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INTRODUCTION 

History of the West Valley 
Demonstration Project 

I n the early 1950s interest in promoting peaceful 
uses of atomic energy led to the passage of an 

amendment to the Atomic Energy Act that allowed 
the Atomic Energy Commission to encourage 
commercialization 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 
reprocessing plants. 

In 1961 the New York Office of Atomic Devel
opment acquired 1,332 hectares (3,340 acres) 
near West Valley, New York and established the 
Western New York Nuclear Service Center 
(WNYNSC). Davison Chemical Co., together 
with the New York State Atomic Research and 
Development Authority, which later became the 
New York State Energy Research and Develop
ment Authority (NYSERDA), undertook 
construction and operation of a nuclear fuel re
processing plant under a co-license issued by the 
Atomic Energy Commission. Nuclear Fuel Serv
ices, Inc. (NFS) was formed by Davison 
Chemical Co. to operate the plant as a commer-

cial facility. NFS leased the property at the West
ern New York Nuclear Service Center and in 
1966 began operations to recycle fuel from both 
commercial and federally owned reactors. 

In 1972, while the plant was closed for modifica
tions and expansion, federal and state safety 
regulations, which were more rigorous than those 
previously in existence, were imposed. Most of 
the changes concerned the disposal of high-level 
radioactive liquid waste and the prevention of 
earthquake damage to the facilities. NFS decided 
that compliance with the new regulations was not 
economically feasible, and in 1976 NFS notified 
NYSERDA that it would not continue in the fuel 
reprocessing business. 

Following this decision, the reprocessing plant 
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 fol
lowed the closing, leading eventually in 1980 to 
the passage of Public Law 96-368, the West 
Valley Demonstration Project Act, which author
ized the U.S. Department of Energy (DOE) 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. 
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Congress anticipated that the technologies devel
oped at West Valley would be used at other 
facilities in the United States. 

West Valley Nuclear Services Co., Inc. 
(WVNS), a subsidiary of Westinghouse Electric 
Corporation, was chosen by the DOE to be the 
management and operating contractor for the 
West Valley Demonstration Project (WVDP). 
The WVDP Act specifically states that the facili
ties and the high-level radioactive waste on-site 
shall be made available (by the state of New York 
to the DOE) without the transfer of title for such 
a period as may be required for the completion of 
the Project. 

The purpose of the WVDP is to solidify the 
high-level radioactive waste left at the site from 
the original nuclear fuel reprocessing activities, 
develop suitable containers for holding and trans
porting the solidified waste, arrange 
transportation 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 decontaminate and de
commission the Project facilities. 

The high-level waste was contained in underground 
storage tanks and had settled into two layers, a 
liquid supernatant and a precipitate sludge. Various 
subsystems were constructed that permitted 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. Treatment of the supernatant 
liquid from the high-level waste tanks through the 
IRTS was completed in 1990. 

The next step in the process, washing the sludge 
with water to remove soluble constituents, began 
in late 1991 and was completed in 1994. (See 
Chapter 1, Environmental Monitoring Program 
lnfonnation [p. 1-6 through 1-7] for a more 
detailed description.) In 1995, the two high-level 
waste streams were combined and the subsequent 

mixture washed a final time. The last ste1 
vitrification of the remaining high-levt 
residues. 

This annual environmental monitoring I 

published to inform WVDP stakeholdeJ 
environmental monitoring conditions. Tb 
presents a summary of the environment< 
toring data gathered during the year in , 
characterize the performance of the V 
environmental management, confirm con 
with standards and regulations, and b 
significant programs. 

The geography, economy, climate, ecole 
geology of the region are principal fa1 
assessing possible effects of site activitie 
surrounding population and environment 
an integral consideration in the design an 
ture of the environmental monitoring pre 

Location 

~e WVDP is located about 50 kilomt: 
.1. mi) south of Buffalo, New York (Fig. 

WVDP facilities occupy a security-fenced 
about 80 hectares (200 acres) witl 
1 ,332-hectare (3,340-acre) Western Ne\ 
Nuclear Service Center. This fenced area is 
to as the Project premises, or the restricted 

The WVDP is situated on New York 
Allegheny plateau at an average elevatior 
meters (1,300 ft). The communities o 
Valley, Riceville, Ashford Hollow, and 
lage of Springville are located within 8 kil1 
(5 mi) of the plant. Several roads and a 
pass through the WNYNSC, but the pub 
not have access to the WNYNSC. Ge: 
hunting, fishing, and human habitation 
WNYNSC are prohibited. (For purpose: 
fining environmental monitoring : 
collection locations, the land witlJ 
WNYNSC is considered to be "on-sit 
NYSERDA-sponsored pilot program to 

xxxiv 



ONTARIO, 

...,: 
i:il 
:1, o, 
ul •. :1, 

n oo· oo· 

gl 
,S!. WESTERN NEW YORK NUCLEAR 
~I SERVICE CENTER (WNYNSC) 

u• 

o,__,2.;;;.;,5;;_...;51---~~o Wl~<n 

APPROXIMATE SCALE 

I 

• 
f;, 
•1:1 
':1 
18 

1re 1. Location of the Western New York Nuclear SP-rvir.A C!An+.:ar 



Introduction 

Socioeconomics 

The land immediately adjacent to the 
WNYNSC is used 

federal endangered-species list are 
present on the WNYNSC. 

A Young White-tailed Resident 
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following 
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sample type 
the codes is 
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---------------------------------IIlii~ 

Appendix B (pp. B-1 through B-9) provides a list 
those radiation protection standards most rele

vant to the operation of the WVDP as set by the 
DOE. It also lists federal and state regulations that 
affect the WVDP and environmental permits held 
by the site. 

Appendix C (pp. C 1-1 through C6-9) summarizes 
analytical data from air, surface water, off-site 
groundwater, sediment, soils, and biological 
samples (meat, milk, food crops, and fish) as 
well as direct radiation measurements and mete
orological monitoring. 

Appendix D (pp. D-1 through D-7) provides data 
comparison of results of analyses of 

identically prepared samples (crosscheck analy
ses) by both the WVDP and independent 
laboratories. Radiological concentrations in 
crosscheck samples of air, water, soil, milk, and 
vegetation are reported here. Appendix D also 
lists the comparisons of direct radiation measure
ments from thermoluminescent dosimeters 
(TLDs) monitored by the WVDP and measure
ments from dosimeters placed in the same 
locations by the U.S. Nuclear Regulatory Com
mission (NRC). 

Appendix E (pp. through E-31) summarizes 
data collected from on-site groundwater 

monitoring. The tables in Appendix E report 
concentrations at various locations for parameters 
such as gross alpha and gross beta, tritium, 
gamma-emitting radionuclides, organic com
pounds, and dissolved metals. 

Appendix F (pp. 1 through F-11) contains 
groundwater monitoring data for the New York 
State-licensed disposal area (SDA) provided by 

Environmental 
Program 

NYSERDA. Monitoring 

Acronyms 

Acronyms often are used in technical report-; to 
speed up the reading process. Although using ac
ronyms can be a practical way of referring to 

x.xxviii 
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game anima.ls 
their range. Animal and 

atti:cte:d areas are gat:heJred 
radim11uclide content in to reveal any 
term trends. Fish are collected at several locations 

and pro
farms and at seh:ctc:d 

from any WVDP 
influence. AVC'enai.X C-3 

for blologtcal 

moluminescent dosimeters 
are 

m:Jtna,gerneJ1t units and 
around the inner """''' '""~" fence. Other measure-

and access rmtd ::md atbac:kgrmmd locati<Jns remote 
from WVDP. The TLDs are retriev,;d "''"r·t-"' .. 1" 

and the 

xli 

valuable in ev:llu:::~.tirtg ln,ns:r-.rerm g<;ottydrologl:cal 
trends and in airborne dispersion 
models. In the event of an emergency, imme,dmte 
access to the most recent data is imlisJJerlsable 

the and 

accuracy 
Audits 

focus on proper record kee~pn1g 
calibration of 

the 
is 

for 



Introduction 

Environmental monitoring management 
ues to strengthen formal self-assessment 

developing' and implementing new 
strategies and procedures for ensuring 

data. Experienced senior scientists and 
specialists varying disciplines follow an an
nual schedule of self-assessments, produce 

reports with recommended corrective 
actions, and track the planned for their 
implementation. 
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ever, some 
Discharge 
limits were ex<~ee1ded 
described 
Clean 

environmental compliance sum-
the federal and state and 

«JJJJ'H"''lul'-' to WVDP and 
VLU.H,_, ..... , compliance activities 

in 1995. 

Compliance Status 

Resource Conservation and Recovery 
Act (RCRA) 

xliv 

The Resource Conservation and Recovery 
was to ensure that hazardous wastes 

are managed in a manner that protects uu•uuu 

health RCRA its 
implementing regulations govern hazardous 
waste generation, treatment, storage, and 
disposal. Generators are responsible for ensuring 
the proper treatment, storage, and disposal 
their wastes RCRA. 

Various federal agencies have specif1c responsi
bilities under RCRA. The EPA is responsible for 
issuing guidelines and regulations for proper 
management of solid and hazardous waste. 
New York, delegated the authority 
to administer these regulations to NYSDEC. 
May 1990 the state of New York was 
by the EPA to administer a radioactive 
waste management program. The U.S. 
ment of Transportation is responsible issuing 
guidelines and regulations for the labeling, 
aging, and spill-reporting provisions for 
hazardous wastes in transit. 

facility treats, stores (for more 90 
days), or disposes of hazardous waste 
facility must apply for a permit 
state, if authorized). The permit defines the treat
ment processes to be used, design capacity of 
these processes, the location of hazardous waste 
storage units, and the hazardous wastes to 
handled. In 1984 the DOE notified the EPA of 
hazardous waste activities at the WVDP , 
fying WVDP as a generator of hazardous 



Compliance Status: Recovery Act 

waste. the 
Permit Application with 

on that submittal, the WVDP was 
status. 

Based 
interim 

WVDP continues to update RCRA Part 
Application as to site's 

interim-status waste-management operations oc
cur. In September 1995 the WVDP amended the 
Application to incorporate the addition of a 
mixed waste storage area for high integrity con
tainers, the addition of silver to the 

, ........ vu of the THOREX waste stream 
. 1 , and deletion two 

unused mixed waste storage tanks. 

Hazardous Waste Management Program 

dispose of hazardous wastes generated from 
activities, the WVDP uses 

transportation services to ship RCRA-regulated 
wastes to treatment, storage, or disposal facilities 
(TSDFs). In 1995 the WVDP shipped approxi
mately 49.8 metric tons (55 tons) of 
nonradioactive, hazardous waste off-site. Of this 
amount, 1.5 metric tons (1. 7 tons) were recycled 
by the TSDFs. 

Hazardous waste shipments and their receipt at 
designated TSDFs are documented by signed 
manifests that accompany the shipment. If the 
signed manifest is not returned to generator 

waste within the NYSD EC statutory limit 
days from shipment, an exception 

must be tiled and receipt of the waste 
contirmed with the TSDF. No exception reports 
were required to be filed in 1995. 

waste activities must be reported to 
NYSD EC every year through submission of 
an annual hazardous waste report. report 

the quantities of each waste type generated, 
TSDFs used, and type treatment the 

wastes received. 

xlv 

Annual to assess compliance with 
hazardous waste regulations were conducted by 
NYSDEC (March 1995) and the EPA (July 
20, 1995). No were noted during the 

Nonhazardous, Regulated 
AfanagementProgram 

162.8 
non-

this amount, 
recycled or waste ma
terials included items such as concrete, asbestos 
debris, monitoring-well purge and neutral-
ized acidic wastewaters. Some the regulated 
materials recycled/reclaimed included lead acid 
batteries and nonhazardous oil. 1995 the 
WVDP also approximately 1 ,835 metric 
tons (2,023 tons) of sewage-treatment waste to 
permitted wastewater treatment 

Radioactive Mixed Waste (RMW) 
Management 

""''"'"'""'both a radioactive 
and a hazard

RCRA. Both the 
nor•huo mixed waste 

"""'H"''''"' conflicts be
"r"''rn"'r't" led the WVDP 

and NYSDEC. 



Year 

characterization 

'-'V','"""""'·''"' during 1995. 
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were submitted to the and 
1995. The remaining draft SSWMU 

assessment reports will be submitted in 1996, 
last report being submitted to 

by May 1996. 

In May 1994 sixteen rooms previously 
nuclear fuel reprocessing operations were 

under the RFI as by 
the Consent Order. December 1994 the EPA 
and NYSDEC reviewed the evaluation and issued 
a determination of "no further action" for eight 

rooms. Additional information on 
ua•.ua'ts eight rooms was requested and 

and NYSDEC. 

u "''""'"u area 
interceptor trench and nn~tn:~auneJilt system, 

undertheNDA MeasuresWork 
is found under Special Monitoring 

, .n,utnv• 2, Environmental Monitoring. 

Waste Minimization and Pollution 
Prevention 

WVDP has initiated a long-term program to 
the generation of low-level radioactive 

waste, radioactive mixed waste, hazardous 
industrial waste, and sanitary waste as 

by Executive Order 12856, Federal 
Compliance with Right-to-Know and Pollution 

Requirements. Using 1993 waste
generation rates as a baseline for comparison, the 
WVDP plans to reduce the generation of low-

radioactive waste, radioactive mixed waste, 
and hazardous waste by 50% by December 1, 
1999. (This waste reduction determination does 
not include vitrification-related wastes: 
information for these wastes was not available in 
1 . ) The generation of industrial sanitary 
waste be reduced by 30% by the same 
Toward that end, the set following 

waste-reduction goals 1995: 
18% reduction 

xlvii 

Resource Conservation and Recovery 

waste; a % reduction in industrial 
a 6% reduction in sanitary waste. 

met or exceeded the 1995 
goals for six waste categories. Low-level 
radioactive waste generation was reduced by 

% , radioactive mixed waste generation by 
80%, and hazardous waste generation by 37%. 
Industrial waste generation was reduced by 16% 
and sanitary waste generation by 25%. 

Specific accomplishments in waste minimization 
and pollution prevention during 1995 included the 
following: 

• The WVDP instituted a sitewide paper 
cling program in March 1993. In 1 , 242 
metric tons (267 tons) of paper were recycled, 
75.7% more than in 1994. 

• 82.1 metric tons (90.5 tons) of carbon 
stainless steel, and copper were recycled. 

• 1. 5 metric tons (1. 7 tons) of hazardous waste 
were recycled. 

• 7 .1 metric tons (7. 8 tons) of nonhazardous, 
regulated waste were recycled in 1995. 

Underground Storage Tanks Program 

RCRA regulations also cover the use and man
agement of underground storage tanks and 
establish minimum design requirements in order 
to protect groundwater resources from 
The regulations, codified at Title 40 Code of 
Federal Regulations (CPR) Part 280, 
underground storage tanks to be equipped 
overt1H protection, spill prevention, corrosion 
protection, and leak detection systems. New 
tanks must comply with regulations at the of 
installation. Facilities with tanks in service on 
December 22, 1988, were allowed a grace period 
for installing the upgrades. 



to being 
stored. The WVDP does not use underground 
chemical bulk storage 

added, 
product removed, and the current contents. 

testing was 

A fourth regulated tank, a 
storage tank, is used to store 
standby power plant for the secondary 

The Quality 
aboveground 
In _._,.._ . ._...,,uu•~• 
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Requirements, requires 
to the following EPCRA 
planning notification (Sections 302 

substance 
titication (Section 304), material safety 
(MSDS)/chemical inventory (Sections 311 and 
312), and toxic release inventory (TRI) reporting 

31 

1995 as follows and as summarized 
table. 

• May 1995 a WVDP representative 'lttP·nr1'''l 

annual meeting of the Cattaraugus 
H rr>Prrr~Pr\C'" Planning 

302- 303). Meetings held by 
County Emergency 

Services were attended as well. 

• In 1995 the WVDP complied neces-
sary EPCRA reporting requirements. 
were no releases that triggered any 
notit1cations (Section 304). such, no re-
lease noti ticati ons were required. 

• Under Section 311 the WVDP reviews 
tion on reportable chemicals on a 
basis. If a new hazardous chemical, 
not been previously reported, is stored ,.~ .. -,, ... '"' 
in an amount exceeding the threshold plannmg 
quantity, an MSDS and an updated 
chemical list is submitted to local P.rnP>rnrpn,,., 

response groups. This supplemental r.,.n,nr+nHY 

ensures that the public and 
sponders current information 
chemicals on-site. All report<; were 
time. 

• Under Section 3 the 
reports to state and local emergency 
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Compliance Status: Clean Water Act 

controls for dredging activity and the disposal of 
dredged or fill material into these areas by grant
ing the U.S. Army Corps of Engineers the 
authority to designate disposal areas and issue 
permits for these activities. 

submitted a SPDES-permitted OutfaUs 
to the EPA in 
release during 

Yes [ 1 No [ j Not Req. 

] Yes [ j No f~] Not Req. 

'""'"""""' Notification 

[ I Not Req. 

[ ] No [ ] Not Req. 

as amended, 
discharges to 

including lakes and 
Pollutant Dis

,.,,..,..mn program. The 
to the state of 

permits. 

regulations for 
adjacent to the 
Supreme Court 

resulted in the 
of the United 

of fresh
stringent 

li 

Point source eft1uent discharges to surface waters 
at the WVDP are permitted through the New 
York SPDES program. The WVDP has three 
SPDES-permitted outfalls, all of which discharge 
to Erdman Brook. 

• Outfall 001 (WNSPOOl) receives the treated 
liquid discharge from the low-level waste 
treatment facility (LLWTF). The treated 
wastewater is held in lagoon 3, sampled and 
analyzed, and periodically released upon no
tifying NYSD EC. 

In 1995 treated wastewater from the LL WTF was 
discharged in five batches that totaled 39 million 
liters (10.3 million gal) for the year. The annual 
average concentration of radioactivity at the point 
of release was 43% of the DOE's derived con
centration guides (DCGs). (See also Chapter 1 
[p. 1-8] . ) None of the individual releases ex
ceeded the DCGs. (See Table B-1 [p. B-3] in 
Appendix B.) 

• Outfall 007 (WNSP007) receives the effluent 
discharge from the site sanitary and industrial 
wastewater treatment plant, which includes 
wastewater from sewage and various nonra
dioactive industrial and potable water treat
ment systems. The average daily flow in 1995 
was 70,000 liters (18,500 gal). 

• Outfall 008 (WNSP008) receives groundwater 
and storm water flow directed from the north
east side of the site's LLWTF lagoon system 
through a french drain. The average daily flow 
in 1995 was 8,200 liters (2,200 gal). 



Environmental Compliance Summary: Calendar Year 1995 

The site's 1, 
1994, includes additional chemical monitoring 
requirements and, in some cases, applies more 
stringent effluent limitations. new calculation 
method that accounts for naturally occurring vari
ations in iron in discharges from the site also was 
instituted. In addition, a method for augmenting 
the discharge at outfall 001 with raw (untreated) 
reservoir water was approved by NYSDEC as a 
means of ensuring that stream water quality 
standards for total dissolved solids are met. 

A Schedule of 
a number of 
quired completion dates for each item. In 
accordance with the Schedule, the following ac
tions were completed in 1995: the installation of 
equipment to monitor f1ow in Frank's Creek and 
an investigation and report on the source and 
extent of groundwater contamination from the 
north plateau and methods for prevent
ing further migration of the contamination. (See 
Current Issues and Actions [p. lvi].) In June 
1995 the SPDES permit was to include 
chemical additives for closed-loop cooling 
system and steam condensate. No additions to the 
Schedule of Compliance were required as a result 
of this modification. 

The SPD ES were exceeded 
times in 1995 at outfall 007: 

• The daily maximum limit 
nitrite, measured as 
January and March at 
13, 1995, mtnte 
March 3 and 8, 1 
mg/L and mg/L, 

tions in the treatment ''"''~ .. ,.,.., 

1 mg/L for 
was exceeded in 
007. On January 

mg/L. On 
was 11.6 

creases temperature facilitate the conver
sion of chloramines to nitrogen trichloride and 
inhibit completion of the that converts 
ammonia to nitrite and then Efforts are 
currently under way to the liquid 
levels in the outdoor, flow equaliza-

lii 

tion basin as low as possible during 
months and to make other operational,.,..,"'"""' 
cations to minimize the effect of temperature 
changes on treatment system performance. 

• The t1ve-day biochemical oxygen 
(BOD-5) daily maximum limit of 10.0 
was exceeded at outfall 007 twice in 
On February 2, the BOD-5 level was 21.9 
mg/L, and on February 8 the level was 178.0 
mg/L. The daily average limit of 5. 0 mg/L for 
BOD-5 was also exceeded: the daily average 
limit for February was 59.6 
exceptions were attributed to 
clarifier, which upsets the normal process of 
settling and compaction of sludge in the 
fier. There are predominantly two types 
bacteria that affect the sludge: filamentous 
f1oc-forming. The bulking is caused an 
overgrowth of filamentous bacteria and/or 
hibited growth of f1oc-forming bacteria. 
sucrose water may have contributed to 
excessive growth of the filamentous bacteria. 
The growth of f1oc-forming bacteria can 
inhibited by low dissolved oxygen a 
low food-to-microorganism ratio, 
nutrient deficiency in the wastewater. 
set this condition high sucrose water as an 
influent source wastestream was ~ .............. , .... 
the frequency for back-washing 
polishing filter was increased from once to 
twice per day; and air delivery to 
tanks was adjusted to increase 
gen levels in the sewage. 

• On August 10, a pH of 8.7 standard 
recorded for outfall 007, which exc:ee<:1el.1 
upper limit of 8.5. Operational test 
grab samples of the effluent from the 
treatment stage (i.e., dechlorination '-'H''"H""'' 

for the wastewater treatment facility ............. _,.._ ... 
that the pH was 8.10 on August 9 
1995. In addition, a process 
was taken on August 10, which indicated 
the pH was less than 8.0 and within the 
operating range of the system for that 



these results, the exceedance was attrib
to a faulty reading or error in transcrip

the reading. 

uv""''" of violation were issued as a result of 
permit exceedances. Although these ex-

..., ............. ..,, .. , did not result in any significant effect 
environment, the WVD P is continuing to 
closely with NYSDEC to prevent their 

recurrence. 

March 28, 1995, NYSDEC conducted its 
a,,,, ... a, inspection of the SPDES outfalls, waste 
water treatment facilities, and data management 

at the WVDP. At the request of the 
a tour was ofthe SPDES outfalls, 

sanitary and wastewater treatment facility, 
north plateau. No violations were noted 

, a wetlands investigation was conducted 
404 of the CW A, which identified 

wetland units on a 550-acre area that 
200-acre WVDP site and adjacent 

north, south, and east ofthe site. A report 
ao1::unnerttlntg the wetlands investigation and de

nP<ltH'•n was submitted to the U.S. Army Corps 
and NYSDEC in June 1994. 

reviewed the report and inspected the 
determining that a group of eight contiguous 

met the criteria for regulation as a single 
The grouped wetlands will be included on 

next proposed amendment to the official New 
State Freshwater Wetlands Map for Cat

County. Any work conducted within a 
«<PIP'-'-' wetland or within 100 feet of a mapped 

requires NYSDEC approval. The 
notifies the U.S. Army Corps of Engi

NYSDEC of proposed actions that have 
to atiect these wetlands and that are 

not specifically exempted from regulation or no
" H'""wlvu. No notifications were required in 1995. 
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Compliance Status: Clean Water Act 

Petroleum and Chemical Product Spill 
Reporting 

The WVDP a Spill Notification and Report
ing Policy to ensure that all spills are properly 
managed, documented, and remediated in ac
cordance with applicable regulations. The policy 
identit1es the departmental responsibilities for 
spill management and illustrates the proper spill 
control and clean-up procedures. The policy 
stresses the responsibility of each employee to 
notify the plant operations shift supervisor 
upon discovery of a spill. This first-line reporting 
requirement helps to ensure that spills do not go 
unnoticed. 

Under an agreement with NYSDEC, the WVDP 
reports on-site spills of petroleum products of 10 
gallons or surface (such 
as blacktop) a Spills greater than 
10 gallons that do not affect ground- or surface 
water or enter a drainage system must be reported 
to NYSDEC twenty-four hours and en
tered in the monthly log. Spills of any amount 
that travel to waters of the state (i.e., groundwa
ter, surface water, drainage systems) must be 
reported immediately to the NYSDEC spill hot
line and entered the monthly log. The WVDP 
also reports substances in 
accordance with reporting requirements under 
CERCLA, EPCRA, 
York's Program. 

Petroleum and chemical-product spills were en
tered in the monthly log throughout the year. 
However, under the reporting protocol, no spills 
required immediate notification of NYSDEC. 
All spills were cleaned up in a timely fashion in 
accordance with the WVDP Spill Notifkation 
and Reporting Policy, and the collected materials 
were characterized for shipment to a TSDF. 
None of the spills resulted in any adverse envi
ronmental impact. 



Environmental Compliance Summary: Calendar Year 1995 

Safe Drinking Water Act (SDWA) 

The Safe Drinking Water Act requires that each 
federal agency having jurisdiction over a feder
ally owned or maintained public water system 
must comply with all federal, state, and local 
requirements regarding sate drinking water. The 
drinking water quality program in the state of 
New York is administered by NYSDOH through 
county health departments. 

The WVDP obtains its drinking water from sur
face water reservoirs on the Western New York 
Nuclear Service Center (WNYNSC) site and is 
considered a nontransient, noncommunity public 
water supplier. The Project's drinking water 
treatment facility purifies the water by clarifica
tion, filtration, and chlorination before it is 
distributed on-site. 

As an operator of a drinking water supply system, 
the WVDP routinely collects drinking water sam
ples (organic and inorganic) to monitor water 
quality. The results of these analyses are reported 
to the Cattaraugus County Health Department. In 
turn, the Cattaraugus County Health Department 
also independently collects a monthly sample of 
WVDP drinking water to determine bacterial and 
residual chlorine content. The microbiological 
samples analyzed in 1995 produced satisfactory 
results and the free chlorine residual measure
ments in the distribution system were positive on 
all occasions, indicating proper disinfection. In 
1993, 1994, and 1995, the WVDP sampled and 
tested for lead and copper in the site's drinking 
water in accordance with EPA and NYSDOH 
regulations. The analytical results to date show 
lead levels to be above the action level of 15 f-Lg/L 
at several locations in the distribution system. 
NYSDOH regulations require an evaluation of 
potential water treatment actions and the prepa
ration of a Corrosion Control Plan. In March 
1994 the WVDP submitted its plan to the Cat
taraugus County Health Department. The 
Corrosion Control Plan was reviewed by the 
Cattaraugus County Health Department and 

liv 

tern. 
program to 
treated water. 

