 <2.0 

Mean: <0.038 <0.75 <0.45 <LO <6.8 <L2 

WNW0910 (DOWN - C) 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Mean: <0.050 <0.10 <0.50 <LO < IO <2.00 

* Nitrate-N only. 
ND - A standard defined by "ND" means not detectable by the analytical method. 
NA - Not applicable. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
Well WNW0910was incorporated into the groundwater program in late 1992. 
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Fluoride Nitrate+ Turbidity Radium 
Nitrite-N 

1.50 10.00 NA 5x10·9 

mg/L mg/L NTU µCi/mL 

0.17 0.14* >100 3.60±2.20E-09 

0.16 <0.050 26 UO±LOOE-09 

0.17 <0.050 72 <LlOE-09 

0.15 <0.050 >100 3.50±L85E-09 

0.16 0.073 NA 2.41 ±l.54E-09 

<0.10 0.090 23 2.9 ± L8E-09 

<0.10 0.088 0.6 1.7± L2E-09 

<0.10 0.021 0.4 2.9± LIE-09 

0.12 0.082 1.4 4.62 ±4.62E-l 0 

0.1 I 0.070 LO I. 99 ± 1.1 2E-09 

0.16 0.35 31 2.30±L90E-09 

0.12 0.97 8.2 2.00 ±l .30E-09 

0.11 0.32 12 <9.00E-10 

0.15 0.44 II 3.73 ±3.57E-l 0 

0.14 0.52 16 LI 4 ± LI IE-09 

<0.10 0.16 12 3.70±2.lOE-09 

<0.10 0.24 13 <LIOE-09 

<0.10 0.18 9.0 <8.00E-10 

<0.10 0.20 68 1.38±6.00E-10 

<0.10 0.20 23 1.37 ±LI SE-09 

0.26 0.22 58 3.30±1.90E-09 

<0.10 0.23 75 5.10 ±2.20E-09 

0.20 0.059 38 1.20±9.00E-10 

0.23 0.16 26 9.02±7.28E-10 

0.20 0.17 49 2.17 ±1 .43E-09 

0.18 0.28 18 <l.22E-09 

0.18 0.28 18 <L22E-09 



Table E - 15 (continued) 

Drinking Water Quality Parameters for the Unweathered Lavery Till Unit 

Arsenic Cadmium Mercury Silver 
Total Diss. Total Diss. Total Diss. Total Diss. 

Quality 0.025 0.010 0.002 0.050 

Standards mg/L mg/L mg/L mg/L 

WNW1109B (DOWN· B) 
Jun-91 <0.0050 <0.0050 <0.0025 <0.0025 <0.00020 <0.00020 <0.0050 <0.0050 

Sep-91 <0.0020 0.0025 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 

Dec-91 0.0036 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 

Mar-92 0.0024 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 

Mean: 0.0032 0.0029 < 0.0036 < 0.0036 <0.00020 <0.00020 < 0.0035 < 0.0035 

WNW0107 (DOWN· C) 

Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 

Feb-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00022 <0.00020 <0.0025 <0.0025 

Dcc-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 

Mean: < 0.0018 < 0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 <0.0022 < 0.0022 

WNW0108 (DOWN • C) 
Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 

Feb-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.00008 0.0005 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 

Mean: < 0.0018 < 0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0016 0.00174 

WNW0114 (DOWN • C) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 

Feb-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00031 <0.00020 <0.0025 <0.0025 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 

Mean: < 0.0018 < 0.0018 < 0.0030 < 0.0030 <0.00023 <0.00020 <0.0022 < 0.0022 

WNW0409 (DOWN • C) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <().00020 <0.00020 <0.0030 <0.0030 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 

Jul-92 0.0022 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 

Mean: 0.0020 < 0.0018 < 0.0030 < 0.0030 <0.00020 <0.00020 <0.0022 < 0.0022 

WNW0910 (DOWN • C) 
Dec-92 0.0060 0.0040 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 

Mean: 0.0060 0.0040 < 0.0030 < 0.0030 <0.00020 <0.00020 <0.00050 <0.00050 

Well WNW0910 was incorporated into the groundwater program in late 1992. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Barium Chromium Lead Selenium 
Total Diss. Total Diss. Total Diss. Total Diss. 

1.00 0.050 0.025 0.010 

mg/L mg/L mg/L mg/L 

0.280 0.300 <0.0050 <0.0050 0.003 0.0043 < 0.0050 < 0.0050 

0.320 0.300 <0.0050 <0.0050<0.0020 <0.0020 <0.0020 <0.0020 

0.280 0.270 0.0058 <0.0050 0.003 <0.0020 < 0.0020 < 0.0020 

0.305 0.300 <0.0050 <0.0050 0.002 <0.0020 <0.0020 <0.0020 

0.296 0.292 0.0052 < 0.0050 0.0024 0.0026 < 0.0028 <0.0028 

<0.050 <0.050 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 < 0.0020 

<0.050 <0.050 <0.0050 <0.0050<0.0020 <0.0020 <0.0020 <0.0020 

0.038 0.039 0.0055 0.0050 0.00075 < 0.00075 <0.0012 <0.0012 

0.039 0.Q38 0.0060 <0.0050 0.003 0.0040 0.0020 < 0.0020 

0.0442 0.0442 0.0054 0.0050 0.0019 0.0022 0.0018 < 0.0018 

0.063 0.054 <0.0050 <0.0050 0.003 <0.0020 <0.0020 <0.0020 

<0.050 <0.050 0.0080 0.00% <0.0020 <0.0020 <0.0020 < 0.0020 

<0.0050 <0.0050 0.0065 0.0035 0.004 < 0.00075 <0.0012 <0.0012 

0.041 0.034 <0.0050 <0.0050 0.005 0.0050 <0.0020 <0.0020 

0.0398 0.0358 0.0061 0.0058 0.0036 0.0024 < 0.0018 < 0.0018 

0.120 0.120 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

0.120 0.098 0.0099 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

0.092 0.091 0.0095 0.0030 0.001 < 0.00075 <0.0012 < 0.0012 

0.119 0.124 0.0050 <0.0050 0.005 0.0050 <0.0020 <0.0020 

0.113 0.108 0.0074 0.0045 0.0025 0.0024 <0.0018 < 0.0018 

0.170 0.150 0.0084 <0.0050 0.005 0.0026 <0.0020 < 0.0020 

0.160 0.140 0.0064 <0.0050 0.007 <0.0020 <0.0020 <0.0020 

0.171 0.150 0.012 0.010 0.006 < 0.00075 < 0.0012 < 0.0012 

0.145 0.146 0.054 0.016 0.003 0.0160 <0.0020 <0.0020 

0.162 0.146 0.020 0.0090 0.0052 0.0053 < 0.0018 < 0.0018 

0.039 0.030 0.0060 <0.0050 0.005 <0.0020 <0.0020 <0.0020 

0.0390 0.0300 0.0060 < 0.0050 0.0050 <0.0020 <0.0020 < 0.0020 



Table E - 15 (continued) 

Drinking Water Quality Parameters for the Unweathered Lavery Till Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D Silvex Fluoride Nitrate+ Turbidity Radium 
Nitrite-N 

Quality ND ND 35 ND 4.4 0.26 1.50 10.00 NA 5x 10·9 

Standards µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L NTU µCi/mL 

WNW1102B (DOWN· C) 
Jun-91 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 0.23 <0.10 11 9.30±7.40E-10 

Sep-91 <0.025 <0.05 <0.40 <1.0 <3.0 <0.3 0.21 0.090 14 1.00 ±9.00E-10 

Dec-91 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 0.22 0.090 33 1.20±1.IOE-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 <0.10 0.12 48 3.20±2.20E-09 

Mean: <0.025 <0.05 <0.40 <1.0 <1.5 <0.2 0.19 0.10 27 1.58 ±1.24E-09 

WNW1103B (DOWN· C) 

Jun-91 <0.025 <0.05 <0.40 <1.0 < 10 <1.0 0.17 0.15 5.0 1.50 ±9.00E-10 

Sep-91 <0.025 <0.05 <0.40 <1.0 <3.0 <0.3 0.18 0.29 5.2 3. 80 ± 1. 60E-09 

Dec-91 <0.025 <0.05 <0.40 <l.0 <l.0 <0.1 0.18 0.41 6.9 l.30 ±l.20E-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 <0.10 0.17 2.2 1.30 ±l.20E-09 

Mean: <0.025 <0.05 <0.40 <1.0 <4.0 <0.4 0.16 0.26 4.8 1.98 ±l.22E-09 

WNW1104B (DOWN· C) 
Jun-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 0.18 0.12 0.8 <l.62E-09 

Sep-91 <0.025 <0.05 <0.40 <l.0 <1.0 <0.1 0.20 0.72 2.0 I. 20 ± I. OOE-09 

Dec-91 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 0.18 0.80 0.3 <l.l lE-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 0.15 0.66 0.3 1.70 ±l.20E-09 

Mean: <0.025 <0.05 <0.40 <1.0 <1.5 <0.2 0.18 0.58 0.9 1. 24 ± 1. 23E-09 

WNW1105A (DOWN - C) 

Jun-91 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 0.14 *0.99 0.5 I. 50 ± 1. 48E-09 

Sep-91 <0.025 <0.05 <0.40 <1.0 <4.0 <0.4 0.15 0.29 I.I <2.60E-09 

Dec-91 Dry xx.xx xx.xx xx.xx xxxx xxxx xxxx xxxx xxxx xxxx 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 <0.10 1.30 13 5.80 ±2.50E-09 

Mean: <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 0.13 0.86 4.9 3.00±2.19E-09 

WNW1105B (DOWN - C) 

Jun-91 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 0.18 *1.20 1.3 2.10 ± 1.70E-09 

Sep-91 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 0.15 1.4 3.1 1. 60 ± 1. OOE-09 

Dec-91 xxxx xx.xx Low Volume xx.xx xx.xx xxxx 0.90 xxxx xxxx 

Mar-92 xxxx xx.xx xx.xx xx.xx Dry xxxx xxxx xxxx xxxx xxxx 

Mean: <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 0.17 1.20 2.2 1.70 ± 1.53E-09 

WNWllllA (DOWN - C) 

Jun-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 0.15 2.60 2.5 1.10±8.00E-10 

Sep-91 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 0.19 <0.05 6.6 1.40 ± 1.00E-09 

Dec-91 <0.025 <0.05 <0.40 <1.0 <1.0 <0.l 0.17 <0.05 3.5 2.10 ± 1.40E-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 <0.10 <0.05 3.7 6.10 ±2. 70E-09 

Mean: <0.020 <0.05 <0.00 <1.0 <1.5 <0.2 0.15 1.38 4.1 2.68 ±l .48E-09 

* Nitrate-N only. 
ND - A standard defined by "ND" means not detectable by the analytical method. 
NA - Not applicable. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 15 (concluded) 

Drinking Water Quality Parameters for the Unweathered Lavery Till Unit 

Arsenic Cadmium Mercury Silver Barium Chromium Lead Selenium 
Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

Quality 0.025 0.010 0.002 0.050 LOO 0.050 0.025 0.0IO 

Standards mg/L rng/L mg/L rng/L rng/L mg/L rng/L mg/L 

WNW1102B (DOWN- C) 
Jun-91 <0.0050 <0.0050 <0.0025 <0.0025 <0.00020 <0.00020 <0.0050 <0.0050 0.120 0.100 <0.0050 <0.0050 0.011 0.0120 <0.0050 <0.0050 

Sep-91 0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.110 0.100 0.0063 <0.0050 0.003 <0.0020 <0.0020 <0.0020 

Dcc-91 0.0026 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.110 0.120 O.Dll <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.083 0.088 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Mean: 0.0029 < 0.0028 < 0.0036 < 0.0036 <0.00020 <0.00020 < 0.0035 < 0.0035 O.l06 0.102 0.0068 < 0.0050 0.0046 0.0045 < 0.0028 <0.0028 

WNW1103B (DOWN - C) 

Jun-91 <0.0020 <0.0020 0.0043 0.0065 <0.00020 <0.00020 <0.0030 0.0035 0.093 0.095 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

Sep-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.094 0.088 <0.0050 0.0069 <0.0020 <0.0020 <0.0020 <0.0020 

Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.078 0.076 <0.0050 <0.0050 <0.0020 0.0022 <0.0020 <0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.068 0.069 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Mean: < 0.0020 < 0.0020 0.0041 0.0046 <0.00020 <0.00020 < 0.0030 0.00312 0.0832 0.0820 < 0.0050 0.0055 <0.0020 0.0020 <0.0020 <0.0020 

WNW1104B (DOWN· C) 
Jun-91 <0.0020 <0.0020 0.0044 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.046 0.050 <0.0050 0.0054 0.004 <0.0020 <0.0020 <0.0020 

Sep-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.055 <0.050 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

Mean: <0.0020 < 0.0020 0.004] <0.0040 <0.00020 <0.00020 < 0.0030 < 0.0030 0.0502 0.0500 < 0.0050 0.0051 0.0024 < 0.0020 <0.0020 <0.0020 

WNWU0SA (DOWN - C) 
Jun-91 <0.0050 <0.0050 <0.<X)25 <0.0025 <0.00020 <0.00020 <0.0050 <0.0050 0.083 0.080 <0.0050 <0.0050 0.002 <0.0020 < 0.0050 < 0.0050 

Sep-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.082 0.120 0.0064 <0.0050 <0.0020 <0.0020 <0.0020 0.0023 

Dec-91 xxxx xxxx xxxx xxxx xxxx xxxx xxxx Dry xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.110 0.110 0.0076 <0.0050 <0.0020 <0.0020 0.0024 <0.0020 

Mean: < 0.0030 < 0.0030 < 0.0035 < 0.0035 <0.00020 <0.00020 < 0.0037 < 0.0037 0.0917 0.103 0.0063 <0.0050 0.0020 <0.0020 0.0031 0.0031 

WNW1105B (DOWN· C) 

Jun-91 <0.0050 <0.0050 <0.0025 <0.0025 <0.00020 <0.00020 <0.0050 <0.0050 0.067 0.066 <0.0050 0.0069 <0.0020 <0.0020 <0.0050 <0.0050 

Sep-91 <0.0020 <0.0020 <0.0040 <0.0050 <0.00020 <0.00020 <0.0030 <0.0030 0.064 0.064 <0.0050 NIA 0.003 <0.0020 <0.0020 <0.0020 

Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.062 0.056 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Mar-92 xxxx xxxx xxxx xxxx xxxx xxxx xxxx Dry xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx 

Mean: < 0.()030 < 0.0030 < 0.0035 < 0.0038 <0.00020 <0.00020 < 0.0037 < 0.0037 0.0643 0.0620 < 0.0050 0.0060 0.0024 <0.0020 <0.0030 < 0.0030 

WNWllllA (DOWN· C) 
Jun-91 <0.0020 <0.0020 0.0057 0.0066 <0.00020 <0.00020 0.0035 <0.0030 <0.050 <0.050 <0.0050 <0.0050 <0.0020 0.0034 <0.0020 <0.0020 

Sep-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 0.0058 <0.0050 <0.0020 <0.0020 <0.0020 < 0.0020 

Dec-91 <0.0020 <0.0020 <0.004() <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Mean: <0.0020 < 0.0020 0.0044 0.0046 <0.00020 <0.00020 0.0031 < 0.0030 <0.0500 <0.0500 0.0052 < 0.0050 < 0.0020 0.0024 <0.0020 < 0.0020 

Well WNW! 105A was re sampled in November 1992 for dissolved metals only. Results are reported with September data. 
NIA - Not available. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E -16 

Drinking Water Quality Parameters for the Lacustrine Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D Silvex 

Quality ND ND 35 ND 4.4 0.26 

Standards µg/L µg/L µg/L µg/L µg/L µg/L 

WNW0901 (UP) 
Dec-91 <0.025 <0.05 <0.40 <l.0 <1.0 <0.1 

Mar-92 <0.025 <0.05 <0.40 <1.0 <l.0 <0.1 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <5.5 <l.l 

WNW0902 (UP) 
Dec-91 <0.025 <0.05 <0.40 <1.0 <10 <1.0 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <7.8 <l.3 

WNWlOOl (UP) 
Dec-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 

Mar-92 <0.025 <0.05 <0.40 <1.0 <l.0 <0.1 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <5.8 <l.l 

WNW1008B (UP) 
Dec-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 

Jul-92 <0.050 <0.10 <0.50 <1.0 <IO <2.0 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <6.0 <1.1 

WNW0903 (DOWN - B) 
Dec-91 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <5.8 <l.l 

WNW1002 (DOWN • B) 
Dec-91 <0.025 <0.05 <0.40 <1.0 <l.0 <0.1 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <5.5 <l.l 

ND -A standard defined by "ND" means not detectable by the analytical method. 
NA - Not applicable. 
Quality Standards for Class GA groundwater are from 6 NYC RR Part 703.5. 
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Fluoride Nitrate+ Turbidity 

Nitrite-N 

1.50 10.00 NA 
mg/L mg/L NTU 

0.34 <0.050 15 

0.38 <0.050 20 

0.36 <0.010 6.0 

0.40 <0.010 2.8 

0.37 <0.030 11 

0.31 <0.050 81 

0.32 <0.050 5.5 

0.36 <0.010 5.1 

0.30 <0.010 3.8 

0.32 <0.030 24 

0.38 <0.050 7.9 

0.16 <0.050 56 

0.40 <0.010 20 

0.33 <0.010 9.8 

0.32 <0.030 23 

0.37 <0.050 60 

0.16 <0.050 55 

0.37 <0.010 43 

0.32 <0.010 37 

0.30 <0.030 49 

0.19 <0.050 >100 

0.20 <0.050 972 

0.22 0.012 75 

0.21 <0.010 1261 

0.20 0.031 NA 

0.20 <0.050 3.5 

<0.10 <0.050 17 

0.21 0.080 17 

0.23 0.033 22 

0.18 0.054 15 

Radium 

5xlo·9 

µCi/mL 

1.40±0. 80E-09 

2.50±1.20E-09 

8.00±7.00E-IO 

2.48±0. 77E-09 

l.80±0.87E-09 

<5.80E-010 

2.20±1.30E-09 

l. 90± 1.7 OE-09 

<6.59E-OIO 

<l.06E-009 

<7.30E-010 

3.50±1.40E-09 

<2.00E-009 

l.39±0.83E-09 

1.74±1.24E-09 

9.00±8.40E-l 0 

<8.60E-010 

8.00±7.00E-10 

l .37±0.69E-09 

9.53±7.73E-IO 

l.10±0.70E-09 

3.90±1.60E-09 

<7.00E-010 

l.98±0.75E-09 

1. 92±0. 94E-09 

1.40±0. 80E-09 

2.00±l.20E-09 

<5.00E-010 

1.30±0.69E-09 

1.20±0.80E-09 



Table E - 16 (continued) 

Drinking Water Quality Parameters for the Lacustrine Unit 

Arsenic Cadmium Mercury Silver Barium Chromium Lead Selenium 
Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

Quality 0,025 0.010 0.002 0.050 1.00 0.050 0.025 0.010 

Standards mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

WNW0901 (UP) 
Dec-91 0.0044 0.0038 <0.004-0 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.590 0.54-0 <0.0050 <0.0050 0.003 <0.0020 < 0.0020 < 0.0020 

Mar-92 0.01 l 0.0042 <0.004-0 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.570 0.530 0.014 <0.0050 0.011 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0052 0.0042 0.00008 <0.00005 <0.0002 <0.0002 <0.00008 <0.00008 0.630 0.642 0.0048 <0.0025 0.004 < 0.00075 < 0.0012 < 0.0012 

Dec-92 0.0050 0.0060 <0.0030 <0.0030 <0.0002 <0.0002 <0.0005 < 0.0005 0.616 0.641 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: 0.0064 0.0046 0.0028 < 0.0028 <0.0002 <0.0002 < 0.0016 < 0.0016 0.602 0.59 0.0072 <0.0044 0.0051 <0.0017 < 0.0018 < 0.0018 

WNW0902 (UP) 
Dec-91 <0.0020 <0.0020 <0.004-0 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.620 0.590 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mar-92 <0.0020 0.0038 <0.004-0 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.660 0.650 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.0002 <0.0002 <0.0025 <0.0025 0.662 0.658 <0.0025 <0.0025 < 0.00075 0.0015 <0.0012 <0.0012 

Dec-92 <0.0020 0.0020 <0.0030 <0.0030 <0.0002 <0.0002 < 0.0005 < 0.0005 0.722 0.728 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: < 0.0018 0.0022 < 0.0030 < 0.0030 <0.0002 <0.0002 < 0.0022 <0.0022 0.666 0.66 < 0.0044 < 0.0044 < 0.0017 0.0019 <0.0018 <0.0018 