Employees at 
elevated lead 

Other than 
above, 
the Project's 
drinking water 

The Cattaraugus 
ducted its annual 
supply system on 
mental findings or 
issued. 

There were several 
drinking water program: 

• A new water 
temporary 

• Plans to install a new 
tank were approved. 
uled for 1996. 

• In August 1995, 
organic chemicals 
inspections, 
Department 
supply was not 
chemicals 
WVDP is not 
tional synthetic 



status. 

Substances Control 

DOE has been revising its N 
and 

approved DOE's 
are promulgated at 10 CFR Part 1021. 

1 WVDP participated 
to revise 

January 20, 1996, the 
amendments to 10 

for a 45-day public comment 
incorporating public comments, 

to the final rule in 1996. 
WVDP 

CFR 

assessments. 
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Frank's 
an investigation into the source 

the 
H'-''~"'"'" of potential contaminant 

was conducted. In June 1995 the 
was modified to include chemical 

closed-loop cooling system and 
No additions to the Schedule 

!IJU""''" were required as a result of this 

a flow measurement 
was installed Frank's 

maintain compliance 
total dissolved solids in 

spec1-

acid recovery operations 
past as part nuclear 

1995 a report was 
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Current Issues and Actions 

prepared to the investigation and this 
information was reported to NYSDEC. 

In November WVDP installed a ground
water pump-and-treat system to mitigate the 
movement of strontium-90 contamination in the 

Two recovery wells, 
installed near the leading edge of the groundwater 
plume, collect contaminated groundwater from 
the underlying sand and gravel. The treatment 

column to remove 
the groundwater. The sys

tem is operated with the WVDP 
low-level waste treatment facility. After the 
groundwater is treated, it is discharged to lagoons 

4, or 5 at the waste treatment facility. 
Approximately 935,000 liters (247 ,000 gallons) 
were processed through the system 1995. 

pump-and-treat system is currently being 
evaluated along other technologies to deter-

if there are more methods for 
treating the groundwater. 

Discharge Permit 

submitted an application for 
for storm water discharges 

activity. The applica
analytical results 

monitoring comprised all 
storm water discharged from the WVDP but also 
included base tlow the receiving water at the 
sample points. NYSDEC requested that sam· 
piing points be moved to locations with no base 
flow to quality ofthe storm water 

the receiving water. In response 
to on-site monitoring 
points were identified 1994. Clean Water Act 
regulations allow to group identical 
discharges f()r monitoring and reporting. NYSDEC 
accepted the WVDP's petition to group of 
the discharge points. 
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""""'""""·--· Regulatory 
""""J ........... ,"'"''""·u Monitoring Visit 

or 

recommenda
these programs. 

1994 U.S. Department 

Idaho Operations Office 
a comprehensive environmental, 

quality assurance functional 

team evaluated environmental pro
safety, fire protection, 

preparedness, conduct 
controls, industrial 

safety, and transportation pro
were used to 

evaluated 

observations, and four 
were found that repre-

Audits 

lix 



ENVIRONMENTAL 

MONITORING 

PROGRAM 

INFORMATION 

Introduction 

The high-level radioactive waste (HLW) 
presently stored at the West Valley 

Demonstration Project (the WVDP or Project) is 
the by-product of the reprocessing of spent 
nuclear fuel conducted during the late 1960s and 
early 1970s by Nuclear Fuel Services, Inc. 
(NFS). 

Since the Western New York Nuclear Service 
Center (WNYNSC) is no longer an active nuclear 
fuel reprocessing facility, the environmental 
monitoring program focuses on measuring radio
activity and chemicals associated with the 
residual effects of NFS operations and the Pro
ject's high-level waste treatment operations. The 
following information about the operations at the 
WVDP and about radiation and radioactivity will 
be useful in understanding the activities of the 
Project and the terms used in reporting the results 
of environmental testing measurements. 

Radiation and Radioactivity 

R adioactivity is a process in which unstable 
atomic nuclei spontaneously disintegrate 

or "decay" into atomic nuclei of another 
isotope or element. (Seep. 4 of the 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 
towards a less energetic, more stable state. The 
energy that is released takes three main forms: 
alpha particles, beta particles, and gamma rays. 

a 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, 
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are major constituents of 
radioactive waste. 

Measurement of Radioactivity 

rate at which radiation is 
disintegrating nucleus can be 
number of decay events or nuclear 
tions that occur in a radioactive 
fixed period of 
energy, or radioactivity, 
(Ci) or becquerels 

is based 
radionuclide radium-226 
Ra-226 decays at the rate of 
disintegrations second (3. 7 x 
curie equals 37 billion nuclear 
second. becquerel 
disintegration, 

Very small amounts of 

1- 2 

times measured 
one-trillionth (1 o-12) 

disintegrations 
tions per minute. 

Measurement of Dose 

The amount absorbed by 
material is measured in rads 
dose). A rad is 100 of 
absorbed gram 
amount of energy necessary to 
about one-sixteenth of an inch.) 
means of expressing amount 
sorbed, taking into account 
kinds of radiation. 
diation affect the body to 
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Chapter 1. Monitoring Information 

type of radiation is 
indicates the extent 
cause compared with 
ionizing radiation 
twenty times as much .... "'"""''"' 
as x-rays, so alpha 

cell damage it can 
amounts of other 

of 20 compared to rays, 
particles, which have a quality factor 

The unit of dose measurement to humans is the rem 
(roentgen-equivalent-man). Rems are equal to the 
number rads multiplied quality factor for 
each type of can also expressed 
in sieverts. One sievert equals rem. 

pathways. 

off-site lU\.'lULUl 

WVDP includes measuring 
of solids containing alpha and beta 
conventionally 
"gross beta," in air and water 
ing the total alpha and beta radioactivity 
locations, which can be done within a matter 
hours, produces a comprehensive picture of on
site and off-site levels of 
sources. In a facility such as 
updating and tracking of the 

Ionizing Radiation 

colliding with other matter, the alpha or beta 
or gamma loose from the absorber atoms. This process is 
ionization, and the that produces it is referred to as ionizing radiation 
it changes a previously electrically neutral atom, in which the positively charged nrnt-ron 

and the negatively charged eLectrons balance each other, into a charged atom 
ion. An ion can either positively or negatively charged. Various kinds 
radiation produce different degrees of damage. 

Environmental Monitoring 
Program Overview 

may exposed to 
through air, water, Human beings 

radioactivity 
and food. At all pathways are 

are the two major means 
material can move off-site. 

water pathways 
radioactive 

The geology of (kinds and structures of 
rock and soil), the hydrology and flow 
of surface and underground water), and meteoro
logical characteristics of the site (wind speed, 
patterns, and are all considered 

radioactivity in effluents is an important 
maintaining acceptable operations. 

More detailed measurements are also 
specific radionuclides. Strontium-90 
137 are measured because they are 
present in WVDP waste streams. Radiation 
other important radionuclides 
iodine-129 are not sut11ciently 
detected by gross measurement 
these must be analyzed separately 
with greater sensitivity. elements 
uranium, plutonium, and americium require 
cial analysis to be measured because 
such small concentrations 
The radionuclides monitored at 
those that might produce relatively 
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com
points 

'-'U'"''"'~-u and the parameters measured 
to active 

I- 6 

Derived Concentration Guides 

A derived concentration guide is 
defined by the DOE as the concentration 
a radionuclide in air or water that, under 
conditions of continuous exposure by one 
exposure mode (i.e., ingestion of water, 
submersion in air, or inhalation), for one 
year, would result in an effective 
equivalent of 100 mrem (1 mSv) to a 
"reference man." These concentrations 
(DCGs) are considered screening levels 
enable site personnel to review effluent 
environmental data and to decide if funher 
investigation is needed. (See Table 
Appendix B, p. B-3.) 

DOE Orders require that the hypothetical 
dose to the public from facility effluents be 
estimated using specific computer codes. 
(See Chapter 4, Radiological Dose Assessment 
[p. 4-4/.) Doses estimated for WVDP activities 
are calculated using actual site data and are 
not related directly to DCG values. 

Dose estimates are based on a sum of isotope 
quantities released and the dose equivalent 
effects for that isotope. For liquid effluent 
screening purposes, percentages of the 
DCGs for all radionuclides present are 
added: [f the total percentage of the 
is less than I 00, then the effluent released is 
in compliance with the DOE guideline. 

Although the DOE provides DCGs for 
airborne radionuclides, the more stringent 
U.S. EPA NESHAP standards apply to 
Project airborne effluents. 

AS' a convenient riference point, comparisons 
with DCGs are made throughout this repon 
for both air and water samples. 



1988. A Sludge washing 
approximately 
been processed. 
stabilized wash water were 

cement. 1995, high-level waste 
was transferred to tank 

was passed through zeolite
...,_,_ .... uw,'""" columns the supernatant 

to remove more than 

was concentrated by 
liquid waste treatment sys-

cement cement solidifica-
and placed in 269-liter 

This cement-stabilized 
by the U.S. 

Commission (NRC). 

were stored in an 
drum cell. 

was completed in 
of cemented 

was composed mostly 
accounted for 

sludge. 

interfere with vitrifi
allowing the sludge to 

wash water through the 
treatment system began. Proc

constituents for later 

cement. 

ture was washed 
processed. The IRTS '""'"''-""" 

treatment process 
more than 1. 7 HHUH,•U "-•<.UHY~W 

processed by the 
of 19,877 drums 

As one of the 
rial (zeolite) 

ing with 
approximately 
ferred to 
preparation 

Vitrification 

active operations. 
connecting the 
reprocessing 

The slurry-fed 
bled, bricked, and 
the cold chemical uuuu;tu,s 
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WVDP 

lnjbrmation 

li waste treatment 
(LL WTF). (Water the 
which does not contain added 
rial, is managed a separate 

trP·c>tPr1 process water is 
analyzed before it is released 
Pollutant Discharge 

outfall. 
liters (10.3 million gal) of water were treated 
LL WTF and released through the lagoon 3 

activity. Comparable releases during 
ten years averaged about 44 rnillicuries 

release was about % 
KaauliO!!!C:lU Monitoring, 

Treatment Facility Sampling Location in 
2, Environmental Monitoring [p. .) 

Approximately 1.4 curies of 
leased in WVDP liquid eft1uents 
79% of ten-year average of 1 

Non-Aqueous Radioactive Waste 

In 1995, 
radioactive 
Scientific Services, 
see for processing. 

Radioactive Waste 

Low-level radioactive waste at 
stored aboveground facilities, 
various materials generated 
tenance and cleanup 
tanks are cut up and packaged 
size-reduction facility, and dry 
materials such as paper and 
pacted waste volume. 
details see the Environmental 
mary: Calendar Year 1995 (p. xliv). 
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Radioactive Emissions 

radioac
cleanup processes are operated is 

filtration devices before being 

various points in the IRTS 
waste sludge treatment, main 

current processing opera-
2, Environmental Monitoring 

more detail.) 

of tritium (as hydro
facility 
0.032 

a waste minimization 
the of 

waste, waste, and hazardous 
waste and sanitary waste reduc

in 1994. By using source 
other techniques, waste 

has been greatly reduced. 
year of program, reductions 
exceeded 1995 reduction 
as 80% . more see 

the Environmental '~""u·'"'"u•" 
dar 

work and at home. 

ronmental 
describes proposed 
explains the 

NEPA activities at 
maintenance 
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Program Information 

a Notice 

OSHA is to maintain a safe 
environment employees. 

29 CFR 1910.120, Hazardous 
and Emergency Ke~monse 

The WVD P provides 

v 

closure alter- hour hazardous waste nn•>r•>Jr10T"' erne 
environmental 

completed by the end 

continued to 
the quality 

.......... ""' and monitoring 
see Environ
. Calendar Year 

and 
Training 

act governs 
ranging from 

to the 
The purpose of 

response training. (Emergency t 
includes controlling contamination to 
ter and spill response measures.) 
programs also contain 
mization and pollution pn;vennon. 
standard training, employees 
logical areas receive additional 
subjects as understanding 
diation warning signs, dosimetry, 
protection. addition, specific 
standards for specific job functions at 
required and maintained. 
evolved into a comprehensive 
knowledge and skills necessary to 
health and safety of employees enst 
continued environmental compliance 
WVDP. 

The WVDP maintains a hazardous 
sponse team that is trained to to SI 
hazardous materials. team maintains i 
ficiency through classroom 
scheduled training drills. 

Any person working at the WVDP 
picture badge receives general 
covering health and 
and environmental 

tr 
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Exposed Individual 

visitors to the WVDP also receive a site-spe
cif1c briefing on safety and emergency procedures 

admitted to the site. 

Performance Measures 

Performance measures can be used to evaluate 
effectiveness, efficiency, quality, timeliness, 

productivity, safety, or other areas that reflect 
related to an organization's or 
. Performance measures can be 
to identify the need to institute 

performance measures applicable to op
conducted at the WVDP are discussed 

measures reflect process perform
to wastewater treatment the 

identification of spills and releases, 
in the generation of wastes, and the 

radiological dose received by the maxi
exposed off-site individual. 

the 
tently 
activities at 

calendar year from 
in Figure 1-
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1993 
Years 

1994 1995 

Radioactive Mixed Waste • Hc;zardous Waste 

Sanitary Waste 

Goals 



ume of drummed waste pro
the cement 
system. The 

waste quantity 
1994 also includes 1,891 
kilograms (about 4,170 lbs) 

waste produced in rela
tion to preparation for 

and Releases 

protection against oil and 
spills or releases. 
employees are 
applicable stand-

procedures for 

10 

8 

2 

0 
1991 1992 1993 

Years 

Performance Measures 

1994 1995 

that they use, and 
best management practices Figure 1-4. Number of Immediately Reportable Spills and Releases 

been developed that 
id potential 11 
sources and present measures to reduce the po

for releases to occur. Spill training, 
and reporting policies have also been 

to emphasize the responsibility of each 
to report spills. This first-line reporting 

to ensure that spills will be properly docu
mitigated in accordance with 

"--''J''-'HH'-'''" spills greater than the applicable report
quantity must be reported immediately to 

and National Response Center and 
agencies as required. Petroleum spills 

cn·F·CJtl'·r than 10 gallons must be reported within 
to NYSD Spills of any amount 

to waters of the state (i.e. , groundwater, 
surface water, drainage systems) must be re-

immediately to the NYSDEC spill hotline 
entered in the monthly log. There were no 

reportable spills in 1995. (See Fig. 1-4 for a bar 
of immediately reportable spills from 1991 

.) 
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radionuclides present at the WVDP 
are residues from the reprocessing 

commercial nuclear fuel during the 
1960s and early 1970s. A very small 

of these radionuclides is re
leased off-site annually through ventila

and liquid discharges 
makes a negligible contribution to the 
radiation dose to the surrounding popu
lation through a variety of exposure path
ways. (See Chapter 4, Table 4-2.) 

Air and liquid effluents are monitored on-site by 
collecting samples at locations where 
ity or other regulated substances are released or 
might released. These include plant ventilation 

water effluent outfalls. 

Surface water samples are collected from 
Creek that 

and from drainage channels 

2 



Chapter 2. Environmental Monitoring 

Both air and water samples are collected at site 
perimeter locations where the highest concentra
tions of transported radionuclides might be 
expected. Samples are also collected at remote 
locations to provide background concentration 
data. 

Sampling Codes 

The complete environmental monitoring schedule 
is detailed in Appendix A (pp. A-i through A-55). 
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 (p. A-iii). For 
example, a sample location code such as AFGRV AL 
indicates an air sample (A), off-site (F), at the Great 
Valley (GRVAL) sampling station. 

These codes are used throughout this report for 
ease of reference and to be consistent with the 
data reported in the appendices. 

Air Sampler Location and Operation 

Air samplers are located at points remote from 
the WVDP, at the perimeter of the site, and on 
the site itself. Figure 2-1 shows the locations of 
the on-site air effluent monitors and samplers; 
Figure 2-2 (p. 2-4) and Figure A-9 in Appendix 
A (p. A-55) show the location of the perimeter 
and remote air samplers. 

Air samples are collected by drawing air through 
a very fine filter with a vacuum pump. The total 
volume of air drawn through the sampler is 
measured and recorded. The filter traps particles 
of dust that are then tested in the laboratory for 
radioactivity. At the Rock Springs Road, Great 
Valley, and New York State-licensed disposal 
area (SDA) locations samples are also collected 
for iodine-129 and tritium analyses. (A more 
detailed description of the air sampling program 
follows below.) 

Water Sampler Location and Operation 

Automatic samplers collect surface water at 
points along drainage channels within the 
WNYNSC that are most likely to show any 
radioactivity released from the site and at a back
ground station upstream of the site. (Grab 
samples are collected at several other surface 
water locations both on- and oti-site.) Figure 2-3 
(p. 2-5) shows the location of the on-site surface 
water monitoring points. (On-site automatic sam
plers operate at locations WNSP006, 
WNNDADR, WNSW74A, and WNSWAMP.) 
Figure 2-4 (p. 2-6) shows the location of the 
off-site automatic surface water monitoring 
points. (Off-site locations are WFBCTCB, 
WFFELBR, and the background location, 
WFBCBKG.) 

Water samplers draw water through a tube ex
tending 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 the line, then 
resets itself. The cycle is repeated after a preset 
interval. The pump and sample container are 
housed in an insulated and heated shed to allow 
sampling throughout the year. (A more detailed 
description of the water sampling program fol
lows below.) 
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Figure 2-4. Location of Off-site Surface Water and Sediment Samples. 
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Radiological Monitoring 

Surface Water and Sediment 
Monitoring 

On-site Surface Water Sampling 

A map of on-site surface water sampling locations 
is found on Figure 2-3 (p. 2-5). 

Low-level Waste Treatment Facility Sampling 
Location 

The largest single source radioactivity 
released to surface waters from the Project 

is discharge low-level waste 
treatment facility through the lagoon 3 weir 
(WNSPOOl on 2-3 [p. 2-5]) into Erdman 

a tributary of Frank's Creek. There were 
batch releases totaling about 38.8 million 
(10.3 million gal) 1995. addition to 

composite samples collected near the beginning 
and end of each discharge, a total of fifty-two 
effluent grab samples, one for each day of 
discharge, were collected and analyzed. 

The total amounts of radioactivity from specific 
radionuclides in the lagoon 3 eft1uent are listed in 
Appendix C-1, Table C-1.1 (p. Cl-3). The ob
served annual average concentration of each 
radionuclide released is divided by its corre
sponding Department of Energy derived 
concentration guide (DCG) in order to determine 
what percentage of the DCG was released. (DOE 
standards and DCGs for radionuclides of interest 
at the WVDP are found in Appendix B [p. B-3].) 
As a DOE policy, the sum of the percentages 
calculated for all radionuclides released must not 
'"""'""'"-'""'"' 100%. 1995 the annual average isotopic 
concentrations from the lagoon 3 effluent dis

weir combined to be less than 43% of the 
compared to about 44% in 1994. (See 

Table C-1.2 [p. Cl .) 

In 

concentrations 
have been observed 
1993 through 1995. 
has reduced cesium-137 concentrations 
eftluent since 

Frank's 

A water 

access 
collects a 
water) 
weekly and 
terly. (Data are 
Weekly samples 
gross alpha and 
and conductivity. 
lyzed for 
isotopes. (See 
quarterly 
iodine-129, a!Dha--en11ttml! 
tal 

The most 
WNSP006 were 
~-tCi/mL (0.74 
~-tCi/mL (2.43 

tion of 
0.5% 
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2. 

seems to over time, 

week. (See Fig. 2-3 [p. 2-5].) Samples from both 
locations are analyzed weekly for gross alpha, 
gross beta, tritium, pH, and conductivity. Com
posites of weekly samples are also analyzed for a 
full range of specific radionuclides. Semiannual 
grab samples from these locations are analyzed 
for additional chemical parameters. 

with t1uctuations related to treated WVDP liquid 

Results for samples collected at location 
WNSW74A, which monitors drainage to Quarry 
Creek from the northern end of the Project prem
ises, are summarized inAppendix C-1, Table C-1.8 
(p. C 1-9). Gross beta concentrations at this location 
are four to eight times higher than the average value 
observed at background location WFBCBKG but 
still are seventy times lower than the DCG 
strontium-90. (See Appendix B [p. B-3].) 

iE-04 

iE-05 

iE-06 

'IE-07 

iE-08 

iE-09 

iE-10 
1987 

also ob-

Swamp Sampling 

TRITIUM 

ALPHA 

1988 1989 1990 1991 

at this location is below the detection limit. The 
highest monthly strontium-90 result at WNSW74A 
was less than 2. 9% of its DCG. 

Sampling point WNSW AMP also monitors sur
face water drainage from the site's north plateau. 
(See Tables 2-1 and 2-2 and Appendix C-1, Table 
C-1.7 [p.Cl-8].) Waters from this drainage run 

1992 1993 1994 1995 

2-5. Nine- Year Trends of Gross Alpha, Gross Beta, and Tritium Concentrations 
at location WNSP006 
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I,ocation 

OFF-SITE 

WFBIGBR 

WFBCBKG 

WFBCTCB 

WFFELBR 

ON-SITE 

WNNDADR 

WNSWAMP 

WNSW74A 

WNSP006 

Location 

OFF-SITE 

WFBIGBR 

WFBCBKG 

WFBCTCB 

WFFELBR 

ON-SITE 

WNNDADR 

WNSWAMP 

WNSW74A 

WNSP006 

Table 2-1 

1995 Gross Alpha Activity at Surface Water Sampling Locations 

Number of Range Annual Average 
Samples ~tCi/mL Bq/L ~Ci/mL Bq/L 

12 <5.36E-10- <3.l8E-09 < 1.98E-02- < l.18E-01 0.11±1.40E-09 0.39±5.19E-02 

12 < 5.39E-10- < 1.46E-09 < 1.99E-02- < 5.40E-02 4.24±9.62E-10 1.57±3.56E-02 

12 <5.13E-10 < 1.66E-09 < 1.90E-02- <6.14E-02 0.57±1.04E-09 2.10±3.85E-02 

52 4.21E-10- < 3.64E-09 1.56E-02- < 1.35E-01 0.50±1.57E-09 1.85±5.80E-02 

12 <6.41E-10- <5.00E-09 <2.37E-02- < 1.85E-01 0. 54±2. 67E-09 1.99±9.89E-02 

52 < l.02E-09 <9.80E-09 <3.77E-02 <3.63E-01 2.92±4.25E-09 1. 08±1.57E-O 1 

52 <6.44E-10 8.30E-09 <2.38E-02 3.07E-01 0. 25±2. 81 E-09 0.09±1.04E-01 

52 <4.73E-10 -1.42E-08 < 1.75E-02- 5.25E-01 1.66±2. 39E-09 6.16±8.86E-02 

Table 2-2 

1995 Gross Beta Activity at Surface Water Sampling Locations 

Number of 
Samples 

l2 

12 

12 

52 

12 

52 

52 
52 

~CilmL 

9.60E-10 4.75E-09 

1.04E-09 5.27E-09 

4. 97E-09 - 1. 73E-08 

1.16E-09- 6.68E-09 

1.43E-07- 2.97E-07 

1.25E-06- 4.96E-06 

9. 46E-09 - 2.17E-08 

1.74E-08 3.49E-07 

Range 
Bq/L 

3.55E-02 -1.76E-01 

3.85E-02 1.95E-01 

1.84E-01 6.40E-01 

4.29E-02 2.47E-Ol 

5.29E+OO -l.lOE+Ol 

4.63E+Ol - 1.84E+02 

3.50E-Ol - 8.03E-01 

6.44E-Ol - 1.29E+01 

2 9 

Annual Average 
~Ci/mL Bq/L 

2.95±1.46E-09 1.09±0.54E-01 

2.59±1.20E-09 9.57±4.44E-02 

8. 77±1. 57E-09 3.24±0.58E-01 

3.15±1.48E-09 l.l6±0.55E-Ol 

2.17±0.10E-07 8.01±0.35E+OO 

2.81±0.04E-06 1.04±0.01E+02 

1.42±0. 32E-08 5. 26±1.19E-O 1 
7 .47±0. 56E-08 2.77±0.20E+OO 
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iE-04 

iE-05 

1E-06 

iE-07 

iE-08 

iE-09 
ALPHA 

2-6. Nine- Year Trends of Gross Alpha, Gross Beta, and Tritium Concentrations at 
Sampling location WNNDADR 

area. 
otT from the original 

drainage area. A sam
is analyzed 

weekly for gross alpha and beta, tritium, and 
A monthly composite is analyzed for gamma 
radionuclides and strontium-90. (See Special 
Monitoring [p. 2-30].) However, samples 
lected from this location are not thought to be 
indicative of either local groundwater or surface 
water conditions. 

Sampling Locations 

The surface water drainage path downstream 
the Nuclear Regulatory Commission (NRC)-li
censed disposal area (NDA) is at 

WNNDADR using an 
pler. Weekly samples are analyzed 
nonpurgeable organic carbon (NPOC), 
organic halogens (TOX). Samples 

and on a monthly 
gross beta, tritium, and 

radionuclides. Quarterly composites 
strontium-90 and iodine-129 and semiannual 
samples analyzed for chemical parameters 
vide data useful for confirming the effectiveness 
of the NDA interceptor trench. 

Gross beta concentrations at 
WNNDADR averaged 2.17E-07 
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1995. (See Table 2-2 [p. 2-9] and Table C-1.19 
6] in Appendix C-1.) Concentrations at 

location were above the average seen at 
background location WFBCBKG but are all well 
below the DCG for strontium-90 (lE-06~-tCi/mL). 

the highest quarterly composite isotopic 
strontium-90 result was only 11% of its DCG. The 

trend for gross beta concentrations at this 
1 ocation has remained relatively constant over time. 