WNW1001 (UP) 
Dec-91 <0.0020 <0.0020 <0.004-0 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.380 0.370 <0.0050 <0.0050 0.005 <0.0020 < 0.0020 < 0.0020 

Mar-92 0.010 <0.0020 <0.004-0 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.545 0.520 0.130 <0.0050 0.037 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0020 <0.0012 0.0020 0.0018 <0.0002 <0.0002 <0.00008 <0.00008 0.429 0.459 0.004-0 <0.0025 0.002 < 0.00075 < 0.0012 < 0.0012 

Dec-92 0.0020 <0.0020 <0.0030 <0.0030 <0.0002 <0.0002 < 0.0005 < 0.0005 0.481 0.473 0.010 <0.0050 0.006 <0.0020 < 0.0020 < 0.0020 

Mean: 0.0041 < 0.0018 0.0032 0.0032 <0.0002 <0.0002 < 0.0016 < 0.0016 0.459 0.46 0.037 <0.0044 0.013 < 0.0017 < 0.0018 < 0.0018 

WNW1008B (UP) 
Dec-91 <0.0020 <0.0020 <0.004-0 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.570 0.590 <0.0050 <0.0050 0.003 <0.0020 < 0.0020 < 0.0020 

Mar-92 <0.0020 <0.0020 <0.004-0 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.500 0.500 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 <0.0012 <0.0012 0.0015 <0.0012 <0.0002 <0.0002 <0.00008 <0.00008 0.513 0.466 0.0030 <0.0025 0.00075 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.0002 <0.0002 < 0.0005 < 0.0005 0.616 0.658 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: < 0.0018 < 0.0018 0.0031 < 0.0030 <0.0002 <0.0002 < 0.0016 < 0.0016 0.550 0.55 0.0045 <0.0044 0.0020 < 0.0017 < 0.0018 < 0.0018 

WNW0903 (DOWN - B) 
Dec-91 0.0070 <0.0020 <0.004-0 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.170 0.081 0.025 <0.0050 0.012 <0.0020 < 0.0020 < 0.0020 

Mar-92 0.012 0.0041 <0.004-0 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.14-0 0.062 0.024 <0.0050 0.Dl5 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0068 0.0022 0.0001 <0.00005 <0.0002 <0.0002 <0.00008 <0.00008 0.112 0.085 0.015 0.0025 0.01 < 0.00075 < 0.0012 < 0.0012 

Dec-92 0.030 <0.0020 <0.0030 <0.0030 <0.0002 <0.0002 < 0.0005 < 0.0005 0.264 0.074 0.065 <0.0050 0.033 <0.0020 < 0.0020 < 0.0020 

Mean: 0.014 0.0026 0.0028 < 0.0028 <0.0002 <0.0002 < 0.0016 < 0.0016 0.172 0.076 0.032 0.0044 0.017 < 0.0017 <0.0018 <0.0018 

WNW1002 (DOWN· B) 
Dcc-91 <0.0020 <0.0020 <0.004-0 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.051 0.050 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mar-92 <0.0020 <0.0020 <0.004-0 <0.0040 <0.0002 <0.0002 <0.0030 <0.0030 0.053 0.051 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.0002 <0.0002 <0.0025 <0.0025 0.061 0.056 0.0030 0.0030 <0.00075 <0.00075 <0.0012 <0.0012 

Dec-92 <0.0020 <0.0020 <(l.0030 <0.0030 <0.0002 <0.0002 < 0.0005 < 0.0005 0.070 0.066 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: < 0.0018 < 0.0018 < 0.0030 < 0.0030 <0.0002 <0.0002 < 0.0022 < 0.0022 0.0586 0.056 0.0045 0.0045 <0.0017 < 0.0017 < 0.0018 < 0.0018 

Quality Standard~ for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 16 ( continued) 

Drinking Water Quality Parameters for the Lacustrine Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D Silvex Fluoride Nitrate+ Turbidity Radium 
Nitrite-N 

Quality ND ND 35 ND 4.4 0.26 1.50 10.00 NA 5xlo·9 

Standards µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L NTU µCi/mL 

WNW1003 (DOWN • B) 
Dec-91 <0.025 <0.05 <0.40 <l.0 <1.0 <0.1 0.38 <0.050 28 8.85±8.60E-l0 

Mar-92 <0.025 <0.05 <0.40 <l.0 <1.0 <0.l 0.16 <0.050 264 2.50±1.30E-09 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.26 <0.010 27 <2.00E-009 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.28 <0.010 152 2.50±0.95E-09 

Mean: <0.038 <0.08 <0.45 <l.0 <5.5 <l.l 0.26 <0.030 118 l.92±l.28E-09 

WNW1004 (DOWN • B) 
Dec-91 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 0.28 <0.050 1.3 <8.lOE-010 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 0.14 <0.050 4.6 l.90±1.lOE-09 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.27 <0.010 5.5 <l.80E-009 

Dec-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 0.28 <0.010 8.5 l .47±0.84E-09 

Mean: <0.038 <0.08 <0.45 <1.0 <5.8 <l.l 0.24 <0.030 5.0 1.16± l.l 4E-09 

WNW1101C (DOWN· B) 
Jun-91 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 0.26 <0. 10* >100 <l.69E-009 

Sep-91 <0.025 <0.05 <0.40 <l.0 <1.0 <0.1 0.23 <0.050 48 1.20±1.00E-09 

Dec-91 <0.025 <0.05 <0.40 <l.0 <1.0 <0.1 0.24 <0.050 72 2. 80± l.SOE-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 <0.10 <0.050 JI 3.20±2.20E-09 

Mean: <0.025 <0.05 <0.40 <1.0 <1.0 <0.J 0.21 <0.063 NA 2.15±1.60E-09 

WNW1103C (DOWN - C) 

Mar-92 xxxx xxxx xxxx Low Volume xxxx xxxx xxxx 7.9 xxxx 

WNW1104C(DOWN • C) 

Mar-92 xxxx xxxx xxxx Low Volume xxxx xxxx xxxx 0.60 xxxx 

WNW8610 (DOWN - C) 

Nov-91 <0.025 <0.05 <0.40 <1.0 <5.0 <0.5 0.10 <0.05 88 2.40±1.SOE-09 

Mar-92 <0.025 <0.05 <0.40 <LO <1.0 <0.1 0.12 <0.050 3.2 l. 50± 1. lOE-09 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.18 0.020 65 <2.00E-009 

Dec-92 <0.050 <0.10 <0.50 <l.0 < JO <2.0 0.14 <0.010 141 1.69±1.55E-09 

Mean: <0.038 <0.08 <0.45 <1.0 <6.5 <1.2 0.14 0.032 74 1.90±l.54E-09 

WNW8611 (DOWN - C) 
Nov-91 <0.025 <0.05 <0.40 <1.0 <5.0 <0.5 0.14 0.20 3.2 3.10±1.60E-09 

Mar-92 <0.025 <0.05 <0.40 <1.0 <l.0 <0.l 0.12 0.17 69 2. 20± l .30E-09 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.29 0.10 27 7.00±6.00E-10 

Dcc-92 <0.050 <0.10 <0.50 <1.0 < JO <2.0 0.16 0.060 258 l.40±0. lOE-09 

Mean: <0.038 <0.08 <0.45 <l.0 <6.5 <1.2 0.18 0.13 89 l. 85±0. 90E-09 

ND - A standard defined by "ND" means not detectable by the analytical method. 
* - Nitrate-N only. 
NA - Not applicable. 
WNW! l03C - Dry for all other sampling episodes. 
WNW/ 104C - Dry for all other sampling episodes. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 

E- 74 



Table E - 16 (concluded) 

Drinking Water Quality Parameters for the Lacustrine Unit 

Arsenic Cadmium Mercury Silver Barium Chromium Lead Selenium 
Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

Quality 0.025 0.010 0.002 0.050 1.00 0.050 0.025 0.010 

Standards mglL mglL mg/L mglL mg/L mglL mglL mg/L 

WNW1003 (DOWN - B) 
Dec-91 0.0030 0.0031 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.170 0.180 0.012 <0.0050 0.003 <0.0020 <0.0020 < 0.0020 

Mar-92 0.0066 0.0047 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.250 0.190 0.017 <0.0050 0.004 <0.0020 <0.0020 < 0.0020 

Jul-92 0.0045 0.0045 <0.0012 NIA <0.00020 <0.00020 <0.0025 NIA 0.209 NIA 0.0055 <0.0025 0.004 < 0.00075 < 0.0012 < 0.0012 

Sep-92 NIA NIA <0.0038 <0.0025 NIA NIA < 0.0006 < 0.0002 0.250 0.199 NIA NIA NIA NIA < 0.0031 < 0.0012 

Dec-92 0.0030 0.0030 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.240 0.235 0.0050 <0.0050 0.002 <0.0020 <0.0020 < 0.0020 

Mean: 0.0043 0.0038 < 0.0032 < 0.0034 <0.00020 <0.00020 < 0.0019 < 0.0017 0.224 0.20 0.0099 < 0.0044 0.0035 <0.0017 < 0.0021 < 0.0017 

WNW1004 (DOWN - B) 
Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.160 0.160 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Mar-92 0.0030 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.190 0.160 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Jul-92 <0.0012 0.0022 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.147 0.144 <0.0025 <0.0025 < 0.00075 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.138 0.138 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 < 0.0020 

Mean: 0.0020 0.0020 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0022 < 0.0022 0.159 0.15 < 0.0044 <0.0044 <0.0017 0.0017 < 0.0018 < 0.0018 

WNW1101C (DOWN· B) 
Jun-91 <0.0050 <0.0050 0.0032 <0.0025 <0.00020 <0.00020 <0.0050 <0.0050 0.140 0.130 0.018 <0.0050 0.004 0.0032 < 0.0050 <0.0050 

Sep-91 <0.0020 <0.0020 <0.0040 <0.0040 <0. 00020 <0. 00020 <0. 0030 <0.0030 0.100 0.099 0.024 <0.0050 0.004 <0.0020 <0.0020 < 0.0020 

Dec-91 0.0050 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.100 0.084 0.067 <0.0050 0.005 <0.0020 <0.0020 < 0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.090 0.080 0.016 <0.0050 0.002 <0.0020 <0.0020 <0.010 

Mean: 0.0035 < 0.0028 0.0038 < 0.0036 <0.00020 <0.00020 < 0.0035 <0.0035 0.108 0.098 0.031 <0.0050 0.0038 0.0023 < 0.0028 < 0.0048 

WNW1103C (DOWN - C) 
Mar-92 xxxx xxxx xxxx xxxx xxxx xxxx xxxx Low Volume xxxx xxxx xxxx xxxx xxxx xxxx xxxx 

WNW1104C (DOWN· C) 
Mar-92 xxxx xxxx xxxx xxxx xxxx xxxx xxxx Low Volume xxxx xxxx xxxx xxxx xxxx xxxx xxxx 

WNW8610 (DOWN· C) 
Nov-91 0.0076 0.0035 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.100 0.053 0.020 <0.0050 0.019 <0.0020 <0.0020 < 0.0020 

Mar-92 0.0050 0.0042 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.057 <0.050 <0.0050 <0.0050 0.005 <0.0020 <0.0020 <0.0020 

Jul-92 0.0065 0.0030 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.083 0.054 0.013 <0.0025 0.008 < 0.00075 < 0.0012 <0.0012 

Dec-92 0.011 0.0050 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.087 0.056 0.012 <0.0050 0.009 <0.0020 <0.0020 < 0.0020 

Mean: 0.0075 0.0039 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0022 < 0.0022 0.0817 0.053 0.012 <0.0044 0.010 < 0.0017 < 0.0018 < 0.0018 

WNW8611 (DOWN - C) 
Nov-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 0.021 <0.0050 0.006 <0.0020 <0.0020 <0.0020 

Mar-92 0.0022 <0.0020 <0.0040 <0.0l'.)40 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 0.026 <0.0050 0.006 <0.0020 <0.0020 <0.0020 

Jul-92 0.0030 <0.0l'.)12 0.0037 <0.0012 <0.00020 <0.00020 0.0010 <0.00008 0.050 0.036 0.015 0.0052 0.007 < 0.00075 < 0.0012 <0.0012 

Dec-92 0.0040 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.044 0.029 0.032 <0.0050 0.014 <0.0020 <0.0020 < 0.0020 

Mean: 0.0028 < 0.0018 0.0037 < 0.0030 <0.00020 <0.00020 0.0019 < 0.0016 0.0485 0.041 0.024 0.0050 0.0082 <0.0017 <0.0018 < 0.0018 

NIA - Not available. 
WNW1003 was re sampled in September 1992 to provide an additional sample for metals not completed in July. 
WNW] 103C - Dry for all other sampling episodes. 
WNW] J 04C - Dry for all other sampling episodes. 
Quality Standard~ for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E-17 

Drinking Water Quality Parameters for the Weathered Lavery Till Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D Silvex 

Quality ND ND 35 ND 4.4 0.26 

Standards µg/L µg/L µg/L µg/L µg/L µg/L 

WNW0908 (UP) 
Nov-91 xxxx xxxx xxxx xxxx Dry xxxx 

Mar-92 xxxx xxxx xxxx xxxx Dry xxxx 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Dec-92 xxxx xxxx xxxx Low Volume xxxx 

Mean: <0.050 <0.10 <0.50 <l.0 <10 <2.0 

WNWIO0S (UP) 
Dec-91 <0.025 <0.05 <0.40 <l.0 <10 <1.0 

Mar-92 <0.025 <0.05 <0.40 <l.0 <1.0 <0.1 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <7.8 <1.3 

WNWIO0SC (UP) 
Dec-91 <0.025 <0.05 <0.40 <l.0 <l.0 <0.1 

Mar-92 <0.025 <0.05 <0.40 <l.0 <l.0 <0.1 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <5.5 <1.1 

WNW0906 (DOWN - B) 
Nov-91 xxxx xxxx xxxx xxxx Dry xxxx 

Mar-92 <0.025 <0.05 <0.40 <1.0 <l.0 <0.1 

Jul-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 

Mean: <0.042 <0.08 <0.47 <1.0 <7.0 <1.4 

WNW0907 (DOWN - B) 
Dec-91 xxxx xxxx xxxx xxxx Dry xxxx 

Mar-92 <0.025 <0.05 <0.40 <1.0 <l.0 <0.1 

Jul-92 <0.050 <0.10 <0.50 <l.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Mean: <0.042 <0.08 <0.47 <l.0 <7.0 <1.4 

WNW1006 (DOWN - B) 
Dec-91 <0.025 <0.05 <0.40 <l.0 <l.0 <0.1 

Mar-92 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 

Mean: <0.038 <0.08 <0.45 <1.0 <5.5 <1.1 

ND -A standard defined by "ND" means not detectable by the analytical method. 
NA - Not applicable. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Fluoride Nitrate+ Turbidity Radiwn 
Nitrite-N 

1.50 10.00 NA -9 
5xl0 

mg/L mg/L NTU µCi/mL 

xxxx xxxx xxxx xxxx 

xxxx xxxx XXX xxxx 

0.18 0.029 2.6 <6.00E-010 

xxxx xxxx 1.7 xxxx 

0.18 0.029 2.2 <6.00E-010 

0.16 <0.050 44 6.40±2.20E-09 

<0.10 <0.050 65 2.30±1.20E-09 

0.15 <0.010 24 <6.00E-010 

0.14 0.012 60 3.20±0.93E-09 

0.14 0.031 48 3.08±1.23E-09 

0.12 <0.050 5.2 9.20±7.30E-10 

<0.10 <0.050 1.6 1.20±1.00E-09 

0.13 <0.010 9.0 <l.80E-009 

<0.10 <0.010 1.1 l.37±0.68E-09 

0.11 <0.030 4.2 <l.05E-009 

xxxx xxxx xxxx xxxx 

0.14 0.15 17 1.50±1.00E-09 

0.22 0.82 14 <6.00E-010 

0.17 0.26 2.9 <1.23E-009 

0.18 0.41 11 <9.43E-010 

xxxx xxxx xxxx xxxx 

0.15 <0.050 1.5 1.20±0. 90E-09 

0.16 <0.010 3.3 <6.00E-010 

0.18 <0.010 0.36 <7.20E-010 

0.16 <0.024 1.7 <7.40E-010 

0.15 <0.050 0.50 1.10±0.90E-09 

<0.10 <0.050 2.4 1. 20± 1.1 0E-09 

0.14 <0.010 4.4 <l.80E-009 

0.14 0.020 1.2 1.34±0. 99E-09 

0.13 0.033 2.1 <l.20E-009 



Table E - 17 (continued) 

Drinking Water Quality Parameters for the Weathered Lavery Till Unit 

Arsenic Cadmium Mercury Silver Barium Chromium Lead Selenium 

Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

Quality 0.025 0.010 0.002 0.050 1.00 0.050 0.025 0.010 

Standards mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

WNW0908 (UP) 
Nov-91 xxxx xxxx xxxx xxxx xxxx xxxx xxxx Dry xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx 

Mar-92 xxxx xxxx xxxx xxxx xxxx xxxx xxxx Dry xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.0002 <0.00020 <0.0025 <0.0025 0.024 0.022 0.018 0.012 < 0.00075 < 0.00075 < 0.0012 <0.0012 

Dec-92 0.0040 0.0030 0.0070 <0.0040 <0.0004 <0.00040 < 0.0005 < 0.0005 0.018 0.012 0.013 0.014 <0.0020 0.0480 0.0030 <0.0020 

Mean: 0.0026 0.0021 0.0041 < 0.0026 <0.0003 <0.00030 < 0.0015 < 0.0015 0.0209 0.0169 0.016 0.013 < 0.0014 0.024 0.0021 < 0.0016 

WNWlO0S (UP) 
Dec-91 0.0031 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.130 0.110 <0.0050 <0.0050 0.004 <0.0020 < 0.0020 <0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.100 0.110 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

Jul-92 <0.0012 <0.0012 0.0001 <0.00005 <0.00020 <0.00020 <0.00008 <0.00008 0.104 0.101 <0.0025 <0.0025 0.002 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.124 0.119 <0.0050 <0.0050 <0.0020 0.0020 < 0.0020 <0.0020 

Mean: 0.0021 < 0.0018 0.0028 < 0.0028 <0.00020 <0.00020 < 0.0016 < 0.0016 0.114 0.110 < 0.0044 < 0.0044 0.0024 0.0017 < 0.0018 < 0.0018 

WNW1008C (UP) 
Dec-91 0.0053 0.0052 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.210 0.220 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

Mar-92 0.0049 0.0045 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.190 0.230 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Jul-92 0.0072 0.0072 0.0023 0.0015 <0.00020 <0.00020 <0.00008 <0.00008 0.216 0.226 <0.0025 0.0028 <0.00075 <0.00075 < 0.0012 <0.0012 

Dec-92 0.0070 0.0070 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.197 0.206 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

Mean: 0.0061 0.0060 0.0033 0.0031 <0.00020 <0.00020 < 0.0016 < 0.0016 0.203 0.220 < 0.0044 0.0044 < 0.0017 <0.0017 < 0.0018 <0.0018 

WNW0906 (DOWN - B) 
Nov-91 xxxx xxxx xxxx xxxx xxxx xxxx xxxx Dry xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx 

Mar-92 <0.0020 0.0043 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.073 <0.050 0.0090 <0.0050 0.002 <0.0020 0.0052 0.0053 

Jul-92 <0.0012 <0.0012 0.0001 0.00005 <0.00020 <0.00020 <0.00008 <0.00008 0.063 0.059 0.0045 0.0028 0.002 <0.00075 0.0020 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.064 0.064 <0.0050 <0.0050 0.002 0.0020 0.0060 0.0050 

Mean: < 0.0017 0.0025 0.0024 0.0024 <0.00020 <0.00020 < 0.0012 < 0.0012 0.0668 0.0576 0.0062 0.0043 0.0020 0.0016 0.0044 0.0038 

WNW0907 (DOWN - B) 
Dec-91 xxxx xxxx xxxx xxxx xxxx xxxx xxxx Dry xxxx xxxx xxxx xxxx xxxx xxxx xxxx xxxx 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 <0.0050 <0.0050 <0.0020 0.0064 < 0.0020 <0.0020 

Jul-92 <0.0012 <0.0012 0.00008 0.00005 <0.00020 <0.00020 <0.00008 <0.00008 0.048 0.050 <0.0025 <0.0025 <0.00075 < 0.00075 < 0.0012 < 0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.042 0.041 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