2-6.) Except for seasonal variations, the 
same is true of tritium. 

indicator of any possible migration of 
contaminant from NDA 

significant 

at 

waters collected trom 
interceptor (WNNDATR), closer to the 

NDA, were all below the analytical detection limit. 
Apperuiix , Table C-1.20 [p. Cl-17].) It 

noted that while tritium activity in trench 
waters is generally higher than seen at 

farther downstream, gross beta activ
higher downstream at WNNDADR 

waters from the interceptor trench. Residual 
cotltaJnintati,)n from past waste burial activities in 

NDA are the likely source of gross 
samples from WNNDADR. 

ofWNNDADR, on Erdman Brook 
west of the SDA, is sampling point 
. Weekly samples collected from this 

point are analyzed for pH, gross alpha, gross 
tritium. In addition to samples collected 

WVDP, independent samples are collected 
analyzed by the New York State Department 

(NYSDOH) at this location and at 
WNFRC67, which monitors waters draining 

east side of the SDA. 

Radiological Monitoring 

Near-site Standing 

In addition to sampling 
streams, water from the 
retained premises (WNYNSC) also is sampled. 
Tests for various radiological water quality 
parameters are performed to that 
no major changes 
Project facility environs are ·~~·"·"--• 

[p. 2-6J) and were found to be statistically the 
same. 1 Cl- .) 

site, 
activity from 
Frank's 
during periods 
and 2-2 (p. 2-9) 
ages for gross alpha and beta activity at 
surface water locations. Additional information 
is available in the Appendix tables for all 
off-site surface water locations. 

Cattaraugus Creek at 
Location 

Sampling 

An off-site sampler is located on 
Cattaraugus Creek at Felton just down-
stream of Cattaraugus Creek's confluence with 
Buttermilk Creek, which is the mqjor surface drain
age from the WNYNSC. [p. 2-6].) 
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Figure 2-7. Nine-Year Trends of Gross Alpha, Gross Beta, and Tritium Concentrations at 
Sampling Location WFFELBR 

The sampler collects a 50-mL aliquot from the creek 
every half-hour. A chartrecorderregisters the stream 
depth during the sampling period so that a flow
weighted weekly sample can be proportioned into 
a monthly composite. The weekly samples are 
analyzed for gross alpha, gross beta, tritium, and 
pH, and the sample composite is analyzed for gross 
alpha, gross beta, tritium, strontium-90, and 
gamma-emitting radionuclides. 

The highest concentrations in monthly composite 
water samples from Cattaraugus Creek during 1995 
show strontium-90 to be only 0.6% ofthe DCG for 
strontium-90 in water. There were no positive 
detections of cesium-137 in Cattaraugus Creek 
during 1995. (See Table C-1.24 [p. C1-20].) The 
yearly average gross beta activity for Cattaraugus 
Creek at Felton Bridge is not significantly higher 
than background levels. Figure 2-7 shows the nine
year trends for Cattaraugus Creek samples analyzed 
for gross alpha, gross beta, and tritium. Note that 
for the most part, tritium concentrations represent 
method detection limits and not actually detected 
radioactivity. Gross beta activity appears to have 
remained constant or to have declined slightly at 
this location since 1987. 

Fox Valley Road and Thomas Comers 
Sampling Locations 

In addition to the Cattaraugus Creek sampler, two 
surface water monitoring stations are located on 
Buttermilk Creek both upstream and 
of the WVDP. (See Fig. 2-4 [p. 2-6].) ;:')anmte:n 
collect water from a background location 
stream of the Project at Fox Valley 
(WFBCBKG) and from a location at 
Corners Road that is downstream of the plant 
upstream of Buttermilk Creek's confluence 
Cattaraugus Creek (WFBCTCB). 

These samplers collect a 25-mL aliquot 
half-hour. Samples were retrieved biweekly 
August 1995 and are now collected weekly. 
ples are cornposited monthly and analyzed 
tritium, gross alpha, and gross beta 
A quarterly composite is analyzed for gamma
emitting radionuclides and strontiurn-90. 
Quarterly composite samples from the Fox 
ley Road location also are analyzed 
carbon-14, iodine-129, alpha radionuclides, 
total uranium. (Table C-1.22 [p. 
monthly and quarterly radioactivity concentra
tions upstream of the site at Fox Valley; 
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Figure 2-8. Ten-Year Trends of Cesium-137 (~J-Ci!g dry} in Stream Sediment for Two locations 
Upstream and Three locations Downstream of the WVDP 

.23 [p. Cl-20] shows monthly and quarterly 
radioactivity concentrations downstream of the 
site at Thomas Corners.) 

The data from these locations show that tritium 
and gross beta concentrations downstream of the 
site are only marginally higher than background 
concentrations upstream of the site. 

Because dairy cattle have access to waters at the 
Thomas Corners Bridge sampling point, this sam
ple point represents an important link in the 
pathway to humans. In actuality, gross beta in
cludes other radionuclides from naturally occurring 
sources as well as from manmade sources. If the 
maximum beta concentration in Buttermilk Creek 
downstream of the Project at Thomas Corners 
Bridge were, however, attributable entirely to 
strontium-90, then the radioactivity would repre
sent only 1. 7% of the DCG. 

Sediment Sampling 

A map showing sediment sampling locations is 
found on Figure 2-4 (p. 2-6). 

Sediments are grab-sampled 
near three of the water 
tions and at two additional 

are 
ners Road 
Felton 
Creek at 

tar au gus 

A comparison of 
concentrations from 1 
sampling locations is in 
reported in previous years, cesium-137 concen
trations in sediments 
WVDP are higher 
collected from background 
or SFBISED). 
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2. 

• Cs-137 Natural K-40 

2-9. of Cesium-137 with Naturally 

specified in the NESHAP 
tions to ensure that the environment 
and the public's and are 
not adversely affected. Dose-based 
comparisons of WVDP emissions 
against NESHAP criteria are 
sented in Chapter 4. Although less 
stringent than NESHAP criteria, 
DOE DCGs are more conducive to 
concentration-based comparisons 
and are used here in chapter 
evaluating concentrations ra-
dionuclides emissions . 

Parameters measured include 

Jt--r·urrtna Potassium-40 Concentrations f~-tCi!g dry) in 1995 
alpha and gross beta, 
various radionuclides such as ce-at Downstream location SFTCSED 
sium-137 and strontium-90. When 
comparing concentrations with 
limito;;; for screening purposes, 

alpha and beta radioactivities are assumed to 
come from americium-241 and strontium-90, re
spectively, because the dose effects for these 
radionuclides are the most limiting for particulate 
emissions at the WVDP. (DOE standards 
DCGs for radionuclides of interest at the WVDP 
are found in Appendix B lp. B-3].) 

The exhaust from each permitted fixed 
system on-site is continuously 
tored, and sampled as it is released 
atmosphere. Specially designed isokinetic sam
pling nozzles continuously remove a 
representative portion of the exhaust air, which 
is then drawn through very tine glass fiber filters 
to trap any particles. Sensitive detectors continu
ously monitor the radioactivity on filters 
and provide readouts of alpha and beta radioac
tivity levels. 

A separate sampling unit on the ventilation stack 
of continuously operated systems contains an
other filter that is removed week and tested 
in the laboratory. This sampling system also may 
contain an activated carbon cartridge to 
collect a sample that is analyzed for iodine-129. 
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In addition to these samples, water vapor from 
the main plant ventilation stack (ANST ACK) and 
the supernatant treatment system (ANSTSTK) is 
collected by trapping moisture in silica gel desic
cant columns. The trapped water is distilled from 
the silica gel desiccant and analyzed for tritium. 

Because tritium, iodine, and other isotopic con
centrations 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 determin-
ing the amount of specific radionuclides re
leased from the facility. In addition to 
scheduled sampling and analysis of ANST ACK 
filters for those parameters defined in Appendix 
A of this report, filters are routinely analyzed 
for strontium-89 and cesium-137 as part of 
operational monitoring. 

The Main Plant Ventilation Stack 

A map showing on-site air monitoring and sam
pling points may be found in Figure 2-1 (p. 2-3). 

The main ventilation stack is potentially the 
greatest contributor to releases. The main 
stack sampling system collects a continuous 
air sample from this emission point. A high 
sample-collection f1ow rate through multiple 
intake nozzles ensures a representative sample 
for both the weekly sample and the on-line 
monitoring system. The total quantity of gross 
alpha, gross beta, and tritium released each 
month from the main stack, based on weekly 
measurements, is shown in Appendix C-2, 
Table C-2.1 (p. C2-3). Figure 2-10 (p. 2-16) 
shows the nine-year trends for the main stack 
samples analyzed for gross alpha and gross 
beta activity. The figure indicates a steady 
five-year downward trend in activity observed 
for both gross alpha and gross beta from 1987 
to mid-1992. From mid-1992 throughout 
mid-1995 both gross alpha and beta activities 
rose slightly and then leveled off. During the 
third and fourth quarters of 1995 concentra-

Radiological Monitoring 

tions of gross alpha, gross beta, and gamma-emit
ting radionuclides in ventilated air increased due 
to transfers of cesium-loaded zeolite from waste 
tank 8D-l to 8D-2. 

A comparison of airborne radioactivity concen
trations released from the main plant ventilation 
system during these operations with the DOE 
DCG in Table C-2.2 (p. C2-4) indicates that at 
the point of stack discharge, average radioactivity 
levels were already below concentration guide-

Silica Gel Columns from the Rock Springs Road 
Ambient Air Sampler 
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Figure 2-10. Nine- Year Trends of Gross Alpha and Gross Beta Activity at the 
Main Stack Sampling Location (ANSTACK) 

lines for airborne radioactivity in an unrestricted 
environment. Airborne concentrations from the 
stack to the site boundary are reduced by an 
average factor of about 200,000. Samples from 
ambient air perimeter monitors at the site bound
ary confirm that these operations had no effect on 
air quality at these perimeter locations. 

Vitrification Facility Sampling System 

In November 1995 new sampling and monitoring 
equipment was brought on-line at the vitrification 
facility in order to check its operation before it is 
used during vitrification. The vitrification heat
ing, ventilation, and air conditioning (HVAC) 
stack ANVITSK - and the seismically pro
tected backup sampler - ANSEISK - will 
monitor non-off-gas ventilation releases from the 
vitrification building. Air exhausted to the envi
ronment will be monitored for radioactivity. 
Results gathered to date (Tables C-2.3 and C-2.4 
[p. C2-5]) represent initial pre-vitrification base
line or background levels. 

Other On-site Sampling Systems 

• Sampling systems similar to those of the main 
stack monitor airborne eft1uents from the 01-
14 building, formerly the cement solidifica
tion system ventilation stack (ANCSSTK), the 
contact size-reduction facility ventilation stack 
(ANCSRFK), and the supernatant treatment 
system ventilation stack (ANSTSTK). 

In August 1995, new radioactive-emissions 
monitoring equipment was brought on-line at 
the cement solidification ventilation stack 
(ANCSSTK). This system replaced the origi
nal monitoring equipment as part of the 
changes to the facility from handling cement 
solidification equipment to containing vitrifi
cation off-gas treatment system components. 

The 1995 samples from ANCSSTK, 
ANCSRFK, and ANSTSTK showed detect
able gross radioactivity in some cases, includ
ing specific beta- and alpha-emitting 
radionuclides, but did not approach any De
partment of Energy eff1uent limitations. Ta
bles C-2.5 through C-2.7 (pp. C2-6 through 
C2-8) show monthly totals of gross alpha and 

2-16 



Global Fallout Sampling 

Global fallout is sampled at four of the 
perimeter air sampler locations and at the 
base of the original on-site meteorological 
tower. Precipitation from all of the 
locations is collected and analyzed every 
month. Results from these measurements 
are reported in nCilm2 per month for gross 
alpha and gross beta and in ~CilmL for 
tritium. (The 1995 datafrom these analyses 
and precipitation pH measurement data are 
found in Appendix C-2, Table C-2.27 [p. 
C2-23] .) 

Fallout-pot data indicate short-term effects. 
Long-term deposition is measured by 
suiface soil samples collected annually near 
each air sampling station. Soil sample data 
are found in Table C-1.30 [p. C1-247 of 
Appendix C-1. 

The measured concentrations are typical of 
normal background concentration.s· in the 
region, with one exception. Soil from the Rock 
Springs Road air sampler has consistently 
shown a higher-than-background cesium-137 
concentration. This sampler is known to be 
within an extended area of elevated cesium 
activity that was identified by a 1979 survey, 
well bifore the Project was initiated. 

beta radioactivity and quarterly total radioac
tivity released for specific radionuclides for 
each of these sampling locations. 

• Three other operations are routinely moni
tored for airborne radioactive releases: the 
supercompactor volume-reduction ventilation 
system (ANSUPCV), the low-level waste 
treatment facility ventilation system 
(ANLLWTVC and ANLLWTVH), and the 

Radiological Monitoring 

contaminated clothing laundry ventilation sys
tem (ANLAUNV). 

Results for samples collected in 1995 from the 
supercompactor ventilation (ANSUPCV) are 
presented in Table C-2.8 (p. C2-9). Routine 
supercompactor system operation was cur
tailed in April 1994 due to reduced operational 
needs. Since then, it has operated only for 
short periods of one day to one week. The 
supercompactor stack is monitored continu
ously when the system is operating. 

The low-level waste treatment facility ventila
tion system and the contaminated clothing laun
dry ventilation system are sampled for gross 
alpha and gross beta radioactivity. Data for these 
two facilities are presented in Tables C-2.9 
through C-2.11 (pp. C2-10 and C2-11). 

• Permitted portable outdoor ventilation enclo
sures (OVEs) are used occasionally to provide 
the ventilation necessary for the safety of per
smmel working with radioactive materials in 
areas out<;ide permanently ventilated facilities. 
Air samples from OVEs are collected continu
ously while those emission point<; are discharg
ing and data from these units are included in 
atmual airborne emission evaluations. 

In 1995 average discharges at the point of 
release from portable outdoor ventilation 
units were well below DOE guidelines for 
alpha and beta radioactivity in an unrestricted 
environment. Dilution from the point of re
lease to the site boundary would further re
duce these concentrations. 

• In February 1995 ambient air monitors were 
installed near the lag storage area (ANLAGAM) 
and near the NDA (ANNDAAM). Result<; of this 
monitoring are presented in Appendix C-2, Tables 
C-2.12 and C-2.13 (pp. C2-12 and C2-13). 

• An ambient air sampler (ANSDAT9) provides 
monitoring of potential diffuse releases of 

2- 17 



Chapter 2. Environmental Monitoring 

radioactivity associated with the SDA, which 
is managed by the New York State Energy and 
Research Development Authority. The 
ANSDAT9 sampler could also detect site
wide releases to ambient air. Results of this 
monitoring are presented in Appendix C-2, 
Table C-2.14 (p. C2-14). 

Perimeter and Remote Air Sampling 

Maps of perimeter and remote air sampling loca
tions may be found in Figure 2-2 (p. 2-4) and 
Figure A-9 (p. A-55). 

As in previous years, airborne particulate sam
ples for radiological analysis were collected 
continuously at six locations around the perimeter 
of the site and at five remote locations at Great 
Valley, West Valley, Springville, Dunkirk, and, 
beginning in 1995, Nashville, New York. 

Perimeter locations - on Fox Valley Road, Rock 
Springs Road, Route 240, Thomas Corners Road, 
Dutch Hill Road, and at the site's bulk storage 
warehouse - were chosen to provide historical 
continuity or because the location would best repre-

1E-13 

1E-14 

1E-15 

1E-16 
1987 1988 1989 1990 

sent the highest potential airborne concentration 
of radioactivity. The nine-year trends of gross 
alpha and gross beta concentrations at the Rock 
Springs Road location are shown in Figure 2-11. 

The remote locations provide data from nearby 
communities - West Valley and Springville -
and from more distant background areas. Con
centrations measured at Great Valley 
(AFGRVAL, 29 km south of the site), Dunkirk 
(AFDNKRK, 50 km west of the site), and Nash
ville (AFNASHV, 37 km west of the site in the 
town of Hanover), are considered representative 
of regional natural background radiation. 

(The Dunkirk air sampler IAFDNKRK] was re
moved from service in June 1995 because of 
difficulties in maintaining a lease agreement for the 
property on which it was placed. The ambient air 
samplers at Dunkirk and Nashville [AFNASHV] 
were operated in parallel for six weeks in order to 
study the effects of relocating the Dunkirk sampler. 
The results of this study indicated that there is no 
appreciable difference in the data obtained from 
the analysis of the air filters collected from the 
samplers.) 

1991 1992 1993 1994 1995 

Years 

Figure 2-11. Nine- Year Trends of Gross Alpha and Gross Beta Concentrations at the 
Rock Springs Road Sampling Location (AFRSPRDJ 
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The six perimeter samplers and the four remote 
samplers maintain an average flow of about 40 
Llmin (1.4 ft3/min) through a 47-millimeter glass 
fiber filter. The sampler heads for each of the 
locations are set at 1. 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 alpha and gross beta measurements of each 
filter are made weekly using a low-background 
gas proportional counter. The gross alpha and 
gross beta ranges and annual averages for each of 
the ambient sampling points are provided in Ta
bles 2-3 and 2-4 (p. 2-20). The 1995 
concentration ranges are similar to those seen in 
1994. Near-site sample concentrations are indis
tinguishable from background and all reflect 
normal seasonal variations. 

Radiological Monitoring 

In addition, quarterly composites, each consisting 
of thirteen weekly filters from each sample station, 
are analyzed. Data from these samplers are pro
vided in Appendix C-2, Tables C-2.16 through 
C-2.26 (pp. C2-16 to C2-22). Although tritium (as 
hydrogen-tritium oxide [HTO]) was positively de
tected on several occasions at the Rock Springs 
Road location near the site, those concentrations 
were the same as positive concentrations observed 
at the Great Valley background location. 

The 1995 data for the three samplers that have 
been in operation since before 1982 - Fox 
Valley, Thomas Corners, and Route 240 av
eraged about 1. 77E-14 f.!Ci/mL (6.56E-04 
Bq/m3

) of gross beta activity in air. This average 
is comparable to 1994 data. The average gross 
beta concentration at the Great Valley back
ground station was 4.02E-14 1-1Ci/mL (1.49E-03 
Bq/m3

) in 1994, and in 1995 averaged 1.78E-14 
f.!Ci/mL (6.60E-04 Bq!m\ 

Springville Dam on Cattaraugus Creek 
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Table 2-3 

1995 Gross Alpha Activity at Off-site, Perimeter, and On-site 

Ambient Air Sampling Locations 

Location Number of Range Annual Average 
Samples f.-1-Ci/mL Bq/m3 

f.-1-Ci/mL Bq/m3 

AFFXVRD 52 <6.96E-16- 2.00E-15 <2.58E-05 -7.40E-05 0.73±1.04E-15 2. 69±3. 85E-05 

AFRSPRD 52 <8.19E-16- 2.29E-15 < 3.03E-05- 8.47E-05 0.93±1.07E-15 3.44±3.95E-05 

AFRT240 52 <4.81E-16 2.52E-15 < 1.78E-05- 9.32E-05 0.91±1.07E-15 3.36±3.96E-05 

AFSPRVL 52 <7.16E-16- 2.87E-15 <2.65E-05 1.06E-04 0.76±1.03E-15 2.83±3.81E-05 

AFTCORD 52 <7.30E-16- 2.52E-15 <2.70E-05 9.32E-05 0.75±1.11E-15 2.76±4.11E-05 

AFWEVAL 52 <6.82E-16 2.31E-15 <2.52E-05 8.55E-05 0.83±1.06E-15 3.07±3. 91E-05 

AFGRVAL 52 < 6. 90E-16 - < 6.44E-15 <2.55E-05- <2.38E-04 0.91±1.50E-15 3.37±5.54E-05 

AFBOEHN 52 <6.99E-16- 2.90E-15 <2.59E-05 1.07E-04 0.92±1.13E-15 3.40±4.19E-05 

AFDNKRK 24 <7.18E-16- 2.55E-15 <2.66E-05 9.44E-05 0.94±1.04E-15 3. 50±3. 85E-05 

AFNASHV 34 <5.47E-16 2.40E-15 <2.02E-05- 8.88E-05 0.93±1.07E-15 3.46±3.97E-05 

AFBLKST 52 <5.82E-16 3.16E-15 <2.15E-05 -1.17E-04 0.84±1.06E-15 3.13±3.91E-05 

ANLAGAM 44 <3.87E-16 1.75E-15 < 1.43E-05- 6.48E-05 5.63±7.04E-16 2.08±2.60E-05 

ANNDAAM 44 < 5.72E-16 3.27E-15 <2.12E-05- 1.21E-04 9.56±7.92E-16 3. 54±2. 93E-05 

Table 2-4 

1995 Gross Beta Activity at Off-site, Perimeter, and On-site 

Ambient Air Sampling Locations 

Location Number of Range Annual Average 
Samples ~tCi/mL Bq/m3 f.-1-Ci/mL Bq/m3 

-··------···--------··--·-

AFFXVRD 52 7.72E-15 -3.14E-14 2.86E-04- 1.16E-03 1.84±o.36E-14 6.82±1. 32E-04 

AFRSPRD 52 8.74E-15 3.38E-14 3.23E-04- 1.25E-03 1.69±o.33E-14 6.25±1.23E-04 

AFRT240 52 6.70E-15 -3.19E-14 2.48E-04 1.18E-03 1. 77±o.34E-14 6.56±1.26E-04 

AFSPRVL 52 8.04E-15 -2.79E-14 2.97E-04- 1.03E-03 1.55±o.33E-14 5. 73±1.21E-04 

AFTCORD 52 8.10E-15- 3.38E-14 3.00E-04- 1.25E-03 1. 71±o.36E-14 6.35±1.32E-04 

AFWEVAL 52 7.12E-15 4.50E-14 2.63E-04 1.67E-03 2. 03±o. 36E-14 7. 50±1. 32E-04 

Al<'GRVAL 52 7.42E-15 3.60E-14 2.75E-04- 1.33E-03 1. 78±o.42E-14 6.60±1.55E-04 

AFBOEHN 52 6.74E-15 -4.44E-14 2.49E-04 - 1.64E-03 2.02±o.37E-14 7 .48±1. 36E-04 

AFDNKRK 24 8.77E-15 -2.49E-14 3.24E-04- 9.21E-04 1.67±o.32E-14 6.16±1.20E-04 

AFNASHV 34 8.13E-15 -3.85E-14 3.0lE-04 -1.42E-03 1. 90±o.35E-14 7.01±1.29E-04 

AFBLKST 52 4.40E-15 3.42E-14 1.63E-04 1.27E-03 1. 76±o.34E-14 6.50±1.25E-04 

ANLAGAM 44 < 1.32E-15 2.51E-14 <4.88E-05 9.29E-04 1.08±o.22E-14 4.01±0.81E-04 

ANNDAAM 44 7.52E-15- 3.09E-14 2. 78E-04 - 1 .14E-03 1.64±o.25E-14 6.08±0.92E-04 
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Off-site Surface Soil Sampling 

Maps of off-site surface soil sampling locations 
may be found in Figures A-6 and A-9 (pp. A-52 
and A-55). 

Soil from the upper two inches of the ground near 
the perimeter air samplers is collected annually 
to measure the radioactivity deposited by world
wide fallout. Samples were collected in 1995 
from ten locations: six points on the perimeter of 
the retained premises (WNYNSC), two in nearby 
communities, and two in locations 30 to 50 
kilometers distant from the Project. Analyses for 
cesium-137, strontium-90, plutonium-239/240, 
and americium-241 at all ten locations and analy
ses for uranium radionuclides at three points were 
compared among the sample locations. 

The 1995 results (Table C-1.30 [p. C1-24]) show 
that with the exception of two cesium-137 results 
from the northeast and northwest perimeter sam
pler locations and one cesium-137 result from the 
West Valley sampler, detectable concentrations 
of strontium-90, cesium-137 (both present in 
worldwide fallout), cobalt-60, and manmade al
pha-emitting radionuclides were within the same 
range of uncertainty as background samples. 
Even the slightly higher cesium-137 results re
main within the range observed at background 
locations during the past five years. 

It should be noted that the consistency of low
level positive cesium-137 results over the years 
at the SFRSPRD location does support the exist
ence of known cesium contamination of soil in 
that area, thought to have originated from pre
vious plant operations. 

Radioactivity in the Food Chain 

Maps showing biological sampling points are found 
in Figures A-9 (p. A-55) and 2-12 (p. 2-22). 

Each year food samples are collected from locations 
near the site and from remote locations (Fig. 2-12). 

Radiological Monitoring 

Fish and deer are collected during periods when 
they would normally be taken by sportsmen for 
consumption. In addition, milk is collected 
monthly and beef semiannually from cows graz
ing near the site and at remote locations. Hay, 
corn, apples, and beans are collected at the time 
of harvest. 

Fish 

Under a collector's permit fish are obtained by 
electrofishing, a method that temporarily stuns 
the tish, allowing them to be netted for collection. 
This method allows a more species-selective con
trol as compared to sport fishing, with unwanted 
tish being returned to the creek unharmed. 

Twenty tish samples are collected every year (ten 
semiannually) above the Springville dam from the 
portion of Cattaraugus Creek that is downstream of 
WNYNSC drainage (BFFCATC). Ten tish samples 
are also collected annually from Cattaraugus 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. 

Twenty control fish are taken every year (ten 
semiannually) from waters that are not int1uenced 
by site runoff (BFFCTRL). These control sam
ples, containing no radioactivity from WVDP 
effluents, allow comparisons with the concentra
tions found in fish taken from site-int1uenced 
waters. The control samples are representative of 
the species collected in Cattaraugus Creek down
stream from the WVDP. A combined total of fifty 
fish were collected from these locations. 

The edible portion of each individual tish col
lected was analyzed for strontium-90 content and 
the gamma-emitting radionuclides cesium-134 
and cesium-137. (See Table C-3.4 [p. C3-6] in 
Appendix C-3 for a summary of the results.) 
Throughout the year concentrations of strontium-90 
ranged from below the minimum detectable con-
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Radiological Monitoring 

Venison 

Specimens from an 
on-site deer herd 
also are analyzed for 
radioactive compo
nents. Historically, 
concentrations of ra
dioactivity in deer 
flesh have been very 
low and Project ac
tivities have not 
been shown to affect 
the local herd. 

Electrofishing in Cattaraugus Creek 

For the second year 
during the large
game hunting season, 
hunters were allowed 
access to the 
WNYNSC, exclud-

centration (see Glossary) to a maximum of l.OlE-
07 !-LCi/g at BFFCATC and from below the 
minimum detectable concentration to 1. 94E-08 
!-LCilg at the control location (BFFCTRL). As 
discussed in Chapter 4, Radiological Dose Assess
ment [p. 4-91, strontium-90 ha'l been observed in 
marginally higher concentrations than background 
in the population of bottom-feeding fish down
stream of the site but above the Springville dam. 
Despite this small difference, all downstream fish 
concentrations are still within the range of Project 
historical background values. 