Mean: <0.0017 < 0.0017 0.0024 0.0024 <0.00020 <0.00020 <0.0012 <0.0012 0.0468 0.0471 < 0.0042 < 0.0042 <0.0016 0.0030 <0.0017 < 0.0017 

WNW1006 (DOWN - B) 
Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 <0.0050 <0.0050 <0.0020 <0.0020 <0.0020 <0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

Jul-92 0.0032 0.0032 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.027 0.013 0.023 0.0095 < 0.00075 < 0.00075 < 0.0012 <0.0012 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.015 0.014 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

Mean: 0.0023 0.0023 < 0.0030 < 0.0030 <0.00020 <0.00020 < 0.0022 <0.0022 0.0355 0.0317 0.0094 0.0061 < 0.0017 <0.0017 < 0.0018 < 0.0018 

Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Table E - 17 (continued) 

Drinking Water Quality Parameters for the Weathered Lavery Till Unit 

Lindane Endrin Methoxychlor Toxaphene 2,4-D Silvex Fluoride 

Quality ND ND 35 ND 4.4 0.26 1.50 

Standards µg/L µg/L µg/L µg/L µg/L µg/L mg/L 

WNW1007 (DOWN - B) 
Dec-91 xxxx Low Volume xxxx <3.0 <0.3 0.24 

Mar-92 xxxx xxxx xxxx xxxx xxxx Dry xxxx 

Jul-92 <0.056 <0.11 <0.56 <I.I <10 <2.0 0.18 

Dec-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.18 

Mean: <0.053 <0.11 <0.53 <I.I <7.7 <1.4 0.20 

WNW1101A (DOWN - B) 
Jun-91 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 0.14 

Sep-91 <0.025 <0.05 <0.40 <1.0 <3.0 <0.3 0.15 

Dec-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 0.17 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 <0.10 

Mean: <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 0.14 

WNW1106A (DOWN - B) 
Jun-91 <0.025 <0.05 <0.40 <1.0 <3.0 <0.3 0.17 

Sep-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 0.17 

Dec-91 <0.025 <0.05 <0.40 <1.0 <1.0 <0.1 0.17 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 0.16 

Mean: <0.025 <0.05 <0.40 <l.0 <2.0 <0.2 0.17 

WNW1108A (DOWN - B) 
Jun-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 0.16 

Sep-91 xxxx Low Volume xxxx <1.0 <0.1 xxxx 

Dec-91 xxxx xxxx xxxx xxxx xxxx Dry xxxx 

Mar-92 xxxx xxxx xxxx xxxx xxxx Dry xxxx 

Dec-92 xxxx xxxx xxxx xxxx Low Volume xxxx 

Mean: <0.025 <0.05 <0.40 <l.0 <1.5 <0.2 0.16 

WNW1109A (DOWN - B) 
Jun-91 <0.025 <0.05 <0.40 <1.0 <l.0 <0.1 0.13 

Sep-91 <0.025 <0.05 <0.40 <1.0 <4.0 <0.4 0.14 

Dec-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 0.13 

Mar-92 <0.025 <0.05 <0.40 <1.0 <l.0 <0.1 0.11 

Mean: <0.025 <0.05 <0.40 <l.0 <2.0 <0.2 0.13 

WNW0909 (DOWN - C) 
Jun-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.22 

Jul-92 <0.050 <0.10 <0.50 <1.0 <10 <2.0 0.12 

Dec-92 <0.050 <0.10 <0.50 <1.0 <IO <2.0 0.16 

Mean: <0.050 <0.10 <0.50 <l.0 <10 <2.0 0.17 

* - Nitrate-N only 
ND -A standard defined by "ND" means not detectable by the analytical method .. 
NA - Not applicable. 
Well WNW0909 was incorporated into the groundwater program in mid-1992. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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Nitrate+ Turbidity Radium 
Nitrite-N 

10.00 NA Sxl0-9 

mg/L NTU µCi/mL 

xxxx > 100 <1.90E-009 

xxxx xxxx xxxx 

0.092 3.8 <2.00E-009 

0.14 1.2 <4.09E-010 

0.12 NA <l.44E-009 

<0.10* 1.3 <6.71E-OIO 

<0.050 0.42 7.40±3.60E-09 

O.D75 50 <l.70E-009 

0.061 1.6 <1.09E-009 

0.072 13 2.46±1.77E-09 

0.13 29 <7.22E-010 

<0.050 35 l.50±1.IOE-09 

<0.050 27 2.30±1.50E-09 

0.054 1.8 <9.60E-010 

0.071 23 1.26±1.07E-09 

<0.10* 41 2.60±1.90E-09 

xxxx 97 xxxx 

xxxx xxxx xxxx 

xxxx xxxx xxxx 

xxxx xxxx xxxx 

<0.010 69 2.60±l.90E-09 

0.35* 32 1.80±1.00E-09 

0.17 l.8 2.40±1.20E-09 

0.088 8.0 2.20±1.50E-09 

0.072 18 <8.20E-OIO 

0.17 15 1.63±1.13E-09 

<0.010 92 4.60±l.70E-09 

<0.010 4.8 <6.00E-10 

<0.010 15 2.98±9.50E-10 

<0.010 37 2.63±1.0SE-09 



Table E - 17 (continued) 

Drinking Water Quality Parameters for the Weathered Lavery Till Unit 

Arsenic Cadmium Mercury Silver Barium 
Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

Quality 0.025 0.010 0.002 0.050 1.00 

Standards mglL mg/L mglL mg/I. mglL 

WNW1007 (DOWN· B) 
Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 

Mar-92 xxxx xxxx xxxx xxxx xxxx xxxx xxxx Dry xxxx xxxx 

Jul-92 <0.0012 <0.0012 <0.0012 <0.0012 <0.00020 <0.00020 <0.0025 <0.0025 0.050 0.046 

Dec-92 <0.0020 <0.0020 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 0.037 0.034 

Mean: < 0.0017 < 0.0017 < 0.0027 < 0.0027 <0.00020 <0.00020 < 0.0020 < 0.0020 0.0458 0.0433 

WNWll0lA (DOWN· B) 
Jun-91 <0.0050 <0.0050 <0.0025 <0.0025 <0.00020 <0.00020 <0.0050 <0.0050 0.050 0.052 

Sep-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.064 <0.050 

Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.051 <0.050 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.064 0.060 

Mean: < 0.0028 < 0.0028 < 0.0036 < 0.0036 <0.00020 <0.00020 < 0.0035 <0.0035 0.0572 0.0530 

WNW1106A (DOWN· B) 
Jun-91 <0.0020 <0.0020 <0.0040 0.0067 <0.00020 <0.00020 <0.0030 <0.0030 0.053 0056 

Sep-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.059 0.065 

Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.058 0.061 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.054 0.053 

Mean: < 0.0020 <0.0020 <0.0040 0.0047 <0.00020 <0.00020 < 0.0030 < 0.0030 0.0560 0.0588 

WNW1108A (DOWN· B) 
Jun-91 <0.0050 <0.0050 <0.0025 <0.0025 <0.00020 <0.00020 <0.0050 <0.0050 0.029 0.015 

Sep-91 xxxx xxxx xxxx xxxx xxxx xxxx xxxx Low Volume xxxx 

Dec-91 xxxx xxxx xxxx xxxx xxxx xxxx xxxx Dry 

Mar-92 xxxx xxxx xxxx xxxx xxxx xxxx xxxx Dry 

Dec-92 <0.0020 NIA 0.0080 NIA <0.00040 NIA < 0.0005 NIA 

Mean: < 0.0035 < 0.0050 0.0052 < 0.0025 <0.00030 <0.00020 < 0.0028 < 0.0050 

WNW1109A (DOWN· B) 
Jun-91 <0.0050 <0.0050 <0.0025 <0.0025 <0. 00020 <0.00020 <0.0050 <0.0050 

Sep-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 

Dec-91 <0.()020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <().00020 <0.0030 <0.0030 

Mean: < 0.0028 < 0.0028 < 0.0036 < 0.0036 <0.00020 <0.00020 <0.0035 < 0.0035 

WNW0909 (DOWN· C) 
Jun-92 0.020 0.018 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 

Jul-92 0.0050 0.0040 0.0026 0.0027 <0.00020 <0.00020 <0.00008 <0.00008 

Dec-92 0.0040 0.0040 <0.0030 <0.0030 <0.00020 <0.00020 < 0.0005 < 0.0005 

Mean: 0.0097 0.0087 0.0032 0.0032 <0.00020 <0.00020 < 0.0012 < 0.0012 

NIA - Not available. 
Well WNW0909 was incorporated into the groundwater program in mid-1992. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 
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xxxx xxxx 

xxxx xxxx 

0.020 NIA 

0.0245 0.0150 

0.054 0.052 

0.052 0.063 

0.042 0.041 

<0.050 <0.050 

0.0495 0.0515 

0.087 0.073 

0.137 0.132 

0.101 0.102 

0.108 0.102 

Chromium Lead Selenium 
Total Diss. Total Diss. Total Diss. 

0.050 0.025 0.010 

mg/L mglL mglL 

0.0078 <0.0050 0.006 <0.0020 <0.0020 < 0.0020 

xxxx xxxx xxxx xxxx xxxx xxxx 

0.014 0.0090 0.003 < 0.00075 < 0.0012 < 0.0012 

0.0080 <0.0050 0.005 <0.0020 < 0.0020 < 0.0020 

0.010 0.0063 0.0045 < 0.0016 < 0.0017 < 0.0017 

<0.0050 <0.0050 0.003 0.0120 < 0.0050 < 0.0050 

0.0060 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

0.0052 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

0.0089 0.010 <0.0020 <0.0020 < 0.0020 0.0023 

0.0063 0.0062 0.0023 0.0045 < 0.0028 0.0028 

<0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

<0.0050 0.0056 <0.0020 <0.0020 < 0.0020 <0.0020 

<0.0050 <0.0050 <0.0020 <0.0020 <0.010 <0.010 

<0.0050 <0.0050 <0.0020 0.0035 < 0.0020 <0.0020 

<0.0050 0.0052 <0.0020 0.0024 <0.0040 < 0.0040 

<0.0050 <0.0050 0.005 0.0046 < 0.0050 < 0.0050 

xxxx xxxx xxxx xxxx xxxx xxxx 

xxxx xxxx xxxx xxxx xxxx xxxx 

xxxx xxxx xxxx xxxx xxxx xxxx 

0.0070 NIA <0.0020 NIA 0.0020 NIA 

0.0060 < 0.0050 0.0036 0.0046 0.0035 <0.0050 

<0.0050 <0.0050 0.004 0.0068 < 0.0050 < 0.0050 

<0.0050 <0.0050 0.003 <0.0020 < 0.0020 < 0.0020 

0.0059 <0.0050 <0.0020 <0.0020 <0.0020 < 0.0020 

<0.0050 <0.0050 <0.0020 <0.0020 0.0020 < 0.0020 

0.0052 < 0.0050 0.0026 0.0032 0.0028 < 0.0028 

0.0070 <0.0050 0.003 <0.0020 0.0060 <0.0020 

0.0075 0.0065 0.004 0.0010 < 0.0012 < 0.0012 

<0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 <0.0020 

0.0065 0.0055 0.0028 0.0017 0.0031 < 0.0017 



Table E - 17 (continued) 