Although six fish collected downstream ofthe site 
showed marginally positive detections for ce
sium-137, these cesium concentrations were all 
within the range of those seen at the background 
location. Two downstream tish samples had posi
tive detections of cesium-134 hut were not 
statistically different from concentrations in back
ground fish. 

ing the WVDP 
premises, during the 

large-game hunting season, in a controlled hunt
ing program established by the New York State 
Energy Research and Development Authority 
(NYSERDA). Thirty-eight deer were collected 
during this program. 

Venison from three deer taken by hunters from 
the area around the WNYNSC was analyzed and 
the data compared with those from deer collected 
far from the site in the towns of Friendship, 
Carrollton, and Hinsdale, New York. Low levels 
of radioactivity were detected for both near-site 
and control samples for cesium-137 and naturally 
occurring potassium-40. Results for these sam
ples are shown in Table C-3.2 (p. C3-4) in 
Appendix C-3. Concentrations in near-site deer 
were at or below background levels for those 
radionuclides in 1995. The range in concentra
ticms observed was similar to previous years. 
Cesium-134 was not detected in any near-site or 
control deer during 1995. Tritium concentrations 
in near-site deer were the same as those found in 
background deer. Positive strontium-90 concen-
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Chapter 2. Environmental Monitoring 

trations in near-site deer were not statistically 
different from levels seen at control locations. 

Beef 

Again in 1995, as in previous years, very little 
difference in isotopic concentration has been ob
served between near-site and control herds. Beef 
samples taken semiannually from near-site and 
remote locations are analyzed for tritium, stron
tium-90, and gamma-emitting radionuclides such 
as cesium-134 and cesium-137. 

In 1995 there was one marginally positive detec
tion for strontium-90 in a near-site beef sample. 
However, this value was not statistically different 
from a control sample. Results for all near-site 
and control samples were near or below the 
minimum detectable concentrations for tritium 
and cesium-134. Although two positive cesium-
137 results were obtained, both were for control 
samples. These results are presented in Table 
C-3.2 (p. C3-4) in Appendix C-3. 

Milk 

Monthly milk samples were taken in 1995 
from dairy farms near the site and from control 
farms at some distance from the site. (See 
2-12 [p. 2-22].) Quarterly composites of 
monthly samples from the maximally exposed 
herd to the north (BFMREED) and quarterly 
composites of milk from a nearby herd to the 
northwest (BFMCOBO) were prepared. Single 
annual samples were taken from herds near the 
WVDP to the southeast (BFMWlDR) and the 
south (BFMSCHT). Monthly samples from con
trol herds (BFMCTLN and BFMCTLS) were 
also prepared as quarterly composites. (See Fig. 
A-9 in Appendix A fp. A-55] for control sample 
locations.) 

Each milk sample was analyzed for strontium-90, 
iodine-129, gamma-emitting radionuclides (natu
rally occurring potassium-40 and cesium-134 and 
cesium-137), and tritium. Strontium-90 was de-

tectable in all near-site and control samples. The 
strontium-90 results for near-site milk ranged 
from 7.33E-10 to 4.19E-09 flCi/mL (0.027 to 
0.155 Bq/L), and the control milk samples 
ranged from 8.71E-10 to 2.96E-09 flCi/mL 
(0.032 to 0.110 Bq/L). Although the first-quar
ter composite result for near-site location 
BFMCOBO was higher than the highest control 
sample seen in 1995, it is statistically the same as 
historical background values. 

One near-site composite showed a positive value 
for cesium-137. This positive detection is not 
statistically different from historical background 
values. Two marginally positive iodine-129 re
sults seen in near-site milk samples were not 
statistically different from marginally positive 
background concentrations seen in 1995. Three 
marginally positive tritium detections were not 
statistically different from the range of back
ground values seen. The results of all of these 
analyses are shown in Table C-3.1 (p. C3-3) in 
Appendix C-3. 

Fruit and Vegetables 

Results from the analysis of beans, apples, sweet 
corn, and hay collected during 1995 are presented 
in Table C-3.3 (p. C3-5) in Appendix C-3. Trit
ium was detected in near-site corn and bean 
samples at levels that were not signit1cantly 
higher than historical background samples. 

Positive strontium-90 results were obtained in all 
samples in 1995. Of these positive results, only 
the near-site apple sample, collected from on-site 
trees not used for human consumption, indicated 
strontium at a signit1cantly higher concentration 
than its background. This value is several times 
higher than that observed in 1994 but is still 
within the range of other biological matrix control 
values. 

Cesium-137 was detected in near-site hay sam
ples but at a concentration statistically identical 
to its background. 
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Two marginally ob
served in near-site beans and apples were at levels 
statistically no background bean 
and apple values. Overall results obtained for 
1995 are comparable to previous years. 

Direct Environmental Radiation 
Monitoring 

The current monitoring year, 1995, was the 
twelfth full year direct penetrating ra-
diation was using 
TLD-700 lithium thermo luminescent do-
simeters (TLDs). , used solely 
for environmental monitoring, consist of five 
TLD chips laminated on a card bearing the loca
tion identification and other information. The 
cards are placed at 
one calendar quarter 
processed to obtain 
tion exposure. 

During 1995, the WVDP switched from process
ing TLD packages to supply and 
processing by an independent off-site contractor. 
The same packaging, and place-
ment have been with the new contract. 
(See Appendix D, Table D-7] for a 
comparison of on-site subcontractor results.) 

Monitoring points are located around the 
WNYNSC perimeter and access road, at the 
waste management unit'>, at the site security fence, 
and at background locations remote from the 
WVDP site. (See Figs. and 2-14 [pp. 2-26 and 
2-27] and Fig. A-9 [p. .) The TLDs are 
numbered in order installation. moni-
toring locations are as follows: 

THE PERIMFTER OF THE WNYNSC: TLDs #1-16, 
#20 

THE PERIMETER OF THE WVDP SITE-SECURITY 
FENCE: TLDs #24, rr""'"'-... ..,. 

Radiological Monitoring 

ON-SITE SOURCES OR SOLID WASTE MANAGE
MENT UNITS: TLDs #18 and #32-36 (RTS drum 
cell); #18, #19, #33, #42, and #43 (SDA); #24 
(component storage, near the WVDP site security 
fence); #25 (the maximum measured exposure 
rate at the closest point of public access); #38 
(main plant and cement solidification system); 
#39 (parking lot security 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/Nashville); #41 (Sardinia). The Nash
ville location replaced the Dunkirk location in 
June 1995. 

Measured exposure rates were comparable to 
those of 1994. There was no significant differ
ence between the pooled quarterly average 
background TLDs (#17, #23, #37, and #41) and 
the pooled average for the WNYNSC perimeter 
locations for the 1995 reporting period. 

Appendix C-4 (pp. C4-1 through C4-5) provides a 
summary of the results by calendar quarter for each 
of the environmental monitoring locations along 
with averages for comparison. The fourth-quarter 
data were provided by the new subcontractor. 

The quarterly averages and individual location 
results show differences due to seasonal vari
ation. The data obtained for all four calendar 
quarters compared favorably to the respective 
quarterly data in 1994. The quarterly average of 
the seventeen WNYNSC perimeter TLDs was 
18.4 milliroentgen (mR) per quarter (17.6 mrem 
per quarter) in 1995 . 

The perimeter TLD quarterly averages since 
1987, expressed in microroentgen per hour 
(f!R/hr), are shown in Figure 2-15. 
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Figure 2-15. Ten- Year Trend of Environmental Radiation Levels (J-iR/hr) 

On-site Radiation Monitoring 

The dosimeter at location #19 near the SDA 
routinely shows radiation exposures slightly 
above those seen at WNYNSC perimeter loca
tions. Locations #25, #29, and #30 on the public 
access road west of the facility and #26 at the east 
security fence also showed small elevations above 
background. Although above background, the 
readings are relatively stable from year to year. 
(See Appendix C-4, Table C-4.1!p. C4-31.) 

Location #24 on the north inner facility tence is a 
co-location site for one NRC TLD. (See Appendix 
D, Table D-4 [p. D-7].) This point received an 
average exposure of 0.39 milliroentgens (mR) per 
hour during 1995, as opposed to 0.4 7 mR/hr in 
1994, 0.48 mR/hr in 1993, and 0.52 mR/hr in 
1992. Sealed containers of radioactive component<; 
and debris from the plant decontamination work are 
stored nearby. The decline in exposure rate over 
time is due to radioactive decay of the materials 
stored within. The storage area is well within the 
WNYNSC boundary and is not accessible by the 
public. 

Locations around integrated radwaste treat
ment storage building - drum cell - for the 
most part stayed the same or decreased slightly 
during the 1995 calendar year. The average dose 
rate at location #35, however, increased slightly, 
possibly due to the rearrangement of waste pack
ages in the drum cell. average dose rate at 
these locations (TLDs #18, #32, #33, #34, #35, 
and #36) was 0. 024 mR/hr in 1995, similar to the 
level observed 1994. exposure rates, 
which are above background levels, ret1ect the 
placement in the building of drums containing 
decontaminated supernatant mixed with cement. 
The drum and the surrounding TLD locations 
are well within the WNYNSC boundary and are 
not accessible the 

Results from locations #27, #28, and #31 at the 
security fence are near background. These loca
tions are more distant from radioactive 
waste storage areas. 

Results for two new added in 1994, #42 
and #43, are locations, reflect-
ing their positions near waste areas. 
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Perimeter and Off-site Radiation Monitoring 

The perimeter TLDs (TLDs #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. 2-15 [p. 2-28]) 
indicate no trends other than normal seasonal fluc
tuations. TLDs #17, #21-23, #37, and #41 monitor 
near-site community and background locations. 
The results from these monitoring points are essen
tially the same as theperimeterTLDs. Figure C-4.1 
in Appendix C-4 (p. C4-3) shows the average 
quarterly exposure rate at each off-site TLD loca
tion. Figure C-4.2 (p. C4-4) 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 climatology of the site. These data 
are used primarily to assess potential effects 
of routine and nonroutine releases of 
airborne radioactive materials and to 
calculate dispersion models for any releases 
that may exceed DOE effluent limits. 

Since dispersive capabilities of the atmos
phere are dependent upon wind speed, wind 
direction, and atmospheric stability (which 
is a function indicated by the difference in 
temperature between the 1 0-meter and 60-
meter elevations), these parameters are 
closely monitored and are available to the 
emergency response organization at the 
WVDP. 

The on-site 60-meter meteorological tower 
(Fig. 2-1 [p. 2-3]) continuously monitors 
wind speed and wind direction. Tempera
tures are measured at both 60-meter and 
10-meter elevations. In addition, an inde
pendent, remote 1 0-meter meteorological 

Meteorological Monitoring 

station located approximately 5 kilometers south 
of the site on a hillcrest on Dutch Hill Road 
continuously monitors wind speed and wind di
rection. (See A-9 [p. A-55].) Dewpoint, 
precipitation, 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 Labo
ratory. On-site systems are provided with either 
uninterruptible or standby power backup in case 
of site power failures. In 1995 the on-site system 
data recovery rate (time valid data was logged 
versus total elapsed time) was 97.7%. Figures 
C-6.1 and C-6.2 in Appendix C-6 (pp. C6-3 and 

Checking Data from the Meteorological Tower 
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C6-4) illustrate 1995 mean wind speed and wind 
direction at the 10-meter and 60-meter elevations. 
Regional data at the 10-meter elevation are shown 
in Figure C-6.3 (p. C6-5). 

Weekly and cumulative total precipitation data are 
illustrated in Figures C-6.4 and C-6.5 in Appendix 
C-6 (p. C6-6). Precipitation in 1995 was approxi
mately 87 centimeters (34 in), 17% below the 
annual average of 104 centimeters (41 in). 

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 times weekly for proper function and are 
calibrated semiannually and/or whenever instru
ment maintenance might affect calibration. 

Special Monitoring 

NRC-licensed Disposal Area (NDA) 
Interceptor Trench and Pretreatment 
System 

R adioactively contaminated n-dodecane in 
combination with tributyl phosphate (TBP) 

was discovered at the northern boundary of the 
ND A in 1983, shortly after the Department of 
Energy assumed control of the WVDP site. 
Extensive sampling and monitoring through 1989 
revealed the possibility that the n-dodecane/TBP 
could migrate. To contain this subsurface organic 
contaminant migration, an interceptor trench and 
liquid pretreatment system (LPS) were built. 

The trench was designed to intercept and collect 
subsurface water, which could be carrying n-do
decane/TBP, in order to prevent the material 
from entering the surface water drainage ditch 
leading into Erdman Brook. The LPS was in
stalled to decant the n-dodecane/TBP from the 
water and to remove iodine-129 from the col-

lected water its transfer to the low-level 
waste treatment facility. The separated n-dode
cane/TBP would be stored for subsequent 
treatment and disposal. In response to a 1994 
functional readiness review of the system, opera
tor training was conducted and LPS structure 
make-up control was improved. 

In 1995 no water containing n-dodecane/TBP was 
encountered trench and no water or n-do-
decane/TBP has treated by the LPS. It 
should noted that although it does not by itself 
demonstrate the effectiveness of the interceptor 
trench, environmental monitoring results for sam
ples collected just outside of the NDA have never 
contained analytes indicating the presence of n-do
decane/TBP. 

Water-level data from wells and piezometers 
monitoring the weathered Lavery till indicate that 
the water table in the NDA is sloping towards and 
is captured by the trench, further supporting the 
effectiveness of the trench in intercepting and 
collecting groundwater. 

Radiological and nonradiological monitoring data 
for waters collected from the trench (WNNDATR) 
and from the drainage just downstream 
(WNNDADR) have been discussed in this chapter 
under the on-site surface water section. Results of 
sampling of the ND A monitoring wells 909 and 910 
are presented Chapter 3, Groundwater Monitor
ing, Table 3-1 (pp. 3-7 through 3-12). 

Northeast Swamp Drainage Monitoring 

In 1993 trend analyses of surface and groundwa
ter monitoring results began to indicate increasing 
gross beta concentrations in waters discharged 
through the northeast swamp drainage as moni
tored at sampling points WNDMPNE and 
WNSW AMP. (WNDMPNE and WNSWAMP 
monitored the same location; samples collected 
as part of the groundwater program were identi
fied as WNDMPNE and surface water samples 
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in 1995, the geometric 
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noted earlier site reports, 
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Hydrogeology 

water flow through 
by 
exposure, 
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till exposed at the surface is to 

WEST 

weathered till. It is physically distinct 
underlying unweathered till as it 
to a brown color and contains numerous 
and root tubes. The thickness of this 
varies from 0.9 meters to 4.9 meters 

from 1989 through 1990 
sandy unit of limited areal 

thickness within the Lavery 
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Chapter 3. Groundwater Monitoring 

Groundwater oc
curs in the upper 4.9 meters (16 ft) has both 
horizontal and vertical components. This enables 
the groundwater to move laterally across the 
plateau before downward into the un-
weathered Lavery or discharging to nearby 

conduc
to 1 

conductivities associated with the dense fracture 
2 meters [7 ft] of 

Program Overview 

Monitoring Well Network 

discussed 
above: the weathered 
Lavery till, the unweathered Lavery till, the 

sequence. 

twelve identitied super solid 
of 

[NYSERDA]. Although the SDA is a closed 
radioactive waste landfill contiguous with the 

is not 

Four designations are often used to 
cate a well's function within the ground
water monitoring program: 

Up gradient well. A well installed hydrau
lically upgradient of a SSWMU is 
capable of yielding groundwater samples 
that are representative of local conditions 
and that are not affected by the unit in 
question. 

a 
that is capable of detecting the migration 
of contaminants from the SSWMU. 

Background well. A well installed hy
draulically upgradient of all waste man
agement units that is capable of yielding 
groundwater samples that are repre
sentative of conditions not affected by site 
activities. In some cases up gradient wells 

be downg radient of other units, which 
them unsuitable for use as true 

background wells. However, they are stiLl 
useful for providing up gradient informa
tion about the unit under study. 

Cross gradient well. A well installed to the 
side of the major downgradient flow path 
such that the well is neither up gradient nor 
downgradient of the monitored 

the facilities or activities relating to 
a with however, 
Project provides specifically requested technical 
support to NYSERDA in SDA-related matters. 
Groundwater monitoring results for 1995 for the 
SDA are this document in Appendix F 
[pp. 11.) 

Table 3-1 identifies the position of a 
to waste management unit monitored. 
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Table 3- 1 

Groundwater Monitoring Network: Super Solid Waste Management Units 

SSWMUs and Well Hydrogeologic Analytes Well Well Depth 
Constituent SWMUs lD Unit as of Position (jt) 

Number Monitored1 May 19952 in Below 
SSWMU3 Grade 

SSWMU #1-
Low-level Waste Treatment Facilities: 

103* s M D 21.0 
• Former 104 s sv u 23.0 

105 s M D 28.0 
106 s M D 14.5 

• 107 T M D 28.0 
• Neutralization Pit 108 T M D 33.0 

109 T J) 33.0 
110* T M 33.0 
111* s E, S, SV, M .0 
114 T p D 29.0 
115 T p 28.0 
ll6* s u 11.0 

M u 22.6 
8605* s E ' M D 12.0 

WNSP008 Groundwater Drain Point 

SSWMU #2 Miscellaneous Small Units: 

201 s M u 20.0 

• Ponds 202 TS p u 38.0 
" Solvent Dike 203 s p D 18.0 

• Basin 204* TS u 43.0 
.. 205 s 11.0 

206 TS D 37.8 
207 S, (T) p D 11.0 
208 TS D 23.0 

8606 s 12.1 

* Monitoring for certain parameters is required by the 3008(11) Order on Consent. 

1 Hydrogeologic units monitored are: WT = weathered Lavery till; T = unweathered Lavery till; S = sand and gravel; K = Kent recessional 
sequence; TS = till-sand. Units enclosed in parentheses indicate the hydrogeologic unit is only a secondary monitoring unit. 

2 These parameters are in addition to the contamination indicator parameters, radiological indicator parameters, groundwater quality parameters, and 
VOCs as scheduled before and after May 199.5. p = analytical monitoring discontinued after May 199.5; well measured for potentiometric (water-level) 
data only. 
See Table 3-3 for a description of codes and analytes. 

3 Well position in SSWMU: U = upgradient; D = downgradient; B = background; C = crossgradient. 
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Table 3- 1 (continued) 

Monitoring Network: Super Solid Waste Management 

SSWMUs and Well Hydrogeologic Analytes Well 
Constituent SWMUs lD Unit as of Position 

Number Monitored1 May 19952 in Below 
Grade 

SSWMU Waste Treatment 

301* s M B 
302 TS M u 28.0 
305 s p D 
306 K p D 81.0 
307 s p D 16.0 .. NB1S S, (WT) B 13..0 

and 

401* S, (T) M,R B 16.0 
.. 402 TS 29.0 
.. Test Tanks 403 s M u 13. 

* HLW Tanks 404 TS p u 36.5 
.. Treatment 405 T c 12.5 

406* s M,R D 16.8 
407 K, (T) D 75.5 

408* s M,R D 38.0 

409 T D 55.0 
410 K p u 78.0 
411 K, (T) p u 66.0 

SSWMU #5 - Maintenance Leach 

501* s M, S u 33.0 
.. Leach Field 502* s M, S, SM D 18.0 

* Monitoring for certain parameters is required by the 3008(h) Order on Consent. 

1 Hydrogeologic units monitored are: WT = weathered Lavery till; T = unweathered Lavery till; S = sand and gravel; K = Kent recessior1al 
sequence; TS = till-sand. Units enclosed in parentheses indicate the hydrogeologic unit is only a secondary monitoring unit. 

2 These parameters are in addition to the contamination indicator parameters, radiological indicator parameters, groundwater quality parameters, and 
VOCs as scheduled before and after May 1995. p =analytical monitoring discontinued after May 1995; well measured for potentiometric (water-level) 
data only. 
See Table 3-3 for a description of codes and analytes. 

Well position in SSWMU: U = upgradient; D = downgradient; B = background; C == crossgradient. 
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certain parameters is required by the 3008(h) Order on Consent. 

N!A - applicable. Monitoring point was discontinued after May 1995. 

monitored are: = weathered Lavery T unweathered Lavery till; S = sand and gravel; K = Kent recessional sequence; 
enclosed in parentheses indicate the hydrogeologic unit is only a secondary monitoring unit. 

va,rar.~ecers are addition to the contamination indicator parameters, radiological indicator parameters, groundwater quality parameters, and 
scheduled before and after May .1.995. p = analytical monitoring discontinued after May 1995; well measured for potentiometric (water-level) 
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3-1 

Management Units 

SSWMUs and Well Well Well Depth 
Constituent SWMUs lD Unit Position 

Number in Below 
SSWMU3 Grade 

SSWMU #9- NRC-licensed Area: 
901* K, M u 136.0 
902* K, p u 128.0 

• Container 903* K, M D 133.0 
.. Trench 904 T p D 26.0 

905 s M, R D 23.0 

906* WT M D 10.0 

907 WT, (1) p D 16.0 
908* M u 21.0 

909* E, M, R D 23.0 

910* M D 29.6 
8610* K D 114.0 
86]]* K M D 120.0 

WNNDA11? E, R, M 
Interceptor Trench Manhole Sump 

SSWMU #10 -IRTS Dnun Cell: 
1001 K, p u 116.0 

,. JRTS Drum Cell 1002 K, p D I13.0 

"' 1003 K p D 138.0 

1004 p D 108.0 

1005* M u 19.0 

1006* M D 20.0 

1007 M D 23.0 

10088 M B 51.0 
1008C* M B 18.0 

* Monitoring for certain parameters is required by the 3008(11) Order on Consent. 

1 Hydrogeologic units monitored are: WT = weathered Lavery till; T = unweathered Lavery till; S = sand and gravel; K = Kent recessional sequence; 
TS == till-sand. Units enclosed in parentheses indicate the hydrogeologic unit is only a secondary monitoring unit. 

' These parameters are in addition to the contamination indicator parameters, radiological indicator parameters, groundwater quality parameters, and 
VOCs as scheduled before and after May 1995. p =analytical monitoring discontinued after May 1995; well measured for potentiometric (water-level) 
data only. 
See Table 3-3 for a description of codes and analytes. 

3 Well position in SSWMU: U = upgradient; D = dow11gradient; lJ = background; C = crossgradient. 
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Table 3 - 1 (continued) 

Groundwater Monitoring Network: Super Solid Waste Management Units 

SSWMUs and Well Hydrogeologic Analytes Well Well Depth 
Constituent SWMUs lD Unit as of Position (ft) 

Number Monitored1 May 19952 in Below 
SSWMU Grade 

SSWMU #11 State-licensed Disposal Area: 

1101A WT, (T) See u 16.0 

• State-licensed Disposal Area 1101B T Appendix F u 30.0 
1101C K u 110.0 

NOTE: The SDA is sampled by NYSERDA 1102A WT, (T) D 17.0 
under an independent monitoring program 1102B T D 31.0 

1103A WT, (T) D 16.0 

1103B T D 26.0 

1103C K D 111.0 

1104A WT, (T) D 19.0 

1104B T D 36.0 
1104C K D 114.0 

1105A WT, (T) D 21.0 

1105B T D 36.0 

1106A K u 16.0 

1106B T u 31.0 
1107A T D 19.0 

1108A WT, (T) u 16.0 

1109A T u 16.0 

1109B WT, (T) u 31.0 
11IOA WT, (T) D 20.0 

1111A W1~ (1J D 21.0 

* Monitoring for certain parameters is required by the 3008(h) Order on Consent. 

1 Hydrogeologic units monitored are: WT = weathered Lavery till; T = unweathered Lavery till; S = sand and gravel; K = Kent recessional sequence; 
TS = till-sand. Units enclosed in parentheses indicate the hydrogeologic unit is only a secondary monitoring unit. 

2 These parameters are in addition to the contamination indicator parameters, radiological indicator parameters, groundwater quality parameters, and 
VOCs as scheduled before and after May 1995. p = analytical monitoring discontinued after May 1995; well measured for potentiometric (water-level) 
data only. 
See Table 3-3 for a description of codes and analytes. 

3 Well position in SSWMU: U = upgradient; D = downgradient; B = background; C = crossgradient. 

3- 11 



SSWMUs 
Constituent SWMUs 

SSWMU 
Lockers 

Hazardous Waste 

Well ID Number 

WP-A 

WP-C 

WP-D 
WP-E 

WP-F 

WP-G 
WP-H 

* Monitoring certain parameters is required by the 

1 llydrogeologic monitored are: WT = weathered 
TS = Units enclosed in parentheses indicate 

2 These parameters are in addition to the contamination wn1cawr nm"""""''l'''< mllwtog!cat 
VOC's scheduled b~fore and after May 1995. 
data 
See 

3 Well position 

description of codes and 

= upgradient; 

D 

Below 
fTrade 

Below 
Grade 

23 

34 

/JW'Im7et,~rs. l!rt>Wl'dW'att<r quality parameters, and 
measured for potentiometric (water-level) 



hydrogeologic unit 
weathered till) also 

in a generalized upgradient to 
based upon their location 

hydrogeologic unit. The hydrau
a well relative to a SSWMU, i.e., 

or does not necessarily 
same well's position within a hydro

a well that is 
to a SSWMU may be 
within a hydrogeologic 

OJ'-'"'~""''"' on the geographic position of the 
hydrogeologic unit. In gen

text and graphics refer to the 
os1non of monitoring wells within 

hydrogeologic units, thus provid
hydrogeologic unit perspective. 

the Monitoring Program 

monitoring program is de
ort DOE Order 5400.1 
the RCRA 3008(h) Order on 

nature of the program 
requirements in conjunction 

practices and historical 
site activities. 

-1994 

WVDP groundwater program 
over the years to meet changing 

were the lagoon sys-
waste and NDA. An 
network of fourteen wells, a ground

french drain was designed 
to waste management units. 

Groundwater Monitoring Program Overview 

The groundwater monitoring program was ex
panded in 1989 and 1990 (Fig. A-3 [p. A-49] in 
Appendix A) in order to provide more detailed 
characterization of the groundwater and to provide 
information for the environmental information 
document~ (EIDs). The EIDs were being prepared 
to support the environmental impact statement 
(EIS) that would detail possible alternatives for 
eventual closure of the WVDP site. 