Drinking Water Quality Parameters for the Weathered Lavery Till Unit 

Lindane Endrin Methoxychlor Toxaphcne 2,4-D Silvex Fluoride 

Quality ND ND 35 ND 4.4 0.26 

Standards µg/L µg/L µg/L jlg/L µg/L µg/L 

WNW1102A (DOWN - C) 
Jun-91 <0.025 <0.05 <0.40 <1.0 <3.0 <0.3 

Sep-91 <0.025 <0.05 <0.40 <l.0 <10 <l.0 

Dec-91 <0.025 <0.05 <0.40 <l.0 <2.0 <0.2 

Mar-92 <0.025 <0.05 <0.40 <1.0 <l.0 <0.1 

Mean: <0.025 <0.05 <0.40 <l.0 <4.0 <0.4 

WNW1103A (DOWN - C) 
Jun-91 <0.025 <0.05 <0.40 <1.0 <l.0 <0.1 

Sep-91 <0.025 <0.05 <0.40 <l.0 <3.0 <0.3 

Jan-92 <0.025 <0.05 <0.40 <1.0 <0.1 <0.1 

Mar-92 <0.025 <0.05 <0.40 <1.0 <l.0 <0.1 

Mean: <0.025 <0.05 <0.40 <1.0 <1.3 <0.2 

WNW1104A (DOWN - C) 

Jun-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 

Sep-91 <0.025 <0.05 <0.40 <l.0 <3.0 <0.3 

Dec-91 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 

Mar-92 <0.025 <0.05 <0.40 <1.0 <l.0 <0.1 

Mean: <0.025 <0.05 <0.40 <1.0 <4.0 <0.4 

WNW1107A (DOWN - C) 
Jun-91 <0.025 <0.05 <0.40 <1.0 <1.5 <0.2 

Sep-91 <0.025 <0.05 <0.40 <l.0 <3.0 <0.3 

Dec-91 <0.025 <0.05 <0.40 <l.0 <1.0 <0.1 

Mar-92 <0.025 <0.05 <0.40 <1.0 <2.0 <0.2 

Mean: <0.025 <0.05 <0.40 <l.0 <l.9 <0.2 

WNWlllOA (DOWN· C) 

Jun-91 <0.025 <0.05 <0.40 <1.0 <I <0.1 

Sep-91 <0.025 <0.05 <0.40 <l.0 <4 <0.4 

Dec-91 xxxx xxxx xxxx xx.xx xxxx Dry 

Mar-92 xxxx xxxx xxxx xxxx xxxx Dry 

Mean: <0.025 <0.05 <0.40 <1.0 <2.5 <0.3 

* - Nitrate-N only. 
ND - A standard defined by "ND" means not detectable by the analytical method. 
NA Not applicable. 
Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 

E-80 

1.50 

mg/L 

0.16 

0.18 

0.17 

<0.10 

0.15 

0.21 

0.21 

0.23 

<0.10 

0.19 

0.20 

0.20 

0.23 

<0.10 

0.18 

0.10 

0.12 

0.13 

<0.10 

0.11 

0.17 

0.16 

xxxx 

xxxx 

0.16 

Nitrate+ Turbidity Radium 
Nitrite-N 

I0.00 NA 5x10·9 

mg/L NTU µCi/mL 

0.20 0.25 l.40±0.90E-09 

0.14 3.3 2. 50± l.70E-09 

<0.050 1.3 2.30±2.20E-09 

<0.050 1.1 <l.03E-009 

0.11 1.5 l.74±1.46E-09 

0.50 13 3.40±2.20E-09 

<0.050 35 4.00±J.60E-09 

<0.050 >100 8.80±4.00E-09 

<0.050 16 2.90±l.40E-09 

0.16 NA 4. 78±2.30E-09 

0.81 9.9 l .20±0.80E-09 

0.28 12 2.30±1.25E-09 

0.14 5.5 6.30±2.40E-10 

0.20 10 1.90±!.40E-09 

0.36 9.4 l.51±0.92E-09 

<0.10* 1.2 3.35±1.25E-09 

0.062 2.7 3.00±l .30E-09 

<0.050 2.2 2.40±l.50E-09 

<0.050 I. l I. 60± l.20E-09 

0.065 1.8 2.59±1.3 IE-09 

<0.10* 2.5 l.50±0.90E-09 

0.13 5.0 1.80±1.IOE-09 

xxxx xxxx xxxx 

xxxx xxxx xxxx 

0.12 3.8 1.65±1.00E-09 



Table E - 17 (concluded) 

Drinking Water Quality Parameters for the Weathered Lavery Till Unit 

Arsenic Cadmium Mercury Silver Barium Chromium Lead Selenium 
Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

Quality O.o25 0.010 0.002 0.050 1.00 0.050 0.025 0.010 

Standards mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

WNW1102A (DOWN· C) 
Jun-91 <0.0050 <0.0050 <0.0025 <0.0025 <0.00020 <0.00020 <0.0050 <0.0050 0061 0.057 <0.0050 <0.0050 0.002 0.0260 < 0.0050 < 0.0050 

Sep-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.058 0.062 0.0062 <0.0050 <0.0020 <0.0020 < 0.0020 <0.010 

Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.056 0.059 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 <0.050 <0.050 <0.0050 <0.0050 <0.0020 <0.0020 0.0031 <0.0020 

Mean: <0.0028 < 0.0028 < 0.0036 < 0.0036 <0.00020 <0.00020 < 0.0035 < 0.0035 0.0562 0.0570 0.0053 <0.0050 0.0021 0.0080 0.0030 < 0.0048 

WNW1103A (DOWN· C) 

Jun-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <00030 0.091 0.086 <0.0050 <0.0050 0.003 0.0055 < 0.0020 < 0.0020 

Sep-9! 0.0023 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.120 0.110 0.012 <0.0050 0.004 <0.0020 < 0.0020 < 0.0020 

Dec-91 0.0079 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0089 <0.050 0.0055 <0.0050 0.004 <0.0020 < 0.0020 <0.010 

Mar-92 <0.0020 <0.0020 <0.0040 <0. 0040 <0 00020 <0.00020 <0.0030 <0.0030 0.067 <0.050 0 0072 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: 0.0036 <0.0020 <0.0040 < 0.0040 <0.00020 <0.00020 < 0.0030 < 0.0030 0.0918 0.0740 0.0074 <0.0050 0.0032 0.0029 < 0.0020 < 0.0040 

WNW1104A (DOWN· C) 
Jun-91 <0.0020 <0.0020 0.0050 <0 0040 <0.00020 <0.00020 <0.0030 <0.0030 0.064 0.086 <0.0050 <0.0050 0.006 0.0033 < 0.0020 < 0.0020 

Sep-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.084 0.086 0.0080 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Dec-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.066 0.068 <0.0050 <0.0050 <0.0020 <0.0020 0.0029 0.0030 

Mar-92 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.071 0.074 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: < 0.0020 < 0.0020 0.0042 < 0.0040 <0.00020 <0.00020 < 0.0030 < 0.0030 0.0711 0.0785 0.0058 < 0.0050 0.0031 0.0023 0.0022 0.0022 

WNW1107A (DO"WN • C) 

Jun-91 <0.0050 <0.0050 <0.0025 <0.0025 <0.00020 <0.00020 <0.0050 <0.0050 O.ll5 0.135 <0.0050 <0.0050 0.003 0.0110 < 0.0050 < 0.0050 

Sep-91 <0.0020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.110 0.120 <0.0050 0.0062 <0.0020 <0.0020 < 0.0020 < 0.0020 

Dec-91 <00020 <0.0020 <0.0040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.094 0.095 <0.0050 <0.0050 <0.0020 <0.0020 <0.010 <0.0IO 

Mar"92 0.0020 <0.0020 <00040 <0.0040 <0.00020 <0.00020 <0.0030 <0.0030 0.083 0.095 <0.0050 <0.0050 <0.0020 <0.0020 < 0.0020 < 0.0020 

Mean: 0.0028 < 0.0028 < 0.0036 < 0.0036 <0.00020 <0.00020 < 0.0035 < 0.0035 0.100 0.111 <0.0050 0.0053 0.0022 0.0042 < 0.0048 < 0.0048 

\NNWlll0A (DOWN - C) 

Jun-91 <0.0050 <0.0050 <0.0025 <0.0025 <0.00020 <0.00020 <0.0050 <0.0050 0.032 0.025 <0.0050 <0.0050 0.006 0.0022 < 0.0050 < 0.0050 

Sep-91 <0.0020 <0.0020 <0.0040 <0.0()40 <0.00020 <0.00020 <0.0030 <0.0030 <0.050<0.0050 <0.0050 <0.0050 <0.0020 <0.0020 <0.010 <0.010 

Dec-91 xxxx xxxx xx.xx xxxx xxxx xxxx xxxx Dry xx.xx xxxx xx.xx xxxx xxxx xx.xx xxxx xxxx 

Mar-92 xxxx xx.xx xxxx xxxx xxx.x xxx.x xxxx Dry xx.xx xxxx xx.xx xxxx xxx.x xx.xx xx.xx xxxx 

Me.an: <0.0035 < 0.0035 <0.0032 < 0.0032 <0 00020 <0 00020 < 0.0040 < 0.0040 0.0410 0.01 50 < 0.0050 < 0.0050 0.0040 0.0021 < 0. 0075 < 0.0075 

Quality Standards for Class GA groundwater are from 6 NYCRR Part 703.5. 



FigureE-1 

1992 Groundwater Quality Plots for the Sand and Gravel Unit Wells 
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Figure E - 1 ( continued) 

1992 Groundwater Quality Plots for the Sand and Gravel Unit Wells 
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Figure E - 1 ( continued) 

1992 Groundwater Quality Plots for the Sand and Gravel Unit Wells 
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Figure E - 1 ( continued) 

1992 Groundwater Quality Plots for the Sand and Gravel Unit Wells 
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Figure E - 1 (continued) 

1992 Groundwater Quality Plots for the Sand and Gravel Unit Wells 
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Figure E - 1 (continued) 

1992 Groundwater Quality Plots for the Sand and Gravel Unit Wells 
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Figure E - 1 ( continued) 

1992 Groundwater Quality Plots for the Sand and Gravel Unit Wells 
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Figure E - 1 ( concluded) 
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FigureE-2 

1992 Groundwater Quality Plots for the Till-Sand Unit Wells 
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Figure E - 2 ( concluded) 

1992 Groundwater Quality Plots for the Till-Sand Unit Wells 

WNW0208 

Mgz+ 

3.50 meq/L 

1±===---::,,-"'--~------'--~"tr----___. 

JIC03+Co~-

WNW0905 

Caz+ 

58-4% 

2_0% 

35_7% 

62-2% 

WNW0701 

Caz+ 

er-

E- 91 



FigureE- 3 

1992 Groundwater Quality Plots for the Unweathered 
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Figure E - 8 ( continued) 
1992 Groundwater Quality Plots for the Unweathered 
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Figure E - 3 ( continued) 
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Figure E - 3 (concluded) 

1992 Groundwater Quality Plots for the Unweathered 
Lavery Till Unit Wells 
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FigureE- 4 

1992 Groundwater Quality Plots for the Lacustrine Unit Wells 
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Figure E - 4 ( concluded) 

1992 Groundwater Quality Plots for the Lacustrine Unit Wells 
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FigureE- 5 

1992 Groundwater Quality Plots for the Weathered 
Lavery Till Unit Wells 
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Figure E- 5 (concluded) 

1992 Groundwater Quality Plots for the Weathered 
Lavery Till Unit Wells 
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Glossary 

ALLUVIUM. Sedimentary material deposited by flowing water such as a river. 

ALLUVIAL FAN. A cone-shaped deposit of alluvium made by a stream where it runs out onto a level plain. 

AQUIFER. A water-bearing unit of permeable rock or soil that will yield water in usable quantities to wells. Confined 

aquifers are bounded above and below by less permeable layers. Groundwater in a confined aquifer is under a 
pressure greater than the atmospheric pressure. Unconfined aquifers are bounded below by less permeable material 
but are not bounded above. The pressure on the groundwater in an unconfined aquifer at the top of the aquifer is 
equal to that of the atmosphere. 

BACKGROUND RADIATION. Includes both natural and manmade radiation such as cosmic radiation and radiation 
from naturally radioactive elements and from commercial sources and medical procedures. 

BECQUEREL (Bq). A unit of radioactivity equal to one nuclear transformation per second. 

CLASS A, B, AND c LOW-LEVEL WASTE. Waste classifications from the Nuclear Regulatory Commission's 10 CFR 
Part 61 rule. Maximum concentration limits are set for specific isotopes. Class A waste disposal is minimally 
restricted with respect to the form of the waste. Class B waste must meet more rigorous requirements to ensure 
physical stability after disposal. Greater concentration limits are set for the same isotopes in Class C waste, which 
also must meet physical stability requirements. Moreover, special measures must be taken at the disposal facility to 
protect against inadvertent intrusion. 

CLASS "GA" GROUNDWATERS. Class GA waters are fresh groundwaters that can be used as a source of potable water 
supply. The New York Code of Rules and Regulations, Title 6, Part 703.5, "Water quality standards for taste-, color-, 
and odor-producing toxic and other deleterious substances" specifies the standards for specific substances or groups 
of substances in Table 1 of subdivision (f). 

CONFIDENCE COEFFICIENT OR FACTOR. The chance or probability, usually expressed as a percentage, that a 
confidence interval includes some defined parameter of a population. The confidence coefficients usually associated 
with confidence intervals are 90%, 95%, and 99%. 

COSMIC RADIATION. High-energy subatomic particles from outer space that bombard the earth's atmosphere. 
Cosmic radiation is part of natural background radiation. 

COUNTING ERROR. The variability caused by the inherent random nature of radioactive disintegration and the 
detection process. 

CURIE (Ci). A unit of radioactivity equal to 37 billion (3.7 x 1010
) nuclear transformations per second. 

DETECTION LEVEL. The minimum concentration of a substance that can be measured with a 99% confidence that 
the analytical concentration is greater than zero. 

DERIVED CONCENTRATION GUIDE (DCG). Concentrations of radionuclides in air and water by which a person 
continuously exposed and inhaling 8,400 cubic meters of air or ingesting 730 liters of water per year would receive 
an annual effective dose equivalent of 100 mrem per year from either mode of exposure. The committed dose 
equivalent is included in the DCGs for radionuclides with long half-lives. (See Appendix B.) 
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DISPERSION. The process whereby solutes are spread or mixed as they are transported by groundwater as it moves 
through sediments. 

DOSIMETER. A portable device for measuring the total accumulated exposure to ionizing radiation. 

DOWNGRADIENT. The direction of water flow from a reference point to a selected point of interest. (See GRADIENT.) 

EFFECTIVE DOSE. See EFFECTIVE DOSE EQUIVALENT under RADIATION DOSE. 

EFFLUENT. Flowing out or forth; an outflow of waste. In this report, effluent refers to the liquid or gaseous waste 
streams released into the environment from the facility. 

EFFLUENT MONITORING. Sampling or measuring specific liquid or gaseous effluent streams for the presence of 
pollutants. 

ENVIRONMENTAL MONITORING. The collection and analysis of samples or the direct measurements of environ
mental media. Environmental monitoring consists of two major activities: effluent monitoring and environmental 
surveillance. 

ENVIRONMENTAL SURVEILLANCE. The collection and analysis of samples, or the direct measurement of air, water, 
soil, foodstuff, and biota from DOE sites in order to determine compliance with applicable standards and permit 
requirements. 

EXPOSURE. Subjecting a target (usually living tissue) to radiation. 

FALLOUT. Radioactive materials mixed into the earth's atmosphere. Fallout constantly precipitates onto the earth. 

GRADIENT. Change in value of one variable with respect to another variable, especially vertical or horizontal distance. 

GRAY. A unit of absorbed dose. 

GROUNDWATER. Subsurface water in the pore spaces of soil and geologic units. 

HALF-LIFE. The time in which half the atoms of a radionuclide disintegrate into another nuclear form. The half-life 
may vary from a fraction of a second to thousands of years. 

HIGH-LEVEL WASTE (HLW). The highly radioactive waste material that results from the reprocessing of spent nuclear 
fuel, including liquid waste produced directly in reprocessing and any solid waste derived from the liquid, that 
contains a combination of transuranic waste and fission products in concentrations sufficient to require permanent 
isolation. 

HYDRAULIC CONDUCTIVITY. The ratio of flow velocity to driving force for viscous flow under saturated conditions 
of a specified liquid in a porous medium; the ratio describing the rate at which water can move through a permeable 
medium. 

ION. An atom or group of atoms with an electric charge. 
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ION EXCHANGE. The reversible exchange of ions contained in solution with other ions that are part of the 
ion-exchange material. 

ISOTOPE. Different forms of the same chemical element that are distinguished by having the same number of protons 
but different number of neutrons in the nucleus. An element can have many isotopes. For example, the three isotopes 
of hydrogen are protium, deuterium, and tritium. 

KAME DELTA. A conical hill or short irregular ridge of gravel or sand deposited in contact with glacier ice. 

LACUSTRINE SEDIMENTS. A sedimentary deposit consisting of material pertaining to, produced by, or formed in a 
lake or lakes. 

LAND DISPOSAL RESTRICTIONS (LDR). Land disposal restrictions are regulations promulgated by the U.S. EPA 
governing the land disposal of hazardous wastes. The wastes must be treated using the best demonstrated available 
technology or must meet certain treatment standards before being disposed. 

LEACHED HULLS. Stainless steel cladding that remains after acid dissolution of spent fuel. 

LOW-LEVEL WASTE. Radioactive waste not classified as high-level waste, transuranic waste, spent fuel, or uranium 
mill tailings. (See CLASS A,B, and CLOW-LEVEL w ASTE.) 

MAXIMALLY EXPOSED INDIVIDUAL. A hypothetical person who remains in an uncontrolled area who would, when 
all potential routes of exposure from a facility's operations are considered, receive the greatest possible dose 
equivalent. 

MEAN. The average value of a series of measurements. 

MILLIREM (MREM). A unit of radiation dose equivalent that is equal to one one-thousandth of a rem. An individual 
member of the public can receive up to 500 millirems per year according to DOE standards. This limit does not 
include radiation received for medical treatment or the 100 to 360 rnrem that people receive annually from 
background radiation. 

MINIMUM DETECTABLE CONCENTRATION. The smallest amount or concentration of a radioactive or nonradioactive 
element that can be reliably detected in a sample. 

MIXED WASTE. A waste that is both radioactive and hazardous. Also referred to as RADIOACTIVE MIXED w ASTE (RMW). 

OUTFALL. The end of a drain or pipe that carries wastewater or other effluents into a ditch, pond, or river. 

PARTICULATES. Solid particles and liquid droplets small enough to become airborne. 

PERSON-REM. The sum of the individual radiation dose equivalents received by members of a certain group or 
population. It may be calculated by multiplying the average dose per person by the number of persons exposed. For 
example, a thousand people each exposed to one millirem would have a collective dose of one person-rem. 

PLUME. The distribution of a pollutant in air or water after being released from a source. 
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PROGLACIAL LAKE. A lake occupying a basin in front of a glacier; generally in direct contact with the ice. 

QUALITY FACTOR. The extent of tissue damage caused by different types of radiation of the same energy. The greater 
the damage, the higher the quality factor. More specifically, the factor by which absorbed doses are multiplied to 
obtain a quantity that indicates the degree of biological damage produced by ionizing radiation. (See RADIATION 

DOSE.) The factor is dependent upon radiation type (alpha, beta, gamma, or x-ray) and exposure (internal or external). 

RAD. Radiation absorbed dose. One hundred ergs of energy absorbed per gram. 

RADIATION. The process of emitting energy in the form of rays or particles that are thrown off by disintegrating 
atoms. The rays or particles emitted may consist of alpha, beta, or gamma radiation. 

ALPHA RADIATION. The least penetrating type of radiation. Alpha radiation can be stopped by a sheet of paper 
or outer dead layer of skin. 