The RFI program, established to protect human 
health and the environment from potential re
leases of RCRA-regulated hazardous wastes 
and/or constituents from solid waste management 
units, focuses on determining the nature and 
extent of existing releases and evaluating the 
potential for future releases of RCRA-regulated 
hazardous waste or constituents from solid waste 
management units. 

Collecting a Soil Core Sample for Analysis 
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Chapter 3. Groundwater Monitoring 

The wells installed in 1989 and 1990 were gradu
ally incorporated into the program during 1991, 
and the entire network followed full sampling 
schedules in 1992, 1993, and 1994 except for the 
two wells that were added to the network in 1992 
(wells 909 and 910). 

The parameters measured included both chemical 
and radiological constituents. 

Monitoring Program: 1995 

Table 3-2 indicates that all the actively monitored 
locations continued to be sampled routinely in 
1995 for indicator parameters (pH and specific 
conductance) and radiologic indicator parameters 
(gross alpha, gross beta, and tritium), just as in 
previous years. All locations were sampled for 
groundwater quality parameters once during 
1995. Samples from selected locations were ana
lyzed for additional parameters such as organics, 
metals, and radioisotopic analytes during the last 
two quarters of 1995. 

The WVDP is currently continuing the RCRA 
facility investigations, and reports on each 
SSWMU are being completed. However, because 
most of the baseline data has been collected the , 
groundwater program can now focus on routine, 
long-term monitoring. 

In May 1995, an analysis of the groundwater 
monitoring program with respect to long-term 
monitoring indicated that certain well placements 
and/or monitoring parameters were now redun
dant. A new program was developed, evolving 
from one that required an intensive collection of 
data, as required by the RFis and EIDs, to one 
that provides long-term environmental surveil
lance as required by the DOE 5400-series Orders 
and agreements with the EPA and NYSDEC. The 
new program incorporates three major changes: 

• The number of wells monitored was reduced. 
This change was implemented in May 1995. 
By the end of calendar year 1995 a total of 

The radionuclides present at the WVVP 
site are residues from the reprocessing of 
commercial nuclear fuel during the 1960s 
and early 1970s. A very small fraction of 
these radionuclides is released off-site 
annually through ventilation systems and 
liquid discharges and makes a negligible 
contribution to the radiation dose to 
surrounding population through a variety 
of exposure pathways. 

fifty-six groundwater monitoring points were 
providing radiological and chemical 
lance ofboth active and inactive SSWMU sand 
of general site-wide conditions. On-site ac
tively monitored groundwater locations are 
shown on Figure 3-1 (p. 3-3). The benetlts 
reducing unnecessary monitoring include 
ability to focus more attention on specific 
areas of interest. 

e The analyte list was modified to focus on 
specific parameters of interest. As the 
are reviewed, the list will continue to 
modified as necessary. 

• Finally, new program will institute the use 
of "trigger levels" for all chemical and 
logical analytes. These pre-set limits are con
servative values for chemical or radiological 
concentrations that have been developed by 
the WVDP and entered into a database. 
measured values are compared to 
limits as data are entered into 
When the actual value exceeds the conserva-
tive limit, the data are t1agged by the 
computer results are investigated. 
trigger have been entered into 
ratory lnformation Management 
(LIMS). new results are entered into the 
site database, they are electronically compared 
with pre-set trigger ex-
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Table 3- 2 

1995 Groundwater Monitoring Schedule 

~nn~nlina Quarter ·-r ·o 

Sample Date 

Contamination Indicators 
D . .ct:,1, 

'0 

Indicators 

Groundwater Quality 
Parameters (G) 

Volatile 
'nmrunznd~ 

•J: 

Semi volatile rganic 
f?r>znnnund~ 

•J: 

Metals (M) 

Strontium-90 (S) 

Jlndi, . 
Parameters (R) 

Special Monitoring 
Parameters (SM) 

NIS Not sampled. 
NIA -Not applicable . 

1 

12/01/94-12/08/94 

./ 

N/S 

* 

N/A 

N/A 

N/A 

N/A 

N/A 

./ at all locations. 

2 3 

4/01/95-4/16/95 6/01/95-6/15/95 

./ * 

./ N/S 

* * 

N/A * 

N/A * 

N/A * 

N/A * 

N/A * 

4 

9/06/95-9/15/95 

* 

N/S 

* 

* 

* 

* 

N/S 

* 

* peiformed at selected monitoring locations only. See Table 3-3 for a description of each analyte group. 
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Chapter 3. Groundwater Monitoring 

Sampling Methodology 

Samples are collected from monitoring wells using either dedicated 
or bladder pumps. (Dedicated bailers are equipped with Teflon® -coated 
leaders.) 

The method of collection used depends on well construction, water depth, 
water-yielding characteristics of the well. Teflon® bailers are used in wells with low 
standing water volume; bladder pumps are used in wells with good 
characteristics. 

ensure that only representative groundwater is sampled, three well volumes are 
removed (purged) from the well before the actual samples are collected. three 
volumes cannot be removed because of limited recharge, purging the well to 
provides sufficient purging. Conductivity and pH are measured before sampling 
sampling, if sufficient water is still available, to confirm the geochemical 
groundwater during sampling. 

The Teflon® bailer, a tube with a check valve at the bottom and the top, is lowered 
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 
a sample and emptied into a sample container. The bailer, bailer line, 
bottom-emptying device used to drain the bailer are dedicated to the well, i.e., are 
exclusively for that well at all times. 

Bladder pumps use compressed air to gently squeeze a Teflon® bladder that is 
in a stainless steel tube located near the bottom of the well. When the pressure is 
new groundwater flows into the bladder. A series of check valves ensures that 
flows only in one direction. The drive air is always kept separate from is 
expelled to the sutface by a separate line. 

Bladder pumps reduce mixing and agitation of the water in the well. Each 
system is dedicated to its individual well to reduce the likelihood of sample rm1.tnmn 

from external materials or cross contamination. The compressor and air control 
be used from well to well because they do not contact the sample. 

Immediately after the samples are collected they are put into a cooler and 
Project's Environmental Laboratory. The samples are then either packaged for 
delivery to an off-site contract laboratory or put into controlled storage to await 
testing. 
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Chapter 3. Groundwater Monitoring 

Data are presented in this report through tables 
and graphs. 

Presentation of Results in Tables 

Appendix E tables contain the results of sampling 
for contamination indicator parameters (Tables 
E-1 through E-5 [pp. E-3 through E-1 OJ), ground
water quality parameters (Tables E-6 through 
E-10 [pp. E-ll through E-18]), and the results of 
sampling for focused parameters (Tables E-12 
through E-16 [pp. E-23 through E-31]). Table 

1 (p. 9) lists the practical quantitation 
limits (PQLs) for individual analytes. Analyte 
groups are described in Table 3-3 (p. 3-20). 

The tables in Appendix E (pp. through E-31) 
present the results of the groundwater monitoring 
program grouped according to the five hydro
geologic units monitored: the sand and gravel 
unit, the Lavery till-sand unit, the weathered 
Lavery till unit, the unweathered Lavery till unit, 
and the Kent recessional sequence. 

The tables summarizing the contamination indi
cator parameters, the groundwater quality 
parameters, and the other focused parameters 
also display each well's hydraulic position rela
tive to other wells within the same hydrogeologic 
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 along the groundwa
ter flow path relative to each other. For example, 
wells denoted as DOWN C in the sand and 
gravel unit are downgradient of both UP and 
DOWN - B wells but are up gradient of DOWN 
Dwells. Grouping the wells by hydraulic position 
provides a 1 ogical basis for presenting the ground
water monitoring data in the tables and figures in 
this report. 

These tables also list the sample collection peri
ods. Samples were collected each quarter from 
December 1994 (the first quarter of 1995) 
through October 1995 (the fourth quarter of 
1995). Wells were sampled for the indicator 
parameters as listed in Table 3-3 (p. 3-20). 

Presentation of Results in Graphs 

High-low graphs have been prepared to present 
contamination indicator data for individual loca
tions within the same hydrogeologic unit. All the 
1995 results obtained for selected parameters 
(pH, conductivity, total organic carbon, 
organic halogens, gross alpha, gross beta, and 
tritium) were used to construct the high-Iow 
graphs for each well within each hydrogeologic 
unit. These graphs allow results for wells within 
a given hydrogeologic unit to be visually com
pared to each other. 

All high-low graphs shown at the end of 
chapter present the upgradient wells on the 
side of the tigure. Downgradient locations are 
plotted to the right according to their relative 
position along the groundwater flow path. 

On the nonradiological graphs (pH, conductivity, 
total organic carbon, and total organic halogens), 
the upper and lower tick marks on the vertical bar 
indicate the highest and lowest measurements 
recorded during 1995. The middle tick represents 
the arithmetic mean of all 1995 results. 
vertical bar thus represents the total range of the 
data set for each monitoring location. 

On radiological graphs (gross alpha, gross 
and tritium), the upper and lower tick marks on 
the vertical bar indicate the upper and lower 
ranges of the pooled error terms. This is a more 
accurate method of representing radiological data 
than presenting only the mean, which does not 
show the whole range of possible values. 
displaying the uncertainty together with 
mean, a more realistic perspective is obtained. 
(See also Chapter 5, Data Reporting [p. 5-7].) 
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Figure 3-4. Off-site Groundwater Monitoring Wells and Surface Water Samplers. 
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Table 3- 3 

1995 Groundwater Sampling and Analysis Agenda 

DESCRIPTION OF PARAMETERS 

pHI, specific conductance1
, total organic carbon (TOC)2•3 

total organic halogens (TOX)3, gamma scan3 

Gross alpha, gross beta, tritium 

Alkalinity, aluminum, calcium, chloride, iron, 
magnesium, manganese, nitrate/nitrite, phosphate, 
potassium, sodium, silica, sulfate, sulfide 

Antimony, arsenic, barium, beryllium, cadmium, lead, 
chromium, mercury, nickel, selenium, silver, thallium 

Appendix IX VOCs (see Table E-ll) 

Appendix IX SVOCs (see Table E-ll) 

and Appendix IX VOCs, SVOCs, and metals (see Table E-11) 

Parameters (SM) 

C-14, Cs-137, I-129, Ra-226, Ra-228, Sr-90, Tc-99, 
U-232, U-233/234, U-235/236, U-238, total uranium 

Sr-90 

Arsenic, aluminum, cadmium, chromium, cobalt, copper, 
iron, lead, manganese, nickel, selenium, vanadium, zinc 

--·---------------------'------------------------' 

organic carbon (NPOC). 
·nn,·J-nJun7Pr sampling. 
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Chapter 3. Groundwater Monitoring 

On-screen Review of a Gamma Count 

The 1995 sampling 
marized according to 
in order to present 

With the exception 
results gross 
have been no new 

are grouped and sum
hydrogeologic units 

results of the groundwater 
basis and to 

monitoring 
plateau, there 
1 . Moni-

toring results have been consistent with historical 
levels, which have 
reports. Updated 1 
sented in Appendix E (pp. 

Previous site reports 
monitoring locations as 
centrations of particular 
the reduction 1995 

ongoing monitoring 
provides sufficient 

category were 
now discontinued are 11 
307,404,410,411,601,603, 
904, 905, 907, 1001, 1002, 
8608, and 8613a, b, and c. 

Well 202, noted for 
longer sampled because it has 
that cement grout used to 
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anomalous pH. The very high 
that well tended to interfere 

'V'-•"Ll'"'uWNDMPNE was discontinued 
monitoring location after May 

as de tined in the Glossary, it is 
a water sampling location. 

WNDMPNE up to May 1995 is 
E. Groundwater seepage 
to total discharges at this 
which exhibited the ear-

1993 that elevated gross beta on 
been discharging at 
to be monitored as 

is re-

these radionuclides, 
was most frequently found to ex

concentrations. Since 
strontium-90 can be inferred as 

beta concentrations, there 
a continuing need to analyze for both 

from the less expensive 
beta (allowing at least ten days 

equilibrium with respect to 
can be multiplied by 40% 

at an approximation of the 

129, and carbon-14 ra
were previously noted at 
locations at concentrations 

, have been demon
small percentages of 

concentrations. While elevated 
1994 were noted at specific 

and gross beta 
surveillance on a 

radionuclides such as 
lU.Hr,.,.n,.,, uranium-233/234, 

Groundwater Monitoring Results 

and uranium-238 were noted in the 1994 site 
report for isolated monitoring locations. How
ever, in all cases, these levels were low (far below 
DCGs) and close to background levels. The site 
continues to monitor all these areas for gross 
alpha on a quarterly basis. 

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

Trend graphs showing results of groundwater 
monitoring at monitoring locations 8603, 8604, 
8605, WNGSEEP, and WNSP008 from 1986 

3-42 [p. 3-411) 
were prepared 

for selected locations in the unit of greatest con
cern. Results are on a logarithmic scale 

of differing 
groundwater 

monitoring locations the sand and gravel unit 
were for trending because they have 
shown elevated or rising levels of these constitu
ents (gross beta) or falling trends (tritium). 

The graph of gross beta activity at monitoring 
locations 8603, 8604, 8605, WNGSEEP, and 
WNSP008 3-42 ]) indicates steadily 
rising trends at wells 8603 and 8604. Well 8604 
is located to the north of lagoon 4 in SSWMU #1 
and extends to 23.0 below grade. Results 
from well8603, which is north of 8604, at a depth 
of 25.4 feet, have continued to show a steady 
upward trend. The source of the increasing gross 
beta activity is associated with the groundwater 
plume originating from below the process building. 

Lagoon 1, formerly part of the low-level waste 
treatment facility, was identified as a source of 
north plateau contamination contributing to the 
gross beta activity at wells 8605 and 111. The 
gross beta concentrations at both wells have re
mained at a steady level over the entire ten-year 
(well 8605) and five-year (well 111) monitoring 
periods. 
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Chapter 3. Groundwater Monitoring 

the two current wells to increase the groundwater 
capture zone and a greater volume of the 
groundwater plume to decrease the 
amount of contaminated water flowing towards 
the edge of the plateau. 

Discussion of Site Groundwater 
Monitoring 

The groundwater monitoring program was 
considerably revised in 1995. Revisions 

were aimed at the knowledge gained from 
recent characterization efforts to focus the overall 
program. By end of 1995, fewer wells were 
sampled and, in many cases, parameters 
were analyzed than 1994. This ret1ects the 
expected transition of the program from one 
dominated by data collection needs for adequate 
characterization to one more focused on 
providing efficient ongoing monitoring 
surveillance. Data collection are expected 
to further decrease as the RCRA facility 
investigation reports are made 

Off-site Groundwater 
Monitoring Program 

During 1995 all groundwater 
residential wells were sampled for 

radiological and conductivity. 
Sampling and analysis indicated no evidence of 
contamination by WVDP of these off-site 
water supplies. Analytical results are found in 
Table .26 (p. Appendix C-1. 
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Figure 3-10. Gross Alpha {JJ.Ci/mL) in Groundwater Samples from the Sand and Gravel Unit 
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RADI LOGICAL 

D SE 

ASSESSMENT 

Each 
the public that is 

eft1uents 
Demonstration Project 

to verify that no 
possibly have received a dose '-A'~'"'~..-u"''"' 
established by the regulatory 

of these 

philosophy of radiation protection. 

Introduction 

T his chapter describes 
estimate the dose to 

exposure 
radionuclides released by 

environment during 

""),, ........... doses are compared 
standards established by 

of (DOE) 
Environmental Protection Agency 

tection of the public. The 1995 values are also 
compared to the annual dose the average resident 
of the U.S. receives from natural background 
radiation and to doses reported in previous years 
for the Project 

Radioactivity 

Atoms that emit radiation are called radionu
clides. Radionudides are unstable isotopes that 
have the same number of protons as any other 
isotope of the element but different numbers of 
neutrons, resulting in different atomic masses. 
For example, the element hydrogen has two 
stable isotopes, H-1 and H-2 (deuterium), 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. 

When radioactive atoms decay by emitting radia
tion, the daughter products that result may be 
either radioactive or stable. Generally, radionu
clides with high atomic numbers, such as 
uranium-238 and plutonium-239, have many gen
erations of radioactive progeny. For example, the 
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of radioactivity of 
is referred to as the 

Each 

approximately 30 years 
has a half-life of 

Knowledge of radionuclide half-lives is 
to estimate past and inventories 

aa1oa(~trv'e material: a 1 source of 
measured in 1995 was 2.0 millicuries 
will be 0.5 2025. 

electromagnetic rays such as x-rays 
rays or charged particles as 
particles. radionuclide may emit one 

or more of these radiations at characteristic ener-
can used to identify them. 

Radiation Dose 

mass of is referred to as 
the absorbed dose. The absorbing material can 

<>n•nvxrP matter or tissue. 

a or 

Measurement 

equivalent in common use 
rem, which stands for rr>>>nt ..... ,., __ 

international 
is sievert (Sv), which is 

100 rem. The millirem (mrem) and u•L'H"'"" 

(mSv), used more frequently to report the 
dose equivalents encountered in 

are equal to one-thousandth 

effective dose 

a 
that represents a comparable 
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by multiplying the organ dose 
organ-weighting factors 

Commission on 
Publications 26 

an 
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internally deposited radionuclides 
period following intake 

committed dose 
The sums 

over fifty years to account for 
of radionuclides in the body. 

is calculated by adding the dose 
from , penetrating radiation to 
Unless otherwise all doses 

are EDE values, which the 
for internal emitters. 

population dose is expressed units 
or person-sievert because the indi

doses are summed over the entire 
exposed population. average 

dose can therefore be obtained by 
collective dose by number the 

Sources of Radiation 

the public are routinely exposed to 
-r-r""r""'''t sources of ionizing radiation from both 

manmade sources. 4-1 shows 

""u''"'" to the 

Protection and"'-"'"'"'"" 
(1987) estimates that 
dose equivalent .. .,, .. """'"'" 
in the U.S. is about 

While most of the 
general public is natural 
manmade sources of 
the average dose. Such sources '""''u'"''"' ... '"'"''·"v 

and therapeutic x-rays, nuclear 
from atmospheric nuclear 
ents from nuclear cycle 
consumer products 
cigarettes. 

As can be seen in 
radiation contribute 
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Chapter 4. Radiological Dose Assessment 

received from using consumer products and is 
insignificantly small compared to the federa1100 
mrem standard or the approximately 300 mrem 
received annually from natural sources. 

Health Effects of Low-level Radiation 

Radionuclides entering the body through air, 
water, or food are distributed in different organs 
of the body. For example, isotopes of iodine 
concentrate in the thyroid. Strontium, plutonium, 
and americium isotopes concentrate in the skele
ton. When inhaled, uranium and plutonium 
isotopes remain in the lungs for a long period of 
time. Some radionuclides such as tritium, carb
on-14, or cesium-137 are distributed uniformly 
throughout the body. Therefore, depending on 
the radionuclide, some organs may receive quite 
different 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 the incidence of increased cancer resulting 
from exposure to ionizing radiation, to be conser
vative, a linear model is used to predict health 
risk from low levels of radiation. This model 
assumes that there is a risk associated with all 
dose levels even though the body may effectively 
repair damage incurred from low levels of alpha, 
beta, and gamma radiations. 

Exposure Pathways 

The radionuclides present at the WVDP site 
are residues from the reprocessing of 

commercial nuclear fuel during the 1960s and 
early 1970s. A very small fraction of these 
radionuclides is released oH-site annually through 
ventilation systems and liquid discharges and 
makes a negligible contribution to the radiation 
dose to the surrounding population through a 
variety of exposure pathways. 

An exposure pathway consists of a source of 
contamination or radiation that is transported by 
environmental media to a receptor where expo
sure to contaminants may occur. For example, a 
member of the public could be exposed to low 
levels of radioactive particulates carried by pre
vailing winds. 

The potential pathways of exposure from Project 
emissions are inhalation of gases and particulates, 
ingestion of local 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 surveys of drinking water 
usage by local population surrounding and 
residing downstream of the WVDP site. Table 
4-1 summarizes the potential exposure pathways 
for the general off-site population. 

Dose Assessment Methodology 

The potential radiation dose to the general 
public from activities at the WVDP is 

evaluated by using a two-part methodology and 
following the requirements in DOE Order 
5400.5. The first part uses the measurements of 
radionuclide concentrations in air and liquid 
discharges from the Project. (See Appendix C-1 
and C-2.) These data, together with 
meteorological and demographic information, 
are input to computer models that calculate the 
potential or estimated doses, rather than actual 
radiation doses, from all credible pathways to 
individuals and the local population. The second 
phase of the dose assessments is based on 
measurement of radioactivity in foodstuffs 
sampled in the vicinity of the WVDP and the 
comparison of these values with measurements of 
samples collected from locations well beyond the 
potential int1uence of site eft1uents. Although 
these measurements of environmental media are 
relatively imprecise (because the concentrations 
of radioactivity are so small and usually are near 
the analytical detection limits), they can provide 
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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: surface 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 

O.frsite 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 surface 
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 and 
direct exposure during stream use and 
swimming 



of distinguishing the 
emitted from the 

dose estimates re-

already include 
............. pathways 

doses from 
media (e.g., 

valid net 

u"'"''"'"' .. '"''' are not added to 

'""'J"''" of fish, milk, beef, 
..,.,.,_,,.,,A were collected and 

near-

If statistically significant were 
between near-site and background sample con-
centrations, portion 
concentration above 

a maximum 
comparison with dose limit standards 
ground. If no significant 
concentrations were found, then no further as
sessment was conducted. 

The maximum potential dose to nearby 
from the consumption of foods with radionuclide 
concentrations above background coJ1Ce~m:r 
was calculated by multiplying the excess concen
trations by the maximum adult annu 
consumption rate for each type of food 
unit dose conversion factor for ingestion 
measured radionuclide. consumption rates 
are based on site-specific data 
tions NRC Regulatory Guide 1.1 

food chain dose assessments 
Nuclear Regulatory Commission 1977). 
ternal dose conversion factors were 
from Internal Dose Conversion Factors 
culation of Dose to the Public S. 
of Energy 1988). 

Airborne Releases 

Releases of airborne radioactive 
nominal 10-meter stacks and from the 
meter stack were u 
EPA-approved CAP88-PC computer 
Environmental Protection Agency 
This air dispersion code estimates 
equivalents for the ingestion, um'""«"·'" 

mersion, and ground surface 
Site-specit1c data for radionuclide release rates 
curies per year, wind data, and the current 
population were used as input parameters. 
ing output from the CAP88-PC code was 
used to determine the total EDE to a 
exposed individual and collective 
local population within an 
radius of WVDP. 
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4-2 

Summary of Annual Dose Equivalents to an Individual 
and in 1995 

Exposure Pathway Annual Effective Dose Equivalent 

Maximally Exposed Collective Effective 
Off-Site lndividual 1 Dose Equivalent 2 

mrem (mSv} person-rem (person-SvJ 

Airborne Releases 3 4.3E-04 (4.3E-06) 8.6E-03 (8.6E-05) 

%EPA Standard (10 mrem) 4.3£-03% NIA 

Waterborne Releases 4 

Etlluents Only 7.3£-03 (7.3£-05) 1.3£-02 (1.3£-04) 

Effluents plus North Plateau 2.8£-02 (2.8£-04) 9.4£-02 (9.4£-04) 

Total from All Pathways 2. SE-02 (2. BE-04) l.OE-01 (l.OE-03) 

% DOE Standard (100 mrem)- 2.8£-02% N/A 

Air and Water Combined 

%Natural Background 9.3£-03% 2.6£-05% 

(300 mrem; 390,000 person-rem) -
Air and Water Combined 

1 Maximum exposure to air discharges occurs at a residence 1. 9 kilometers north-northwest from the main plant. 

2 Population of 1.3 million within 80 kilometers of the site. 

From permanent point sources. 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 are expressed as "E" in this report; a value 
1. 2E-04 in the text and tables. 

as 1. 2.x:l o-4 in scient{fic notation is reported as 

N!A - Not applicable. Numerical regulatory standards are not set{or the collective EDE to the population. 
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Chapter 4. Radiological Dose Assessment 

As reported Chapter 2, Environmental Moni
toring, four 10-meter stacks were monitored for 
radioactive air emissions during 1995. The main 
plant stack, which vents to the atmosphere at a 
height of 63 meters (208 ft), was considered an 
elevated release; other releases were consid
ered ground-level releases. activity that was 
released to the atmosphere from these stacks 
is listed in Tables 1 through 8 in 
Appendix C-2 (pp. C2-3 through C2-9) and 
was used as input to the CAP88-PC code. 

Wind data collected from the on-site meteoro
logical tower during 1995 were used as input 
to the CAP88-PC code. Data collected at the 
60-meter and 10-meter heights were used in 
combination with elevated and ground-level 
et1luent release data, respectively. 

Waterborne Releases 

The to the maximally exposed off-site 
individual and the collective EDE to the popu
lation due to routine waterborne releases and 
natural drainage are calculated using dose 
conversion factors as reported in Radiological 
Parameters for Assessment ofWVDP Activi
ties (Faillace and Prowse 1990). Since the 
effluents eventually reach Cattaraugus Creek, 
which is not used as a source of drinking 
water, the most important individual exposure 
pathway is the consumption of t1sh by local 
sportsmen. It is assumed that a person may 
annually consume as much as 21 kilograms 
(46 lbs) of fish caught in the creek. Exposure 
to external radiation from shoreline or water 
contamination also is included in the model 
for estimating radiation dose. Population dose 
estimates assumed that radionuclides were 
further diluted in Lake before reaching 
municipal drinking water supplies. The com
puter code LADT AP H (Simpson and McGill 
1980) was used to calculate the dose conver
sion factors for routine waterborne releases 
and dispersion of these effluents. Input data 
included site-specific stream i1ow and dilu-
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water usage, and stream 
description of LADT AP II is 

Parameters for Assessment 
(FaiHace and Prowse 1990). 

releases of liquid 
lagoon 3 occurred during 1995. 

The Main Plant Ventilation Stack at the 
West Valley Demonstration Project 



radioactivity that was 
is listed in Appendix C-1, 
and was used with the dose conversion 

to calculate the EDE to the maximally 
off-site individual and collective 

population. 

batch releases from lagoon 3 
eff1uents from the sewage treatment 

(WNSP007) and the french drain 
(WNSP008) are routinely released. The activities 

from these release points were included 
EDE calculations. The measured radioac-

the sewage treatment and 
are presented in Appendix C-1, 

1.5 and C-1.6 (p. Cl--7). 

uu.•--<aJcvu to the above discharges there are two 
drainage channels originating on the Pro-

premises for which are measurable 
amounts radioactivity. These are drainages 

north swamp (WNSW74A) and north
east swamp (WNSWAMP). The measured 

from these points is reported 
(Tables C-1.7 and .8 [pp. Cl-8 

These release points are included in 
ED E calculations for the maximally exposed 

individual and the collective population. 

Environmental Media 
Concentrations 

adionuclide concentrations in samples of tish, 
beef, venison, and local crops were 

to determine if near-site concentrations 
above concentrations for 

''""""~"'"'""'" background (control) samples. 

uuc'"''" tissue from fish collected from 1995 
November 1995 in Cattaraugus Creek 
(background samples) and downstream 
above and below the Springville dam 

was analyzed. Twenty tissue samples were col-

Concentrations 

Values for cesium-134 were below detection lim
its or were statistically the same as background 

eating 
downstream 
roughly 
hour from 

observed 

Milk 

Milk 

near-site 
pared w 
Radionuclide 
pies 

H01.LYI.UH of 
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to census projections for 1995, 
people resided within 80 
WVDP. This population 

8. 6E-03 person-rem 
from radioactive 

released from the permitted 
1995. The resulting 
was 6. 6E-06 mrem 

are no EPA standards 
on the radiation dose to 

from liquid eft1uents 
and40 CPR 143, 

'-''"'''"'""H'·" (U.S. Environmental 
1984b ). The potable 

values 

Maximum an 
Individual 

Based on 
from the 
plant, and 
individual 
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4-2. EHective Dose t-f11'uv;~tP.t1T from liquid and Alrbome Effluents to a Maximally Exposed 
Individual Residing near the WVDP 

(north swamp and northeast swamp) is 8.1E-02 
person-rem (8.1E-04 person-Sv). This estimate 
is based on a population of 1. 3 million living 
within the SO-kilometer radius. The resulting 
average EDE from lagoon 3, the sewage treat
ment plant, the french drain, and north plateau 
drainage (north swamp and northeast swamp) per 
individual is 7.2E-05 mrem (7.2E-07 mSv). This 
dose of 0.000072 mrem (0.00000072 mSv) is an 
inconsequential addition to the dose that an aver
age 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 

liquid the Project during 1995 is the sum of the 
individual dose contributions. The hypothetical 
maximum EDE from all pathways to a nearby 
resident was 2.8E-02 mrem (2.8E-04 mSv). This 
dose is 0.03% of the 100 mrem (1 mSv) annual 
limit in DOE Order 5400.5. 
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Figure 4-3. Collective Effective Dose Equivalent from Liquid and Airborne Effluents to the Population 
Residing within 80 Kl'lometers of the WVDP 

total collective EDE to the population within 
80 kilometers (50 mi) of the site was l.OE-01 
person-rem (l.OE-03 person-Sv), with an aver
age EDE of 7.9E-05 mrem (7.9E-07 mSv) per 
individual. 

Table 4-2 (p. 4-7) summarizes the dose contribu
tions from all pathways and compares the 
individual doses to the applicable standards. 

Figure 4-2 shows the dose to the maximally 
exposed individual over the last nine years. The 
estimated dose for 1995 is about the same as the 
dose reported in previous years. 

Figure 4-3 shows the collective dose to the popu
lation over the last nine years. Although an 
upward trend results from increased project liq
uid releases over the last several years, the dose 
for 1995 is about the same as the dose for 1994. 

These data confirm the continued inconsequential 
addition to the natural background radiation dose 
that the individuals and population around the 
WVDP receive from Project activities. 

There were no 
by 

eff1uent 

E stimates 
radiation 

International 
Protection (1 
Radiation ~-»rr't"'''t. 

Biological 
These reports 
cancer induction to 
ages ranges from 1 cancer 
fatalities/rem. The most recent risk coefficient of 
5.0E-04 on 
Radiological Protection) was to estimate risk 
to a maximally exposed off-site individual. The 
resulting risk to this hypothetical individual from 
airborne and waterborne releases was a 1.4E-08 
probability of a cancer fatality (1 chance in 70 
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so that only current procedures are used. 

Quality Control in the Field 

Quality control (QC), an integral 
of environmental monitoring 

assurance, is a way of verifying that 
being and analyzed 
established quality assurance procedures: 
control ensures that sample 
analysis is consistent and repeatable; it is a means 
of tracking down possible sources of error. 
example, sample locations are clearly 

field to ensure that future samples are 
collected the same locations; 
equipment place in the t1eld is 
inspected, calibrated, and maintained; 
automated sampling stations are kept ''"""'·'""'"-' 
prevent tampering and ensure sample 

Samples are collected into appropriate 
and labeled immediately with pertinent 

Date, time, person doing the 
sampling conditions are 

as part of the record 
necessary, samples are preserved as soon as 
possible after collection. 

order to monitor quality problems 
be introduced by the sampling process, 
field samples, field blank samples, and trip 
samples are collected. Background 
collected for baseline environmental 

Field Duplicates 

Field duplicates are samples collected .,u ......... "u"' 

ously for the same analyte at one location, 
which they are treated as separate samples. If 
sampling matrix is homogenous, field duplicates 
provide a means of assessing the of 

5-2 



collection methods. Field duplicates 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. 

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 cleaned 
collecting equipment and into a sample container. 
Equipment blanks are collected to detect any 
cross-contamination that may be passed from one 
sampling location to another by the equipment. 
Many wells and surface water collection stations 
have dedicated collecting equipment that remains 
at that location; equipment blanks are not neces
sary at these locations. 

Trip Blanks 

Trip blanks are prepared by pouring laboratory
distilled water into sample bottles in the 
laboratory. The bottles are then placed into sam
ple coolers where they remain throughout the 
sampling event. Trip blanks are collected in order 
to detect any volatile organic contamination from 
the containers, coolers, or from handling during 
collection, storage, or shipping. Trip blanks are 
collected only when volatile organic samples are 
being collected. 

Environmental Background Samples 

To monitor each pathway for possible radiological 
contamination, samples of air, water, vegetation, 
meat, and milk are taken from locations remote 
from the site. Samples that are clearly outside site 
influence show natural radiological concentrations 

Quality Control in the Laboratory 

and serve as backgrounds or "controls," another 
form of field quality control sample. Background 
samples provide baseline information to compare 
with information from near-site or on-site sam
ples so that any possible influence from the site 
can be determined. 

Quality Control in the 
Laboratory 

More than 12,000 samples were handled as 
part of site monitoring in 1995. Samples 

for routine radiological analysis were analyzed 
on-site, with the rest being sent to subcontract 
laboratories. Off-site laboratories must maintain 
a level of quality control as specified in contracts 
between WVNS and the subcontract laboratories. 
Subcontract laboratories are required to 
participate in all applicable crosscheck programs 
and to maintain all relevant certifications. 

In order to monitor the accuracy and precision of 
data, 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 
analysts, maintenance and calibration of measur
ing 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 in
strument calibration and maintenance are kept. 
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 precision. 

5-3 



Chapter 5. Quality Assurance 

Standards 

Laboratory standards are materials containing a 
known concentration of an analyte of interest such 
as a pH buffer or a plutonium-239 counting stand
ard. Standards are either NIST -traceable or 
reference materials from other nationally recog
nized sources. At a minimum, one reference 
standard is analyzed for every twenty sample analy
ses, or one per day. The results of the analyses are 
plotted on control chart<;, which specify acceptable 
limits. If the results lie within these limits, then 
analysis of actual environmental samples may pro
ceed and the result<; deemed usable. 

Laboratory Spikes 

Another form of standard analysis is a laboratory 
spike. In a laboratory spike, a known amount of 
analyte is added to a sample or blank before the 
sample is analyzed. The percent recovery of the 
analyte indicates 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. Spike recoveries are 
recorded on control charts with documented ac
ceptance limits. 

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, 
distilled water, taken through the same prepara
tory procedure as a sample, serves as a laboratory 
blank for both radiological and chemical analyses 
of water samples. 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 proc
essed daily or with each batch of samples for a 
given analyte. 

A special form of laboratory blank for radiologi
cal samples is an instrument background count, 
which is a count taken of a planchet or vial 

containing no sample. The count serves three 
purposes: 

1) to determine if contamination is present in the 
counting instrument 

2) to determine if the instrument is responding in 
an acceptable manner 

3) to determine the background correction that 
should be applied in calculations of radiological 
activity. 

An instrument background count is taken before 
each day's counting. Background counts are re
corded on control charts with defined acceptance 
limits. An unacceptable 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 acceptance criteria. 

Crosschecks 

WVNS participates in formal radiological cross
check programs conducted by the U.S. 
Department of Energy (DOE) and the U.S. En
vironmental Protection Agency (EPA). The DOE 
requires all organizations performing effluent or 
environmental monitoring to participate in the 
semiannual Environmental Measurements Labo
ratory (EML) Quality Assessment Program 
(QAP), which is designed to test the quality of 
environmental measurements being reported to 
the DOE by its contractors. WVNS also partici
pates in crosscheck programs from the EPA's 
National Exposure Research Laboratory Charac
terization Research Division (NERL-CRD), 
formerly the Environmental Monitoring Systems 
Laboratory (EMSL). Crosscheck samples for ra-
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Chapter 5. Quality Assurance 

Samples sent off-site for analysis are accompa
nied by an additional chain-of-custody/analytical 
request form. Signature control must be main
tained by the agent transporting the samples. 
Subcontract laboratories are required by contract 
to maintain internal chain-of-custody records and 
to store the samples under secure conditions. 

Audits and Appraisals 

'~JVNS Quality Assurance conducted 
l' l' several surveillances in 1995 of various 

aspects of specific environmental programs at the 
WVDP, comparing them with requirements of 
the WVDP Environmental Quality Assurance 
Plan (WVDP-099). The environmental 
monitoring program, which was included in the 
scope of the surveillances, met the requirements 
of WVDP-099. 

The NRC visited the WVDP site in June 1995 in 
order to assess the status of WVNS' program for 
the operation of the vitrification facility. As a 
result of this review it was determined that a 
viable program for protecting public health and 
safety was in place. The NRC included five 
recommendations for program enhancement in 
their report. 

Later in 1995 WVNS Project Appraisals assessed 
environmental monitoring program compliance 
with DOE Orders. This assessment was part of 
the line-management self-assessment supporting 
the operational readiness review and included 
environmental monitoring. Project Appraisals re
ported one observation and one noteworthy 
practice. (For more information on site audits and 
assessments see the Environmental Compliance 
Summary: Calendar Year 1995 [p. lviiil.) 

Self-Assessments 

A reas of inquiry from two prescheduled 
self-assessments were combined into one 

self-assessment of the environmental monitoring 
program, conducted in calendar year 1995. In the 
course of the self-assessment, three observations 
were noted. Deficiencies have been addressed 
through formal corrective action procedures. In 
addition, several comments regarding possible 
program improvements were noted and 
commendable practices were identified. 

Nothing was found during the course of the 
self-assessment that would compromise data in 
this report or in the program in general. 

Data Management and Data 
Validation 

I nformation on ~nvir?n~ental monitoring 
program samples 1s mamtamed and tracked in 

the LIMS and includes collection, chain-of-custody 
transfer, shipping information, analytical results, 
and final validation status. 

All analytical data produced in the Environmental 
Laboratory at the bench level must be reviewed 
and signed off by a qualified person other than 
the one who performed the analysis. A similar 
in-house review is contractually required from 
subcontractor laboratories. 

All software used to generate data is subjected to 
verification and validation before use. 

Analytical data from both on- and off-site labora
tories are formally validated by the data 
validation group. As part of the validation proce
dure, quality control samples analyzed in 
conjunction with a batch of samples are checked 
for acceptability. After validation is complete and 
transcription between hard copy and the LIMS is 
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verified, the sample result is formally approved 
and released for use in reports. 

The data are then evaluated and reports are pre
pared. Before each technical report can be issued 
it must undergo a peer review in which the 
document, including the data, is comprehensively 
reviewed by one or more persons who are knowl
edgeable in the necessary field of work. 

The multiple levels of scrutiny built into data 
generation, validation, and reporting ensure that 
reliable and accurate data are reported from the 
environmental monitoring program. 

Data Reporting 

Radiological measurements require that 
analytical or instrumental background 

counts be subtracted from sample counts to obtain 
net values. If background counts are equal to or 
greater than the sample count, an individual 
sample result can be zero or negative. Therefore, 
sometimes a result will be lower than the 
minimum detection limit of an analytical 
technique. 

Although a negative value does not represent a 
physical reality, a reliable long-term average of 
many measurements can be obtained only if the 
very small and negative values are included in the 
population calculations. 

For individual measurements, uncertainties are 
reported as two times the standard deviation, 
which approximates a 95% confidence level or 
interval around the measurement. (See also "con
fidence coefficient" in the Glossary.) Positive 
means for which the 95% confidence interval 
does not include zero may be assumed to indicate 
detectable amounts of activity. 

Averages from measurements from a particular 
sampling location are calculated by taking a sim
ple arithmetic mean. What is not so clear, even 

Data Reporting 

as a professional consensus, is how to represent 
the uncertainty associated with an average from 
data collected from a given sample point through
out a set period of time, such as weekly samples 
collected over a year. 

One method in use by other facilities is to 
represent an average of a set of samples by 
using an arithmetic mean of the central values 
and then using the standard error of the mean 
to represent the range of variation in the sample 
values alone. This method does not consider the 
relative value of the uncertainties associated 
with the measurements. 

Thus, in situations where the analytical results 
of a group of samples are near the minimum 
detectable concentration and may all include 
zero within their confidence interval, the 95% 
confidence interval for the mean may not in
clude zero; therefore, the average may appear 
to be statistically greater than zero even though 
it is doubtful that any individual sample con
tained detectable radioactivity. 

In this report we have opted to express the 
confidence interval of the average of repeated 
independent samples collected at a sample loca
tion periodically over the year by pooling the 
error terms from the individual measurements 
going into the average, given that the standard 
deviations of the samples are relatively compara
ble. In this manner, we are expressing a 
reasonable and representative estimate of the 
uncertainty term for the (annual, monthly) aver
age value, as follows: 

where e1 through en represent the confidence 
interval or error terms for each of n measure
ments, and em equals the confidence interval for 
the mean. 
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Appendix A 
1995 Environmental Monitoring Program 

The WVDP Supports a Bluebird and Wood Duck Nesting-box Program 
Sponsored by the Springville Field and Stream Club 



1995 Environmental Monitoring Program 

The following schedule represents the West Valley Demonstration Project (WVDP) routine environmental 
monitoring program for 1995. This schedule met or exceeded the minimum program specifications needed 
to satisfy the requirements of DOE Order 5400.1. It also met 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 were the bases for selecting 
most of the schedule specifics. Additional monitoring was mandated by operational safety requirements 
(OSRs) and air and water discharge permits (40 CFR 61 and SPDES), which also required formal reports. 
Specifics are identified in the schedule under MONITORING/REPORTING REQUIREMENTS. 

Beginning in 1995, results from all locations except groundwater monitoring points were summarized in 
the Quarterly Environmental Monitoring Data Reports (QEMDRs). Groundwater monitoring data are 
summarized in quarterly groundwater monitoring results reports. A computerized environmental data
screening system implemented in 1995 identifies analytical data exceeding pre-set trigger limits. All 
locations were checked monthly for trends or noticeable results in accordance with criteria established 
in Documentation and Reporting of Environmental Monitoring Data (West Valley Nuclear Services Co., 
Inc. April 13, 1995). Reportable results were then described in the Monthly Trend Analysis Report 
(MT AR) together with possible causes and corrective actions, if indicated. A WVDP Effluent Summary 
Report (WESR) is transmitted with each MT AR. 

Schedule of Environmental Sampling 

The following table is a schedule of environmental sampling at the WVDP. Locations of the sampling 
points are shown in Figures A-1 through A-9. The index on pp. A-vi through A-ix 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 specifies oN-site or oFf
site. The remaining characters describe the specific location (e.g., AFGRVAL is Air OFf-site 
at GReat VALley). 

• Monitoring/Reporting Requirements - The bases for monitoring that location, any additional 
references to permits or OSRs, and the reports generated from sample data are noted. Routine 
reports cited in Appendix A are the WVDP Effluent Summary Report (WESR), the Monthly 
Trend Analysis Report (MT AR), the Quarterly Environmental Monitoring Data Report 
(QEMDR), the On-site Discharge Report (ODIS), and the annual Site Environmental Report 
(SER). 

• Sampling Type/Medium - Describes the collection method and the physical characteristics of the 
medium. 

• Collection Frequency -Indicates how often the samples are collected or retrieved. 

• Total Annual Sample Collections - Specifies the number of discrete physical samples collected 
annually for each group of analytes. 

• Analyses Performed/Composite Frequency - Type of analyses of the samples taken at each 
collection event, the frequency of composite, and the analytes determined for the composite 
samples are noted. 
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Location Code 

ANVITSK 
ANSEISK 

ANCSSTK 

ANLAUNV 

ANLAGAM 
ANNDAAM 

ANSDAT9 

AFDNKRK 
AFNASHV 
SFNASHV 

DFTLD #37 

WNSPOOl 

WNSP006 

WFBCTCB 
WFBCBKG 

BFMHAUR 
BFMSCHT 

Summary of Monitoring Program Changes for 1995 

Description of Changes 

Vitrification stack sampler and seismic sampler. Brought on-line 
November 1, 1995. 

System formerly monitoring the cement solidification system ventilation stack 
was reinstalled at a different area in the same building for monitoring 01-14 
building ventilation at the same stack location. 

Monitoring frequency changed from weekly to monthly. 

Ambient diffuse-source air samplers added to the monitoring 
program in 1995. 

Analytes and sampling frequency as specified by NYSERDA. 

AFDNKRK background sampler removed from program because of 
siting-access restrictions. New background sampler AFNASHV 
brought on-line in July 1995. 

Off-site background TLD location, formerly at Dunkirk air sampler, 
relocated to new Nashville location. 

Total manganese and dissolved sulfide added to monitoring program 
per SPDES permit modification effective November 1, 1994. 

Technetium-99 (Tc-99) added to assess concentrations at the point where 
liquid streams leave the site. 

Sampling frequency upgraded from biweekly to weekly for comparability 
with other surface water monitoring locations. Conductivity and Tc-99 added at 
WFBCBKG for comparison to liquid effluent discharge points. Conductivity added 
at WFBCTCB to reflect sampling protocol at other surface water points. 

Milk collection dropped from BFMHAUR because the dairy is no longer 
a commercial source of milk. This monitoring location was replaced by 
BFMSCHT, another near-site farm. 
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Location Code 

Groundwater 
Monitoring 
Points 

SF Soil Series 
and On-site 
Soils 

Sediments 

Summary of Monitoring Program Changes for 1995 

Description of Changes 

Program reviewed and sampling frequency and analytes tailored to address 
constituents of concern. 

Gross alpha/beta analysis added. 

Collection frequency changed from semiannual to annual. 
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Index of Environmental Monitoring Program Sample Points 

Air Effluent and On-site Ambient Air (Fig. A-1) 

ANSTACK
ANSTSTK
ANCSSTK
ANCSRFK
ANVITSK
ANSEISK
ANSUPCV
OVEs/PVUs
ANLLWTVC
ANLLWTVH-

ANLAUNV
ANLAGAM
ANNDAAM
ANSDAT9-

Main Plant 
Supernatant Treatment 
01-14 Building (formerly Cement Solidification) 
Size-reduction Facility 
Vitrification Heating, Ventilation, and Air Conditioning 
Seismic Sampler (Vitrification Back-up) 
Supercompactor 
Outdoor Ventilated Enclosures 
Low-level Waste Treatment Ventilation Cold Operation 
Low-level Waste Treatment Ventilation Radioactive 
(Hot) Operation 
Contaminated Clothing Laundry Ventilation 
Lag Storage (ambient air) 
NDA Area (ambient air) 
SDA Trench 9 (ambient air) 

Liquid Effluent and On-site Water (Fig. A-2) 

WNSP001-
WNSP006-
WNSP007-
WNSDADR
WNSWAMP
WNSW74A
WN8D1DR
WNSP008-
WNSP005-
WNCOOLW
WNFRC67-
WNERB53-
WNNDADR
WNDCELD
WNNDATR
WNST A W Series -
WNDNK Series-

*Not detailed on map. 

Lagoon 3 Weir Point 
Facility Main Drainage 
Sanitary Waste Discharge 
SDA Trench 14 Cover Run-off 
Northeast Swamp Drainage Point 
North Swamp Drainage Point 
Waste Farm Underdrain 
French Drain LLWTF Area 
South Facility Drainage 
Cooling Tower Basin 
Frank's Creek East 
Erdman Brook 
Disposal Area Drainage 
Drum Cell Drainage 
NDA Trench Interceptor Project 
Standing Water 
Site Potable Water* 

A- vi 

A-1 
A-1 
A-1 
A-1 
A-1 
A-1 
A-3 
A-3 
A-5 

A-5 
A-5 
A-5 
A-5 
A-5 

A-7 
A-9 
A-9 
A-9 

A-ll 
A-ll 
A-ll 
A-13 
A-13 
A-13 
A-15 
A-15 
A-15 
A-15 
A-15 
A-17 
A-19 



Index of Environmental Monitoring Program Sample Points 
(continued) 

On-site Groundwater and Seeps (Fig. A-3) 

SSWMU # 1-
SSWMU # 2-
SSWMU # 3-
SSWMU # 4-
SSWMU # 5-
SSWMU # 6-
SSWMU # 7-
SSWMU # 8-
SSWMU # 9-
SSWMU #10-
SSWMU #11-

Low-level Waste Treatment Facility Wells and WNSP008 
Miscellaneous Small Units Wells 
Liquid Waste Treatment System Wells 
HLW Storage and Processing Tank Wells 
Maintenance Shop Leach Field Wells 
Low-level Waste Storage Area Wells 
CPC Waste Storage Area Wells 
CDDL Wells, WNGSEEP, and WNDMPNE 
NDA Unit Wells 
IRTS Drum Cell Wells 
SDA Unit Wells 

Fuel Storage Area Well Points* 

Off-site Surface Water (Fig. A-4) 

WFBCTCB
WFFELBR
WFBCBKG
WFBIGBR-

Buttermilk Creek at Thomas Corners 
Cattaraugus Creek at Felton Bridge 
Buttermilk Creek Background 
Cattaraugus Creek at Bigelow Bridge Background 

Off-site Drinking Water (Figs. A-5 and A-9) 

WFWEL Series - Private Local Wells 

Off-site Ambient Air (Figs. A-6 and A-9) 

AFFXVRD
AFTCORD
AFRT240-
AFSPRVL
AFWEVAL
AFNASHV
AFBOEHN
AFRSPRD
AFGRVAL
AFBLKST-

*Not detailed on map. 

Fox Valley Sampler 
Thomas Corners Sampler 
Route 240 Sampler 
Springville Sampler 
West Valley Sampler 
Nashville (background) 
Dutch Hill Road Sampler 
Rock Springs Road Sampler 
Great Valley (background) Sampler 
Bulk Storage Warehouse Sampler 

A -vii 

A-21 
A-21 
A-23 
A-23 
A-25 
A-25 
A-25 
A-27 
A-27 
A-27 
A-29 
A-29 

A-31 
A-31 
A-31 
A-31 

A-33 

A-35 
A-35 
A-35 
A-35 
A-35 
A-35 
A-35 
A-35 
A-35 
A-35 



Index of Environmental Monitoring Program Sample Points 
(continued) 

Fallout, Sediment, and Soil (Figs. A-2 and A-4) 

AFDHFOP
AFFXFOP
AFTCFOP
AF24FOP
ANRGFOP
SF Soil Series -
SFCCSED
SFSDSED
SFBISED
SFTCSED
SFBCSED-
SN On-site Soil Series 

SNSW74A 
SNSWAMP 
SNSP006 

Dutch Hill Fallout 
Fox Valley Fallout 
Thomas Corners Fallout 
Route 240 Fallout 
Rain Gauge Fallout 
Air Sampler Area Soil 
Cattaraugus Creek at Felton Bridge 
Cattaraugus Creek at Springville Dam 
Cattaraugus Creek Background Sediment 
Buttermilk Creek at Thomas Corners Sediment 
Buttermilk Creek at Fox Valley Road Background Sediment 

Off-site Biological (Figs. A-5 and A-9) 

BFFCATC
BFFCTRL
BFFCATD 
BFMREED
BFMCOBO
BFMCTLS
BFMCTLN
BFMWIDR
BFMSCHT
BFVNEAR
BFVCTRL
BFHNEAR
BFHCTLS
BFHCTLN
BFBNEAR
BFBCTRL
BFDNEAR
BFDCTRL-

Cattaraugus Creek Fish, Downstream 
Cattaraugus Creek Fish, Background 
Cattaraugus Creek Fish, Downstream of Dam 
NNW Milk 
WNW Milk 
Milk, South, Background 
Milk, North, Background 
Southeast Milk, Near-site 
South Milk, Near-site 
Produce, Near-site 
Produce, Background 
Forage, Near-site 
Forage, South, Background 
Forage, North, Background 
Beef, Near-site 
Beef, Background 
Venison, Near-site 
Venison, Background 

A - viii 

A-37 
A-37 
A-37 
A-37 
A-37 
A-37 
A-37 
A-37 
A-37 
A-37 
A-37 
A-37 
A-37 
A-37 
A-37 

A-39 
A-39 
A-39 
A-39 
A-39 
A-39 
A-39 
A-39 
A-39 
A-41 
A-41 
A-41 
A-41 
A-41 
A-41 
A-41 
A-41 
A-41 



Index of Environmental Monitoring Program Sample Points 
(concluded) 

Direct Measurement Dosimetry (Figs. A-7, A-8, and A-9) 

DFTLD Series
DNTLD Series-

Off-site Dosimetry 
On-site Dosimetry 

A- ix 

A-43 
A-45 



Sample Location 
Code 

ANSTACK 
Main Plant 
Ventilation 
Exhaust Stack 

ANSTSTK 
Supernatant 
Treatment System 
(STS) Ventilation 
Exhaust 

ANCSSTK 
01-14 Building 
(Formerly 
Cement 
Solidification 
System (CSS)) 
Ventilation 
Exhaust 

ANCSRFK 
Contact Size
reduction Facility 
Exhaust 

ANVITSK** 
Vitrification 
HV AC Exhaust 

ANSEISK** 
Seismic Sampler, 
Vitrification 
Backup 

Monitoring/Reporting 
Requirements 

Airborne radioactive 
effluent points, 
including L WTS and 
vitrification off-gas 

Required by: 
• OSR-GP-1 
• 40 CFR 61 

Reported in: 
• WESR 
• MTAR 
• QEMDR 
• ODIS 
• SER 
• Air Emissions Annual 

Report (NESHAP) 

Airborne radioactive 
effluent point 

Required by: 
• OSR-GP-1 
• 40 CFR 61 

Reported in: 
• WESR 
• MTAR 
• QEMDR 
• ODIS 
• SER 
• Air Emissions Annual 

Report (NESHAP) 

1995 Monitoring Program 
On-site Effluent Monitoring: 

Air Effluents 

Sampling 
Type/Medium 

Continuous off-line 
air particulate 
monitors 

Continuous off-line 
air particulate 
filters 

Collection 
Frequency 

Continuous 
measurement of 
fixed filter, 
replaced weekly 

Weekly 

Continuous off-line ~ Weekly 
desiccant columns 
for water vapor 
collection 

Continuous off-line ~ Weekly 
charcoal cartridges 

Continuous off-line ~ Weekly 
air particulate filter 

* Weekly gamma isotopic only if gross activity rises significantly. 
** Samplers brought on line with cold operations in 1995. 
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Total Annual 
Sample 

Collections 

~ N/A 

~ 52 each location 

Weekly ftlters 
composited to 4 
each location 

52 each at two 
locations 

Weekly cartridges 
composited to 4 
each location 

~ 52 

Analyses Performed/ 
Composite Frequency 

Real-time alpha and 
beta monitoring 

Gross alpha/beta, 
gamma isotopic* 

Quarterly composite for 
Sr-90, Pu/U isotopic, 
total U, Am-241, 
gamma isotopic 

H-3 (ANSTACK and 
ANSTSTK only) 

Quarterly composite for 
I-129 

Filters for gross 
alpha/beta, gamma 
isotopic* upon 
collection 



Sampling Rationale 

ANSTACK DOE/EH-0173T, 3.0; OSR-GP-1, LA, 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. Requires continuous effluent monitoring per Subpart 
H, Section 6!.93(b) because potential emissions may exceed 0.1 mrem limit. 