BETA RADIATION. Electrons emitted from a nucleus during fission and nuclear decay. Beta radiation can be 
stopped by an inch of wood or a thin sheet of aluminum. 

GAMMA RADIATION. A form of electromagnetic, high-energy radiation emitted from a nucleus. Gamma rays 
are essentially the same as x-rays and require heavy shielding such as lead, concrete, or steel to be stopped. 

INTERNAL RADIATION. Radiation originating from a source within the body as a result of the inhalation, ingestion, 
or implantation of natural or manmade radionuclides in body tissues. 

RADIATION DOSE. 

ABSORBED DOSE. The amount of energy absorbed per unit mass in any kind of matter from any kind of ionizing 
radiation. Absorbed dose is measured in rads or grays. 

DOSE EQUIVALENT (DE). Also known simply as "dose." A measure of external radiation, dose is the product of 
the absorbed dose, the quality factor, and any other modifying factors. Dose equivalent is used to compare the 
biological effects of different kinds of radiation on a common scale. The unit of dose equivalent is the rem or 
sievert. 

COLLECTIVE DOSE EQUIVALENT. The sum of the dose equivalents for all the individuals comprising a defined 
population. The per capita dose equivalent is the quotient of the collective dose equivalent divided by the 
population. The unit of collective dose equivalent is person-rem or person-sievert. 

EFFECTIVE DOSE EQUIVALENT (EDE). An expression of the health risk of doses of radiation to an individual. 
Since some organs are more sensitive than others, each organ is given a weighting factor. This tissue-specific 
weighting factor is multiplied by the organ dose for each organ and the numbers are added together to obtain 
the effective dose equivalent. The effective dose equivalent includes the COMMITTED EFFECTIVE DOSE EQUIV A

LENT (from internal deposition of radionuclides) and the dose equivalent (from penetrating radiation from 
external sources). Units of measurement are rems or sieverts. 
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COLLECTIVE EFFECTIVE DOSE EQUIVALENT. The sum of the effective dose equivalents for the individuals 
comprising a defined population. Units of measurement are person-rems or person-sieverts. The per capita 
effective dose equivalent is obtained by dividing the collective dose equivalent by the population. Units of 
measurement are rems or sieverts. 

COMMITTED DOSE EQUIVALENT. A measure of internal radiation. The predicted total dose equivalent to a tissue 
or organ over a fifty-year period after a known intake of a radionuclide into the body. It does not include 
contributions from sources of external penetrating radiation. Committed dose equivalent is measured in rems 
or sieverts. 

COMMITTED EFFECTIVE DOSE EQUIVALENT. The sum of the committed dose equivalents to various tissues in 
the body, each multiplied by the appropriate weighting factor. Committed effective dose equivalent is measured 
in rems or sieverts. 

RADIOACTIVITY. A property possessed by some elements such as uranium whereby alpha, beta, or gamma rays are 
spontaneously emitted. 

RADIOISOTOPE. A radioactive isotope of a specified element. Carbon-14 is a radioisotope of carbon. Tritium is a 
radioisotope of hydrogen. 

RADIONUCLIDE. A radioactive nuclide. Radionuclides are variations (isotopes) of elements. They have the same 
number of protons and electrons but different numbers of neutrons, resulting in different atomic masses.There are 
several hundred known nuclides, both manmade and naturally occurring. 

REM. An acronym for Roentgen Equivalent Man. A unit of radiation exposure that indicates the potential effect of 
radiation on human cells. 

SIEVERT. A unit of dose equivalent from the International System of Units. Equal to one joule per kilogram. 

SPENT FUEL. Nuclear fuel that has been exposed in a nuclear reactor; this fuel contains uranium, activation products, 
fission products, and plutonium. 

STANDARD DEVIATION. An indication of the dispersion of a set of results around their average. 

THERMOLUMINESCENT DOSIMETER (TLD). A device that luminesces upon heating after being exposed to radiation. 
The amount of light emitted is proportional to the amount of radiation to which the luminescent material has been 
exposed. 

UPGRADIENT. Referring to the flow of water or air, it is analogous to upstream. A point that is "before" an area of 
study that is used as a baseline for comparison with downstream data. See GRADIENT and DOWNGRADIENT. 

WATERSHED. The area contained within a drainage divide above a specified point on a stream. 

WATER TABLE. The upper surface in a body of groundwater. The surface in an unconfined aquifer or confining bed 
at which the pore water pressure is equal to atmospheric pressure. 
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AEA. Atomic Energy Act 

ANOV A. Analysis of Variance 

Acronyms 

BEIR. Committee on Biological Effects of Ionizing Radiation 

BOD. Biochemical Oxygen Demand 

CAA. Clean Air Act 

CDDL. Construction and Demolition Debris Landfill 

CEDE. Committed Effective Dose Equivalent 

CERCLA. Comprehensive Environmental Response, Compensation, and Liability Act 

CSRF. Contact Size-Reduction Facility 

CSS. Cement Solidification System 

CW A. Clean Water Act 

CX. Categorical Exclusion 

DCG. Derived Concentration Guide 

DE. Dose Equivalent 

DOE. (U.S.) Department of Energy 

DOE-HQ. Department of Energy, Headquarters Office 

DOE-ID. Department of Energy, Idaho Field Office 

EA. Environmental Assessment 

EDE. Effective Dose Equivalent 

EE. Environmental Evaluation 

EID. Environmental Information Document 

EIS. Environmental Impact Statement 

ELAP. Environmental Laboratory Accreditation Program 

EML. Environmental Measurements Laboratory 



Acronyms 

EMSL. Environmental Monitoring Systems Laboratory (Las Vegas) 

EPA. (U.S.) Environmental Protection Agency 

EPCRA. Emergency Preparedness and Community Right-to-Know Act 

FFC Act. Federal Facility Compliance Act 

FONSI. Finding of No Significant Impact 

FSFCA. Federal and State Facility Compliance Agreement 

FY. Fiscal Year 

GC/MS. Ga-, Chromatograph/Mass Spectrometer 

HLW. High-Level (Radioactive) Waste 

HPIC. High-Pressure Ion Chamber 

ICRP. International Commission on Radiological Protection 

INEL. Idaho National Engineering Laboratory 

IRTS. Integrated Radwaste Treatment System 

LDR. Land Disposal Restriction 

LIMS. Laboratory Information Management System 

LLD. Lower Limit of Detection 

LLW. Low-Level (Radioactive) Waste 

LLWTF. Low-Level Liquid Waste Treatment Facility 

LPS. Liquid Pretreatment System 

LWTS. Liquid Waste Treatment System 

MDC. Minimum Detectable Concentration 

MDL. Method Detection Limit 

NCRP. National Council on Radiation Protection and Measurements 

NDA. Nuclear Regulatory Commission-Licensed Disposal Area 
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Acronyms 

NEPA. National Environmental Policy Act 

NESHAPs. National Emission Standards for Hazardous Air Pollutants 

NFS. Nuclear Fuel Services, Inc. 

NIST. National Institute of Standards and Technology 

NOi. Notice of Intent 

NPDES. National Pollutant Discharge Elimination System 

NRC. Nuclear Regulatory Commission 

NYCRR. New York Code of Rules and Regulations 

NYSDEC. New York State Department of Environmental Conservation 

NYSDOH. New York State Department of Health 

NYSERDA. New York State Energy Research and Development Authority 

NYSGS. New York State Geological Survey 

OSHA. Occupational Safety and Health Act 

OSR. Operational Safety Requirement 

PCB. Polychlorinated Biphenyl 

PQL. Practical Quantitation Limit 

QA. Quality Assurance 

QC. Quality Control 

RCRA. Resource Conservation and Recovery Act 

RESL. Radiological and Environmental Science Laboratory 

RFI. RCRA Facility Investigation 

RMW. Radioactive Mixed Waste 

RTS. Radwaste Treatment System 

SAIC. Science Applications International Corporation 
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Acronyms 

SAR. Safety Analysis Report 

SARA. Superfund Amendments and Reauthorization Act 

SD. Standard Deviation 

SDA. (New York) State-Licensed Disposal Area 

SDWA. Safe Drinking Water Act 

SI. International System of Units 

SPDES. State Pollutant Discharge Elimination System 

STS. Supernatant Treatment System 

SWMU. Solid Waste Management Unit 

SSWMU. Super Solid Waste Management Unit 

TI. Teledyne Isotopes 

TIMS. Thermal Ionization Mass Spectrometry 

TLD. Thermoluminescent Dosimetry 

TOC. Total Organic Carbon 

TOX. Total Organic Halogens 

TPQ. Threshold Planning Quantity 

TSCA. Toxic Substances and Control Act 

USGS. U.S. Geological Survey 

VOC. Volatile Organic Compound 

WNYNSC. Western New York Nuclear Service Center 

WVDP. West Valley Demonstration Project 

WVNS. West Valley Nuclear Services Company, Inc. 

WVPO. West Valley (DOE) Project Office 
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Units of Measure 

Symbol Name Symbol Name 

Ci curie 
mCi millicurie (lE-03 Ci) cm3 cubic centimeter 

Radioactivi9: µCi microcurie (lE-06 Ci) Volume L liter 

nCi nanocurie (IE-09 Ci) mL milliliter 

pCi picocurie (lE-12 Ci) m3 cubic meter 
fCi femtocurie (lE-15 Ci) gal gallons 

aCi attocurie (lE-18 Ci) ft3 cubic feet 

Bq becquerel (27 pCi) ppm parts per million 
ppb parts per billion 

Symbol Name 
Symbol Name 

Dose Sv sievert (100 rems) Time 

Gy gray ( 100 rads) y year 
d day 
h hour 

m minute 
s second 

Symbol Name 

Area Symbol Name 

m meter 
Length km kilometer (1E+03 m) ha hectare (10,000 m2) 

cm centimeter (lE-02 m) 

mm millimeter (lE-03 m) 

µm micrometer (lE-06 m) Symbol Name 

µCi/mL microcuries per milliliter 

Symbol Name Concentration. mL/L milliliter per Ii ter 

µCi/g microcuries per gram 

g gram 
Mass kg kilogram (1E+03 g) 

mg milligram (lE-03 g) Symbol Name 

µg microgram (lE-06 g) 

ng nanogram (lE-09 g) MGD million gallons per day 
t metric ton ( 1E+06 g) Flow Rate CFM cubic feet per minute 

LPM liters per minute 
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