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. Requires continuous effluent monitoring per Subpart H, Section 61.93(b) because potential 
emissions may exceed 0.1 mrem limit. 

ANCSSTK 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 01-14 building, which houses equipment used to treat 
ceramic metter off-gas. Requires continuous effluent monitoring per Subpart H, Section 61.93(b) because 
potential emissions may exceed 0.1 mrem limit. 

ANCSRFK 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 process area where radioactive tanks, pipes, and other 
equipment are reduced in volume by cutting with a plasma torch. 

ANVITSK DOE/EH-0173T, 3.0; OSR-GP-1; DOE/EP-0096, 3.3. 

Vitrification facility heating, ventilation, and air conditioning effluent exhaust stack. Sampler expected to be 
brought on-line in late 1995 when cold operations began. Interim approval; permit pending. 

ANSEISK DOE/EH-0173T, 3.0; OSR-GP-1; and DOE/EP-0096, 3.3. 

Vitrification system back-up filter for catastrophic-event monitoring in case of primary vitrification HVAC 
stack failure. 
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Sample lAJcation 
Code 

ANSUPCV 
Supercompactor 
Exhaust 

OVEs/PVUs 
Outdoor Ventilated 
Enclosures/ 
Portable 
Ventilation Units 

Monitoring/Reporting 
Reqnirements 

Airborne radioactive 
effluent point 

• OSR-GP-1 
• 40 CFR 61 

• WESR 
• MTAR 
• QEMDR 
• oms 
• SER 
• Air Emissions 

Annual Report 
(NESHAP) 

radioactive 
points 

• OSR-GP-1 
• 40 CFR 61 

• WESR 
• MTAR 
• QEMDR 
• oms 
• SER 
• Air Emissions 

Annual Report 
(NESHAP) 

1995 Monitoring Program 
On-site Effluent M.rmif·nri 

Air Effluents 

Sampling 
Type/Medium 

Continuous off-line 
air particulate 
monitor during 
operation 

Continuous off-line 

Collection 
Frequency 

Continuous 
measurement of 
fixed filter 

air particulate filter _,. Weekly 

Continuous off-line _,. As required 
air particulate filter 

* Gamma isotopic only if gross activity rises significantly. 

Total Annual 
Sample 

Collections 

__,. N/A 

__,. 52 

Collected filters 
composited to 4 

_,. l each location 

Collected filters** 
composited to 4 

Analyses Performed/ 
Frequency 

_,. Real-time beta monitoring 

Filters for gross 
alpha/beta, gamma 
isotopic* upon collection 

Quarterly composites for 
Sr-90, Pu/U isotopic, 
total U, Am-241, gamma 
isotopic 

Filters for gross 
alpha/beta, gamma 
isotopic* upon collection 

Quarterly composites for 
Sr-90, Pu/U isotopic, 
total U, Am-241, gamma 
isotopic 

** If, upon gross determination, individual filter is significantly higher than background, individual sample would be submitted immediately for isotopic 
analysis. 
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ANSUPCV 

OVEs/PVUs 

Sampling Rationale 

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. 

DOE/EH-0173T, 3.0; OSR-GP-1, l.B, 2.B; and DOE/EP-0096, 3.3. 

Outdoor ventilated enclosures; portable ventilation units used for handling of radioactive materials 
or for decontamination in areas without containment ventilation. 
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1995 Monitoring Program 
Environmental Surveillance: 

Air Effluents and On-site Ambient Air 

Sample Location Monitoring/Reporting Sampling Collection 
Code Requirements Type/Medium Frequency 

ANLLWTVC Airborne radioactive Continuous off-line Weekly (monthly 
Low-level Waste effluent point air particulate filter atANLAUNV) 
Treatment 
Ventilation, Required by: 
"Cold" Side • 40 CFR 61 

ANLLWTVH Reported in: 
Low-level Waste • WESR 
Treatment • MTAR 
Ventilation, "Hot" • QEMDR 
Side • ODIS 

• SER 
ANLAUNV • Air Emissions 
Laundry Change Annual Report 
Room Ventilation (NESHAP) 

ANLAGAM** Ambient diffuse source Continuous air _,. Weekly 
Lag Storage Area air emissions particulate filter 
Ambient Air 

Reported in: 
• MTAR 
• QEMDR 
• SER 

ANNDAAM** 
NDA Area 
Ambient Air 

ANSDAT9*** Ambient diffuse source Continuous air ..... Weekly 
SDA Trench 9 air emissions particulate filter 
Ambient Air 

Reported in: 
• Quarterly reports to 

NYSDEC Continuous off-line -;. Weekly 
• MTAR desiccant column 
• QEMDR for water vapor 
• SER collection 

Continuous off-line --;. Monthly 
charcoal cartridges 

* 
** 
*** 

Gamma isotopic only if gross activity rises significantly. 
Added to the monitoring program in 1995. 
Sampling frequency and analytical parameters as directed by NYSERDA. 
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Total Annual 
Sample Analyses Performed/ 

Collections Composite Frequency 

52 each location Filters for gross 
(12 at alpha/beta, gamma 
ANLAUNV) isotopic* upon collection 

_,. 52 each location _,. Gross alpha/beta 

Weekly filter Quarterly composite for 
composited to 4 Sr-90, gamma isotopic, 
each location Pu/U isotopic, total U, 

Am-241 

52 Gross alpha/beta 

Weekly filter Quarterly composite for 
composited to 4 gamma isotopic 

52 H-3 

Monthly cartridges Quarterly composite for 
composited to 4 I-129 



Sampling Rationale 

ANLLWTVC DOE/EH-0173T, 3.0; and DOE/EP-0096, 3.3. 
ANLLWTVH 

Sample "cold" and "hot" sides of ventilation exhaust from low-level waste treatment facility. 

ANLAUNV DOE/EH-0173T, 3.0; and DOE/EP-0096, 3.3. 

Samples ventilation from contaminated clothing laundry. 

ANLAGAM DOE/EH-0173T, 3.3.2. 

Monitors ambient air in lag storage area, a possible diffuse source of air emissions. 

ANNDAAM DOE/EH-Ol73T, 3.3.2. 

ANSDAT9 

Monitors ambient air in NDA area, a possible diffuse source of air emissions. 

DOE/EH-0173T, 3.3.2. 

Monitors ambient air by SDA trench 9, a possible diffuse source of air emissions. WVDP support of 
NY SERDA. 
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Sample Location 
Code 

WNSPOOl 
Lagoon 3 
Discharge Weir 

Monitoring/Reporting 
Requirements 

Primary point of liquid 
effluent batch release 

Required by: 
• OSR-GP-2 
• SPDES Permit 

Reported in: 
• Monthly SPDES 

DMR 
• WESR 
• MTAR 
• QEMDR 
• SER 

1995 Monitoring Program 
On-site Effluent Monitoring: 

Liquid Effluents 

Sampling 
Type/Medium 

Grab liquid 

Collection 
Frequency 

Daily, during 
lagoon3 
discharge' 

Total Annual 
Sample 

Collections 

- 40-80 

7-12 

Composite of daily 
samples for each 
discharge, 4-8 

Composite liquid Twice during __,. 8-16 
discharge, near 
start and near end 

Grab liquid Twice during _,. 8-16 
discharge, near 
start and near end 

Composite liquid __. Semiannual - 2 

Composite liquid __. Annual __. 1 

Grab liquid _,. Semiannual _, 2 

Grab liquid - Annual _,. 1 

' Lagoon 3 is discharged between four and eight times per year, as necessary, averaging ten days per discharge. 

A-7 

Analyses Performed/ 
Composite Frequency 

Daily for gross beta, 
conductivity, flow 

Every 6 days a sample is 
analyzed for gross 
alpha/beta, H-3, Sr-90, 
gamma isotopic 

Weighted composite for 
gross alpha/beta, H-3, 
C-14, Tc-99, Sr-90, 
I-129, gamma isotopic, 
Pu/U isotopic, total U, 
Am-241 for each month 
of discharge 

Two 24-hour composites 
for BOD-5, suspended 
solids, S04 , N03, N02, 

NH3 , total AI, Fe, and 
Mn, total recoverable Cd, 
Cr, Cu, Ni, Pb, and Zn, 
dissolved As and Cu, 
dissolved sulfide 

Settleable solids, total 
dissolved solids, pH, 
cyanide amenable to 
chlorination, oil & 
grease, surfactant (as 
LAS), total recoverable 
Co, Cr"'", Se, and V, 
dichlorodifluoromethane, 
trichlorofluoromethane, 
3, 3-dichlorobenzidine, 
tributyl phosphate, 
hexachlorobenzene, 
a!pha-BHC, heptachlor, 
xylene, 2-butanone 

A 24-hour composite for 
titanium 

A 24-hour composite for 
Ba and Sb 

Bis(2-ethylhexyl) 
phthalate, 4-dodecene 

Chloroform 



WNSPOOl 

Sampling Rationale 

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 beginning and end of each discharge 
period 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 

WNSDADR 
SDA Trench 
Run-off 

Monitoring/Reporting 
Requirements 

Combined facility 
liquid discharge 

Required by: 
• OSR-GP-2 

Reported in: 
• MTAR 
• QEMDR 
• SER 

Liquid effluent point 
for sanitary and utility 
plant combined 
discharge 

Required by: 
• SPDES Permit 

Reported in: 
• Monthly SPDES 

DMR 
• WESR 
• MTAR 
• QEMDR 
• ODIS 
• SER 

Surface water run-off 
point from SDA trench 
14 cover 

Required by: 
• Interim Measures 

Compliance 

Reported in: 
• Quarterly reports to 

NYSDEC 
• MTAR 
• QEMDR 
• SER 

1995 Monitoring Program 
On-site Effluent Monitoring: 

Liquid Effluents 

Sampling 
Type/Medium 

Timed continuous 
composite liquid 

Grab liquid 

Collection 
Frequency 

Weekly 

_,. Semiannual 

24-hour composite _,. 3 each month 
liquid 

Grab liquid 3 each month 

Grab liquid Weekly 

Grab liquid _, Annual 

Grab liquid .... Monthly 

A-9 

__,. 52 

Total Annual 
Sample 

Collections 

Weekly samples 
composited to 12 

Weekly samples 
composited to 4 

_,. 36 

Analyses Performed/ 

Gross alpha/beta, H-3, 
pH, conductivity 

Monthly composite for 
gamma isotopic and 
Sr-90 (monthly composite 
shared with NYSDOH) 

Quarterly for 
C-14, I-129, 
isotopic, total U, 
Am-241, Tc-99 

NPOC, TOX, Ca, 
Na, Ba, 
so., 
HC03 , 

Monthly samples -+ Gamma isotopic 
composited to 4 
quarterly samples 

36 

52 

_,. 1 

__,. 12 

Oil & grease 

pH, settleable solids, total 
residual chlorine 

Chlorofonn 

pH, total susJpended 
solids, oil 
flow, gross 
H-3, gamma 



Sampling Rationale 

WNSP006 DOE/EH-0173T, 5.10.1.1. 

By DOE Order all liquid effluent streams from DOE facilities shall be evaluated and their potential for 
release of radionuclides addressed. 

Per WVDP SPDES Permit NY0000973, outfall 116 (pseudo monitoring point) uses flow data from 
WNSP006. Monitoring for flow augmentation parameters (flow and total dissolved solids [TDS]) is 
performed at location WNSP006; calculated TDS and flow data related to sample point WNSP006 are 
reported for pseudo monitoring point 116 on the monthly SPDES DMR. 

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. 

WNSDADR NYSERDA interim measures compliance. 

WVDP support of NY SERDA. 

Grab sample monitoring surface water runoff from SDA trench 14 membrane cover. 
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® MTAR composited to 12 

liquid 

52 

52 

A·· 11 

~"a'·''~~ Performed/ 
Composite Frequency 

H-3, 

Monthly composite for 
gamma isotopic and Sr-90 
(monthly composite 
shared with NYSDOH) 

H-3, 

alpha/beta, H-3, 

Monthly composite 
gamma isotopic, Sr-90 



Sampling Rationale 

WNSWAMP DOE/EH-0173T, 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 represent surface and subsurface 
drainages from the construction and demolition debris landfill (CDDL), old hardstand areas, and otber 
possible north plateau sources of radiological or nonradiological contamination. 

WNSW74A DOE/EH-0173T, 5.10.1.1. 

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 represent surface and subsurface 
drainages from lag storage areas and other possible north plateau sources of radiological or nonradiological 
contamination. 

WN8DlDR DOE/EH-0173T, 5.10.1.3. 

Monitors the potential influence on subsurface drainage surrounding the high-level waste tank farm. 
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Sample Location Monitoring/Reporting 
Code Requirements 

WNSP008 Drains subsurface 
French Drain water from LLWTF 

lagoon area 

Required by: 
• SPDES permit 

• Monthly SPDES 
DMR 

• WESR 
• MTAR 
• QEMDR 
• ODIS 
• SER 

WNSPOOS Combined drainage 
Facility Yard from facility yard area 
Drainage 

Reported in: 
• MTAR 
• QEMDR 
• SER 

WNCOOLW Cools plant utility 
Cooling Tower steam system water 
Basin 

Reported in: 
• MTAR 
• QEMDR 
• SER 

1995 Monitoring Program 
Environmental Surveillance: 

On-site Surface Water 

Sampling Collection 
Type/Medium Frequency 

Grab liquid Monthly 

Grab liquid 3 each month 

Grab liquid --'> Annual 

Grab liquid ..... Monthly 

Grab liquid -Monthly 

A -13 

--'> 

-

-

Total Annual 
Sample Analyses Performed/ 

Collections Composite Frequency 

12 Gross alpha/beta, H-3 

36 Conductivity, pH, 
BOD-5, total Fe, total 
recoverable Cd and Pb 

1 As, Cr, total Ag, and Zn 

12 Gross alpha/beta, H-3, 
pH 

12 Gross alpha/beta, H-3, 
pH 

Monthly samples Quarterly composite for 
composited to 4 gamma isotopic 



WNSPOOS 

WNSP005 

WNCOOLW 

Sampling Rationale 

DOE/EH-Ol73T, 5.10.1.3. 

French drain of subsurface water from lagoon (LLWTF) area. NYSDEC SPDES permit no. NY0000973 
also provides for the sampling of this discrete drainage path for uncontrolled subsurface waters before they 
flow into Erdman Brook. Waters 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.) 

Facility yard surface water drainage; generally in accordance with DOE/EH-0173T, 5.10.1.1. Formerly 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 these surface waters flow to Erdman Brook. Waters 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 primarily for 
radiological parameters. 

Facility cooling tower circulation water; generally in accordance with DOE/EH-0173T, 5.10.1.!. 

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. 
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1995 Monitoring Program 
Environmental Surveillance: 

On-site Surface Water 

Total Annual 
Sample Location Monitoring/Reporting Sampling Collection Sample Analyses Performed/ 

Code Requirements Type/Medium Frequency Collections Composite Frequency 

WNFRC67* Drains NYS Low-level Grab liquid ..... Monthly -> 12 Gross alpha/beta, H-3, 
Frank's Creek Waste Disposal Area pH 
ofSDA 

_!;teported in: 
" Reported to 

NY SERDA 
• MTAR 
• QEMDR 
• SER 

WNERB53* Drains NYS and Grab liquid _,. Weekly - 52 .-;. Gross alpha/beta, H-3, 
Erdman Brook N disposal areas pH 
of Disposal Areas 

• Reported to 
NY SERDA 

"MTAR 
• QEMDR 
"SER 

WNNDADR Drains WVDP disposal Timed continuous ..... Weekly 52 pH 
Drainage between and storage area composite liquid 
NDAand SDA Weekly samples Monthly composite for 

composited to 12 gross alpha/beta, gamma 
• MTAR isotopic, H-3 
• QEMDR 
• SER 

Weekly samples Quarterly composite for 
composited to 4 Sr-90, I-129 

Grab liquid -Semiannual 2 NPOC,TOX 

Drains WVDP storage Grab liquid -> Monthly ..... 12 _,. pH, gross alpha/beta 
WNDCELD area 
Drainage 
S of Drum Cell Reported in: Monthly samples Quarterly composite for 

• MTAR composited to 4 Sr-90, I-129, gamma 
• QEMDR isotopic, H-3 
• SER 

WNNDATR** On-site groundwater Grab liquid .... Monthly _,. 12 .... Gross alpha/beta, H-3, 
NDA Trench interception gamma isotopic, NPOC, 
Interceptor Project TOX 

Reported in: 
• MTAR Monthly samples Quarterly composite for 
• QEMDR composited to 4 I-129 
• SER 

* Monthly sample collected by NYSDOH 
** Coordinated with Waste Management Operations 
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WNFRC67 

Monitors 
WNFRC67. 

1. 

.1. 

!, IV.9. 

of south of 
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Sample Location 
Code 

WNSTA W Series 
On-site standing 
water ponds 
receiving effluent 
includes: 

WNSTAW4 
Border pond 
of 

WNSTAWB 
Background pond 
at Sprague Brook 
maintenance 
building 

Monitoring/Reporting 
Requirements 

within vicinity of 
airborne or water 

1995 Monitoring Program 
Environmental Surveillance: 

On-site Surface Water 

Sampling 
Type/Medium 

Grab liquid 

Collection 
Frequency 

...,. Annual 

A- 17 

Total Annual 
Sample 

Collections 

...,. 1 each location· 

Analyses Performed/ 
Composite Frequency 

Gross alpha/beta, H -3, 
pH, conductivity, C!, Fe, 
Mn, Na, NO,+N02-N, 
so. 



WNSTAW DOE/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 
1, 2, 3, 7, and 8 were deleted from the monitoring program because they were built over or are now dry. 

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 by the 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 WNSTA Wl). 

WNSTAW9 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 location approximately 
14 kilometers north of the WVDP. 
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Sample Location 
Code 

Potable 
includes: 

WNDNKMS 
Maintenance Shop 

Water 

WNDNKJ\1P 
Plant 

Drinking Water 

WNDNKEL 
Environmental Lab 
Drinking Water 

WNDNKUR 
Utility Room 
(EP-1) Potable 
Water Storage 
Tank 

Monitoring/Reporting 
Requirements 

of potable 

~ Cattaraugus County 
• MTAR 
• QEMDR 
• QEMER 

1995 Mo>nit1orht~ 
Environmental Surveillance: 

On-site Potable Water 

Sampling 
Type/Medium 

liquid 

Grab liquid 

Collection 
Frequency 

_,. Monthly 

_,. Annual* 

Total AMual 
Sample 

Collections 

_,. 12 per location 

_,. 1 

Analyses Performed/ 
Composite Frequency 

Gross alpha/beta, H-3, 
pH, conductivity 

As, Ba, Cd, Cr, Hg, Se, 
fluoride, N03 

WNDNKllR only. Sample for NO, to be collected in March. Pb and Cu will also be sampled at this site based upon Cattaraugus County Health 
Department guidance. 
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_________________ ,, __ , ___________ , __ , __________ _ 
WNDNK 
Series 

WNDNKMS 

Site water; 

contamination into the 

from 

WNDNKMP Site drinking 

Same rationale WNDNKMS but 

Potable water sampled the 
point of water generation. 

WNDNKUR Site drinking water; generally 

Sampled at the utility room potable 
Sample location is EP-1, 

10, .2. 

an intermediate distance 

Laboratory in order to monitor the point farthest away from the 

5. 

storage tank before the site drinking water distribution system. 

A- 20 



Sample Location 
Code 

Low-level Waste 
Treatment Facility 
(SSWMU #1) 

WNW 
0103 
0104 u 
0105 
0106 
0107 
0108 
0109 
0110 
0111 
0114 
0115U 
0116U 
8603 
8604 u 
8605 

Surface: 
WNSP008 

Miscellaneous 
Small Units 
(SSWMU #2) 

WNW 
0201 u 
0202 u 
0203 
0204 u 
0205 
0206 
0207 
0208 
8606 

Monitoring/Reporting 
Requirements 

Groundwater 
monitoring wells 
around site super solid 
waste management 
units (SSWMUs)* 

Reported in: 
• SER 
• Quarterly 

Groundwater Reports 

1995 Monitoring Program 
Environmental Surveillance: 

On-site Groundwater 

Sampling 
Type/Medium 

Grab liquid 

Direct field 
measurement of 
sample water 

Collection 
Frequency 

See Tables 3-1, 
3-2, and 
AppendixE 

Total Annual 
Sample 

Collections 

See Tables 3-1, 
3-2, and 
AppendixE 

Analyses Performed/ 
Composite Frequency 

See Tables 3-1, 3-2, 
and 3-3 

NOTE: "U" designates upgradient, "B" designates background, and "C" designates crossgradient wells; the remainder are downgradient. 

* The groundwater monitoring program was revised in May 1995 after a review of results from previous years of sampling. The program in place at 
the end of 1995 is presented in the "Groundwater Monitoring Plan" (WVDP-239). 
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On-site 
Groundwater 

Sampling Rationale 

DOE Order 5400.1, IV.9; DOE/EH-0173T, 5.10.1.3; RCRA 3008{h) Order on Consent. 

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 upgradient (background) and 
downgradient of SSWMUs allows for both detection of groundwater contamination and evaluation of the 
effects associated with the individual SSWMUs. 

Groundwater protection is addressed in WVDP-091, "Groundwater Protection Management Program." 
Groundwater monitoring as detailed in WVDP··239, "Groundwater Monitoring Plan," is applicable to the 
1996 program. 

SSWMU #! Low-level waste treatment facilities, including four active lagoons, lagoons 2, 3, 4 and 5, and an inactive, 
filled-in lagoon, lagoon 1. 

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 

WNW 
0301 
0302 u 
0305 

NBlSB 

#3) 

Storage and 
Processing Tank 

WNW 
0401 lJ 

0403 u 
u 
c 

0406 

#4) 

Monitoring/Reporting 
Requirements 

monitoring wells 
site super solid 

• SER 
• Quarterly 

Groundwater Reports 

On-site 

Sampling 
Type/Medium 

liquid 

field 
measurement of 
sample discharge 
water 

"U" designates upgradient, "B" designates background, 

Wells that are dry and not used for groundwater monitoring. 

Annual 
Sample 

Collectiom 

See Tables 
3-2, and 
Appendix E 

Analyses Performed/ 
'Frequency 

See Tables 3-l, 3-2, 
and 3-3 

crossgradient wells; the remainder are downgradient. 

The groundwater monitoring program was revised in May !995 after a review of results from previous years of sampling. The program in place at 
the end of 1995 is presented in the "Groundwater Monitoring Plan" (WVDP-239). 
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On-site 
Groundwater 

SSWMU #3 

SSWMU #4 

Sampling Rationale 

DOE Order 5400.1, IV.9; DOE/EH-0173T, 5.10.1.3; RCRA 3008(h) Order on Consent. 

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 upgradient (background) and 
downgradient of SSWMUs allows for both detection of groundwater contamination and evaluation of the 
effects associated with the individual SSWMUs. 

Groundwater protection is addressed in WVDP-091, "Groundwater Protection Management Program." 
Groundwater monitoring as detailed in WVDP-239, "Groundwater Monitoring Plan," is applicable to the 
1996 program. 

Liquid waste treatment system containing eft1uent from the supernatant treatment system. 

High-level waste storage and processing area, including the high-level radioactive waste tanks, the supernatant 
treatment system, 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 
8608 u 
8609U 

Chemical Process 
Cell Waste Storage 
Area (SSWMU #7) 

WNW 
0701 u 
0702C 
0703 
0704 
0705 c 
0706U 
0707 

Monitoring/Reporting 
Requirements 

Groundwater 
monitoring wells 
around site super solid 
waste management 
units (SSWMUs)* 

Reported in: 
• SER 
• Quarterly 

Groundwater Reports 

1995 Monitoring Program 
Environmental Surveillance: 

On-site Groundwater 

Sampling 
Type/Medium 

Grab liquid 

Direct field 
measurement of 
sample discharge 
water 

Collection 
Frequency 

See Tables 3-1, 
3-2, and 
Appendix E 

Total Annual 
Sample 

Collections 

See Tables 3-1, 
3-2, and 
Appendix E 

Analyses Performed/ 
Composite Frequency 

See Tables 3-1, 3-2, 
and 3-3 

NOTE: "U" designates upgradient, "B" designates background, and "C" designates crossgradient wells; the remainder are downgradient. 

* The groundwater monitoring program was revised in May 1995 after a review of results from previous years of sampling. The program in place at 
the end of 1995 is presented in the "Groundwater Monitoring Plan" (WVDP-239). 
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On-site 
Groundwater 

Sampling Rationale 

DOE Order 5400.1, IV.9; DOE/EH-0173T, 5.10.1.3; RCRA 3008(h) Order on Consent. 

The on->ite WVDP groundwater monitoring program focuses on radiological and chemical surveillance 
both activi! and in"ctive super solid waste management units (SSWMUs). The program allows for the 
determination 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. 

Groundwater protection is addressed in WVDP-091, "Groundwater Protection Management Program." 
Groundwater monitoring as detailed in WVDP-239, "Groundwater Monitoring Plan," is 
1996 program. 

SSWMU #5 Maintenance shop sanitary leach field, formerly used by NFS and WVNS to process domestic sewage 
generated by the maintenance shop. 

SSWMU #6 The low-level waste storage area includes metal and fabric structures housing low-level radioactive wastes 
being stored for future disposal. 

SSWMU #7 The chemical process cell (CPC) waste storage area contains packages of pipes, vessels, and 
decontamination and cleanup of the chemical process cell in the former reprocessing plant. 
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Grab 

WNW 

sample discharge 

0804 

See 
3-2, and 

Total Annual 

See Tables 3-1, 
3-2, and 
Appendix E 

Analyses Performed/ 

See Tables 3-l, 3-2, 
and 3-3 

designates crossgradient wells; the remainder are downgradient 

a review of results from previous years of sampling. The program in place 



SSWMU 

·------------------·-------·-----
Sampling Rationale 

DOE 1, DOE/EH-0!73T, 5.10 .. 3; RCRA 3008(h) Order on 

The WVDP groundwater monitoring program focuses on radiological and 
both active and inactive super solid waste management units (SSWMUs). The program 
detem1ination of water quality. In addition, using wells situated hydraulically upgradient 
downgradient of SSWMUs allows for both detection of groundwater contamination and evaluation 
effects associated with the individual SSWMUs. 

protection is addressed in WVDP-091, "Groundwater Protection Management 
Groundwater monitoring as detailed in WVDP-239, "Groundwater Monitoring Plan," 

program. 

demolition debris landfill (CDDL), used by NFS and the 
nonradioactive materials. 

area (NDA) contains radioactive wastes generated by and 
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1995 Monitoring Program 
Environmental Survemance: 

On-site Groundwater 

Total Annual 
Sample Location Monitoring/Reporting Sampling Collection Sample Analyses Performed/ 

Code Requirements Type/Medium Collections Composite Frequency 

State-licensed Grab liquid Per NYSERDA* Per NYSERDA * Per NYSERDA * 
Disposal Area 
(SSWMU #11) 

WNW 
1101a U 
1101b u 
1101c U 
1102a 
1102b 
1103a 
1103b 
1103c 
1104a 
1104b 
1104c 
1105a 
U05b 
1106a U 
1106b u 
1107a 
1108a U 
1109a U 
1109bU 
UlOa 
1111a 

Fuel Storage Area Grab liquid See Tables 3-1, See Tables 3-1, See Tables 3-1, 3-2, 
(Not a SSWMU) 3-2, and 3-2, and and 3-3 

• Quarterly Appendix E Appendix E 
WNW Groundwater Reports 

8613A C Direct field 
8613B C measurement of 
8613C sample discharge 

water 

Well Points Well points Grab liquid See Tables 3-1, See Tables 3-1, See Tables 3-1, 3-2, 
(Not in a of main 3-2, and 3-2, and and 3-3 
SSWMU) Appendix E Appendix E 

WP-A 
WP-C 
WP-D 
WP-E 
WP-F 
WP-G 
WP-H 

NOTE: "U" designates upgradient, "B" designates background, and "C" designates crossgradient wells; the remainder are downgradient. 

* SDA wells are sampled by NY SERDA; therefore, frequencies and analyses are not included in this summary of the WVDP program. Data are 
presented in Appendix F. 
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On-site 
Groundwater 

Sampling Rationale 

DOE Order 5400.1, IV.9; DOE/EH-0173T, 5.10.1.3; RCRA 3008(h) Order on Consent. 

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 upgradient (background) and 
downgradient of SSWMUs allows both detection of groundwater contamination and evaluation of the 
effects associated with the individual SSWMUs. 

Groundwater protection is addressed in WVDP-091, "Groundwater Protection Management Program." 
Groundwater monitoring as detailed in WVDP-239, "Groundwater Monitoring Plan," is applicable to the 
1996 program. 

SSWMU #11 The state-licensed disposal area (SDA) was operated by NFS as a commercial low-level disposal facility; it 
also received wastes from NFS reprocessing operations. 

Fuel Storage Monitors groundwater in the vicinity of the underground fuel storage tanks; this is not included in any of the 
Area SSWMUs. 

Well Points Monitor groundwater of known contamination in the north plateau area. All well points are downgradient of 
the main plant. 
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WF'BCBKG, 

1995 JVIOmUJ>n 

Environmental Survemance: 

Off-site Surface Water 

Sampling 
Type/Medium 

Timed continuous 
composite liquid 

Collection 
Frequency 

Weekly 

Timed continuous '"' Weekly 
composite liquid 

Timed continuous _, Weekly 
coJ~mosi:te liquid 

Grab liquid -> Semiannual 

Grab liquid _,. Monthly 

WFFELBR is also sent to NYSDOH. 
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52 

52 

Weekly samples 
composited to 

Weekly samples 
composited 

- 12 

isotopic 



Sampling Rationalle 

WFBCTCB DOE/EH-Ol73T, 5.10. 

Buttermilk Creek is the surface water 
influence of WVDP drainage into Buttermilk Creek 

WFii'ELRR DOE/EH-Ol73T, 5.10.1.!. 

Because Buttem1ilk Creek is the 
Creek, WFFELBR monitors the potential 
downstream of the confluence with Buttem1ilk 

WFBCBKG DOE/EH-0173T, 5.10 ... 

Monitors background conditions of Buttennilk 
downstream conditions. 

WFBIGBR DOE/EH-0!73T, 5.10 .. 

Monitors background conditions of Cattaraugus 
comparison to downstream conditions. 
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the WVDP. 

of WVDP .. Allows 



Monitoring/Reporting 
Requirements 

1995 Monitoring Program 
Environmental Surveillance: 

Off-site Drinking Water 

Sampling 
Type/Medium 

Grab liquid 

Collection 
Frequency 

...,. Annual 

Total Annual 
Sample 

Collections 

..., 1 each location 

wells are not affected by the potential migration of contaminants in the subsurface at the WVDP. 
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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 (WFWELlO) is from a public water supply from 
deep wells. The tenth drinking water well, WFWEL06, is located 29 kilometers south of the Project and is 
considered a background drinking water source. 
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Sample Location 
Code 

AFF'XVRD 
3.0 km SSE at 
Fox Valley 

AFTCORD 
3 .. 7 km NNW at 
Thomas Comers 
Road 

AFRT240* 
2.0 km NEon 
Route 240 

AFSPRVL 
7 km Nat 
Springville 

AFWEVAL 
km SSE at West 

Valley 

AFDNKRK** 
50kmW 
Dunkirk 
(background) 

AFNASHV** 
37 km W at village 
of Nashville, town 
of Hanover 
(background) 

AFBOEHN 
2.3 km SW on 
Dutch Hill Road 

AFRSPRD 
1.5 km NW on 
Rock Springs 

AFGRVAL 
29 km S at Great 
Valley 
(background) 

AFBLKST 
Bulk Storage 
Warehouse 
2.2 km ESE at 
Buttermilk Road 

Monitoring/Reporting 
Requirements 

Particulate air samples 
around the WNYNSC 
perimeter 

Reported in: 
"MTAR 
• QEMDR 

SER 

Filter from duplicate sampler sent to NYSDOH. 
** AFNASHV replaced AFDNKRK in 1995. 

199.5 Monitoring Program 
Environmental Surveillance: 

Off-site Air 

Sampling 
Type/Medium 

Continuous air 
particulate filter 

Continuous 
desiccant column 
for water vapor 
collection 

Collection 
Frequency 

..... Weekly 

- Weekly 

Continuous ...., Monthly 
charcoal cartridge 
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Total Annual 
Sample 

Collections 

52 each location 

Weekly filters 
composited to 4 
each location 

Analyses Performed/ 

Gross alpha/beta 

Quarterly composite for 
Sr-90, gamma isotopic 

Total U, U/Pu isotopic, 
and Am-241 for 
AFRSPRD and 
AFGRV AL only 

52 each location _,. H-3 
(AFRSPRD and 
AFGRVAL only) 

12 composited to 4 
each location 
(AFRSPRD and 
AFGRVAL only) 

Quarterly composite for 
I-129 



AFFXVRD 
AFTCORD 
AFRT240 

AFSPRVL 

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. 

DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3. 

Off-site (remote) sampler located on private property in nearby community within 15 kilometers of the site 
(north). 

AFWEVAL DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3. 

Off-site (remote) sampler located on private property in nearby community within 15 kilometers of the site 
(southeast). 

A'FDNKRK DOE/EH-Ol73T, 5.7.4; DOE/EP-0023, 4.2.3. 

Off-site (remote) sampler considered to be representative of natural background radiation. Located 50 
kilometers west of the site (upwind) on privately owned property. Location discontinued in 1995. 

AFNASHV DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3. 

Off-site (remote) sampler considered to be representative of natural background radiation. Located 37 
kilometers west of the site (upwind) on privately owned property. Location replaced AFDNKRK in 1995. 

AFBOEHN DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3. 

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 NYSERDA property at the perimeter. 

AFRSPRD DOE/EH-Ol73T, 5.7.4. 

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 hut 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. 

AFGRVAL DOE/EH-Ol73T, 5.7.4; DOE/EP-0023, 4.2.3. 

Off-site (remote) sampler considered to be representative of natural background radiation. Located on 
privately owned property 29 kilometers south of the site (typically upwind). I-129 and H-3 sampled here 
also. 

AFBLKST DOE/EH-0173T, 5.7.4. 

Off-site monitoring of bulk storage warehouse, near site perimeter. 
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1995 Monitoring Program 
Environmental Surveillance: 

Fallout, Sediment, and Soil 

Total Annual 
Sample Location Monitoring/Reporting Sampling Collection Sample Analyses Performed/ 

Code Requirements Type/Medium Frequency Collections Composite Frequency 

AFDHFOP Collection of fallout Integrated Monthly 12 each location Gross alpha/beta, H-3, 
2.3 km SW particulate and precipitation pH, gamma isotopic 

precipitation around 
AFFXFOP WNYNSC perimeter 
3.0 km SSE 

Reported in: 
AFTCFOP • MTAR 
3.7 kmNNW • QEMDR 

• SER 
AF24FOP 
2.0kmNE 

ANRGFOP 
Met tower on-site 

SF Soil Series Long-term fallout Surface plug ..... Annual ..... 1 each location Gross alpha/beta, gamma 
Surface Soil (at accumulation composite soil isotopic, Sr-90, Pu-239, 
each of ten air Am-241, plus U-isotopic 
samplers) Reported in: and total U at SFRSPRD, 

• MTAR SFBOEHN, and 
• QEMDR SFGRVAL 
"SER 

SFCCSED Deposition in sediment Grab stream Annual ..... 1 each location Gross alpha/beta, gamma 
Cattaraugus Creek of facility sediment (Split of isotopic, Sr-90, U/Pu 
at Felton Bridge eft1uents SFSDSED and isotopic, total U, Am-241 

SFBCSED to 
SFSDSED NYSDOH) 
Cattaraugus Creek 
at Springville Dam • QEMDR 

• SER 
SFBISED 
Cattaraugus Creek 
at Bigelow Bridge 
(background) 

SFTCSED 
Buttennilk Creek 
at Thomas Corners 
Road 

SFBCSED 
Buttermilk Creek 
at Fox Valley 
Road (background) 

SN On-site Soil Reported in: Surface plug or ..... Annual - 1 each location Gross alpha/beta, gamma 
Series: • MTAR grab isotopic, Sr-90, Pu-239, 

• QEMDR Am-241, U-isotopic, total 
SNSW74A • SER U, AI, Sb, As, Ba, Be, 
(Near WNSW74A) Cd, Ca, Cr, Co, Cu, Fe, 

Pb, Mg, Mn, Hg, Ni, K, 
SNSWAMP Se, Ag, Na, Tl, V, Zn 
(Near 
WNSWAMP) 

SNSP006 
(Near WNSP006) 
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AFDHFOP 
AFFXFOP 
AI<'TCFOP 
AF24FOP 

ANRGFOP 

Series 

SFCCSED 

SFSDSED 

SFBISED 

SFTCSED 

SFBCSED 

Sampling Rationale 

DOE/EP-0023, 4.7. 

Collection of fallout particles and precipitation around the site perimeter at established air sampling locations. 
AFDHFOP (Dutch Hill at Boehn road), AFFXFOP (Fox Valley Road), AFTCFOP (Thomas Corners), 
AF24FOP (Route 240). Indicates short-term effects. 

Collection of fallout particles and precipitation on-site at the meteorological tower. Indicates short-term 
effects. 

5. 9. . Off-site soils collected at air sampling locations. 

Sl!WEVAL (West Valley), SFFXVRD (Fox Valley Road), Sl!'SPRVL (Springville), SFl'CORD (Thomas 
Corners), SFRT240 (Route 240), SFNASHV (Nashville), SFBOEHN (Boehn Road-Dutch Hill), SFGRVAL 
(Great Valley), SFRSPRD (Rock Springs Road), SFBLKST (bulk storage warehouse): Collection of long
term fallout data at established air sampler locations via soil sampling. 

DOE/EH-Ol73T, 5.12.1. 

Sediment deposition in Cattaraugus Creek at Felton Bridge. Location is first access point of Cattaraugus 
Creek downstream of the confluence with Buttermilk Creek. 

DOE/EH-0173T, 5.12.1. 

Sediment deposition in Cattaraugus Creek at Springville Dam. Reservoir provides ideal settling and 
collection location for sediments downstream of Butte1milk Creek confluence. Located downstream of 
SFCCSED. 

DOE/EH-0173T, 5.12.1. 

Sediment deposition in Cattaraugus Creek at Bigelow Bridge. Location is upstream of the Buttermilk Creek 
confluence and serves as a Cattaraugus Creek background location. 

DOE/EH-0173T, 5.12.1. 

Sediment deposition in Buttermilk Creek at Thomas Corners immediately downstream of all facility liquid 
effluents. 

DOE/EH·Ol73T, 5.12.1. 

Sediment deposition in Buttermilk Creek upstream of facility effluents (background). 

SN Soil Series DOE/EH-0173T, 5. 9 .!. On-site soil. (Samples may be partially composed of sediments.) 

SNSW74A Surface soil near WNI:.W74A. Location to be specifically defined by geographic coordinates. Corresponds 
to site drainage pattern flow (i.e., most likely area of radiological deposition/accumulation). 

SNSWAMP Surface soil near WNSW AMP. Location to be specifically defined by geographic coordinates. Corresponds 
to site drainage pattern flow (i.e., most likely area of radiological deposition/accumnlation). 

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 

B:FFCATC 
Cattaraugus Creek 
nm;vm:trP"m Of the 
Buttermilk Creek 
confluence 

BFFCTRL 
Control sample 
from nearby 

affected 
by the WVDP 
(7 

BFFCATD 
Cattaraugus Creek 

nr"'""'""""m of 

(background) 

30 km 
(background) 

Monitoring/Reporting 
Requirements 

• MTAR 
• QEMDR 
• SER 

Milk from animals 
foraging around facility 
perimeter and at 
background sites 

• MTAR 
• QEMDR 
• SER 

1995 1UU'UU'LU 

Environmental Surveillance: 

Sampling 
Type/Medium 

Collection 
Frequency 

Semiannual 
(Samples at 
BFFCATC and 
RFFCTRL shared 
with NYSDOH) 

Total Annual 
Sample 

Collections 

20 fish each 
location 

Annual . ..,. 10 fish 

Grab biological 

(BFFCATD only) 

Monthly 
(BFMREED, 
BFMCOBO, 
BFMCTLS, 
BFMCTLN. 
Samples at 
BFMREED and 
BFMCOBO 
shared with 
NYSDOH) 

Annual 
(BFMWIDR, 
BFMSCHT) 

12 monthly 
samples 
composited to 4 
each location 

- l each location 

replaces former lo..:ation (BFMHAUR), which no longer provides rmlk commercially. 
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Analyses 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 DOE/EH-0173T, 5.11.!.1. 
BFFCATD 

Sampling Rationale 

Radioactivity may enter a food chain in which fish are a major component and are consumed by the local 
population. 

BFFCTRL Control fish sample to provide background data for comparison with fish caught downstream of facility 
effluents. 

BFMREED DOE/EH-0173T, 5.8.2.1. 
BFMCOBO 
BFMWIDR Milk from animals foraging around facility perimeter. Milk is consumed by all age groups and is frequently 
BFMSCHT 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 Control milk samples collected far from site to provide background data for comparison with near-site milk. 
BFMCTLN 
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1995 Monitoring Program 
Environmental Surveillance: 

Off-site Biological 

Total Annual 
Sample Location Monitoring/Reporting Sampling Collection Sample Analyses Performed! 

Code Requirements Type/Medium Frequency Collections Composite Frequency 

BFVNEAR* Fruit and vegetables Grab biological Annual, at harvest 3 each (split with Gamma isotopic and 
Nearby locations grown near facility (fruits and (BFVNEAR and NYSDOH) Sr-90 analysis of edible 

perimeter, downwind if vegetables) BFVCTRL) portions, H-3 in free 
BFVCTRL* possible moisture 
Remote locations 
(16 km or more Reported in: 
from facility; • MTAR 
background) • QEMDR 

• SER 
BFHNEAR 
Beef cattle/milk 
cow forage from 
near-site location 

BFHCTLS or Grab biological Annual -+ l each location _, Gamma isotopic, Sr-90 
BFHCTLN (BFHNEAR, 
Beef cattle/milk BFHCTLS, or 
cow forage from BFHCTLN) 
control location 
south or north 
(background) 

BFBNEAR Meat (beef foraging Grab biological _, Semiannual - 2 each location Gamma isotopic and 
Beef animal from near facility perimeter, Sr-90 analysis of meat, 
nearby farm in downwind if possible) H-3 in free moisture 
downwind 
direction Reported in: 

• MTAR 
BFBCTRL • QEMDR 
Beef animal from • SER 
control location 16 
km or more from 
facility 
(background) 

BFDNEAR Meat (deer foraging Individual Annual, during - 3 Gamma isotopic and 
Deer in vicinity of near facility perimeter) collection hunting season Sr-90 analysis of meat, 
the site biological (BFDNEAR H-3 in free moisture 

Reported in: sample split with 
BFDCTRL • MTAR NYSDOH) 
Control deer 16 • QEMDR 
km or more from • SER During year as - 3 Gamma isotopic and 
facility available Sr-90 analysis of meat, 
(background) (BFDCTRL H -3 in free moisture 

sample split with 
NYSDOH) 

* Corn, apple, and bean samples are identified specifically as follows: corn BFVNEAC and BFVCTRC; apples BFVNEAA and BFCTRA; beans = 
BFVNEAB and BFVCTRB. 
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Sampling Rationale 

-------------------------------------------------------------------------
B.FVNEAR DOE/EH-0173T, 5.8.2.2. 

Fruits and vegetables (corn, apples, and beans) collected from areas near the 
from areas near the site predicted to have worst case downwind concentrations of radionuclides in air and 
soil. Sample analysis reflects steady state/chronic uptake or contamination of foodstuffs result of 
activities. Possible pathway to humans or indirectly through animals. 

BFVCTRL DOE/EH-0173T, 5.8.2.2. 

Fruits and vegetables collected from area remote from the site. 
for comparison with near-site samples. Collected in area(s) of no possible 

BFHNEAR DOE/EH-0173T, 5.8.2.2. 

Hay collected from areas near the site. Same as for near-site fruits and vegetables (BFVNEAR). 
pathway to humans through animals. Collected with either beef or milk sample 

BFHCTLS DOE/EH-01 73T, 5.8.2.2. 
BFHCTLN 

Hay collected from areas remote from the site. Background hay collected for N"~"""''"m 
samples. Collected in area(s) of no possible site impact. 

B.FBNEAR DOE/EH-0173T, 5.8.2.3. 

Beef collected from animals raised near the site. Following the rationale for vegetable 
site (BFVNEAR and BFHNEAR), edible flesh portion of beef animals is analyzed to 
radionuclide content passable directly to humans. For animals foraging downwind 
probable site impact. 

B.FBCTRL DOE/EH-Ol73T, 5.8.2.3. 

Beef collected from animals raised far from the site. Background beef collected 
samples. Collected in area(s) of no possible site impact. 

BFDNEAR DOE/EH-0173T, 5.8.3. 

Venison from deer herd found living near the site. Same as for 

1lFDCTRL DOE/EH-0173T, 5.8.3. 

Venison from deer herd living far from the site. Background deer meat collected for 
site samples. Collected in area(s) of no possible site impact. 
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Sample Location 
Code 

#1··16 

l,500m NW 
(downwind 

Nashville km 
NW 1995 
(background) 

Sardinia-Savage 
Road 

(background) 

Monitoring/Reporting 
Requirements 

radiation around 

1995 "111
"'"''""' ... 

Environmental Snrvemance: 

Off-site Direct Radiation 

Sampling 
Type/Medium 

Collection 
Frequency 

_,. Qua1terly 

A- 43 

Total Annual 
Sample 

Collections 

5 TLDs at each of 
23 locations 
collected 4 times 
per year 

Analyses Performed/ 
Composite Frequency 

Quarterly gamma 
radiation exposure 



Sampling 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 surrounding environs. 

In addition to general NRC crosschecks at selected sites, a biennial HPIC gamma radiation measurement is 
completed at all TLD locations. 
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Sample Location 
Code 

DNTLD Series 
Thermolumine
scent Dosimetry 
(TLD) On-site: 

#18, #19, #33 
At three comers 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 NNW of 
plant 

#42 
SDA T-1 Building 

#43 
SDA West 
Perimeter Fence 

Monitoring/Reporting 
Requirements 

Direct radiation on 
facility grounds 

Reported in: 
• QEMDR 
• SER 

1995 Monitoring Program 
Environmental 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 
20 sites collected 4 
times per year 

Analyses Performed/ 
Composite Frequency 

Quarterly gamma 
radiation exposure 



DOSIMETRY DOE/EH-Ol73T, 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 mrem/annum {1 mSv/annum) from site activities. 

In addition to general NRC crosschecks at selected sites, a biennial HPIC gamma radiation measurement is 
completed at all locations. 

Potential TLD sampling locations are continually evaluated with respect to site activities. 
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A-2. Surface Water and Soil. 
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not actively 
retained for water level measurements). 



SFSDSED i 

TO SPRINGVILLE 
(6 km) 

@)WNSTAWB 

TO SPRAGUE BROOK PARK 

WFBIGBR + 
SFBISED .·· 

./ 

s uee}~ ... _! 
tl.afCI.lC)I.l / 

-~·· 

(4 km downstream 
at Springville Dam) 

I . . 

I 

WNYNSC BOUNDARY 

PROJECT SITE BOUNDARY 

CREEK SAMPLE POINT 

STANDING WATERS 

TO WEST-.V~EY 
(5.6 km) 

2 KILOMETERS 

APPROX. SCALE 

Location of Off-site Surface Water and Sediment Samples. 

A-50 
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TO SPRINGVILLE 
(6 km) 

: 
CORNERS 

tOBFVNEAR (BEANS, SWEET 
(On Rt. 240: 1/2 Mile 
North of Rt. 39) 

/ 

ROAD 

TO DUNKIRK o 

(50 km) \"\ ~ 

WFWELO? __ j ·.. ~ 

0 WFWEL01 

Q DAIRY FARM 

' ' 

I 
' 

I 
' ' 

[_WNYNSC 

TO GREAT VALLEY 
(29 km) 

BFMSCHT 

Q 

. --

OB~DNEAR 
' 

CORN) 

0 BIOLOGICAL SAMPLING POINT 2 KILOMETERS 
I 

0 DRINKING WATER WELL SUPPLY 

---- WNYNSC BOUNDARY 

PROJECT SITE BOUNDARY 

Figure A-5. Near-site Drinking Water and Biological Sample Points. 
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AND 

TO 

WNYNSC BOUNDARY 

PROJECT SITE BOUNDARY 

AIR SAMPLER LOCATION 

n r r, 
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0 2 KILOMETERS 
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... * 
37 (NASHVILLE) 

TO 

(19 km) 

WNYNSC BOUNDARY 

PROJECT SITE BOUNDARY 

"' * -23 

* SEE FIGURE A--9 FOR !~EMOTE TLD MONITOI::ZING POINTS 
MORE THAN 5 KILOMETERS 1:-ROM THE WVDP SITE. 

Figure A-7. Loca ermolumi rn 
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F meters (TLDs). 



£ - Thermoluminescent 
Dosimetry 

- Air Sampler 

8 - Drinking Water 
Wei! Supply 

- Beef. Deer or Fish 
Sampling Point 

II - Vegetation 
Sampling Point 

-·- Dairy Farm 

-Standing 
Sampling Point 

REF: NYSDOT, New York State Map- West Sheet, 
1:250,000, Revised 1982 

A~9. Environmental more than 5 kilometers from the WVDP Site. 
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Appendix B 

Environmental Regulations, Orders, Standards, and Permits 



* 
** 

- 1 

Department Energy Radiation 
and Derived Concentration 'UI"'""€'" 

Effective Dose Equivalent Radiation Standard for Protection of the Public 

Continuous exposure of any member of the public from routine activities: 
100 IIJH:flll/ yt:<IT mSv/yr) effective dose equivalent from all exposure pathwvays 

of Energy Derived Concentration Guides for 
Drinking Water and Air 

Radio nuclide In In Radio nuclide 
Air Water (years) Air 

1.2E+Ol lE-07 2E-03 Eu-152 1.4E+Ol 5E-1 

5.7E+03 6E-09 7E-05 8.8E+OO 5E-l 

Fe-55 2.7E+OO 5E-09 2E-04 Eu-155 5.0E+OO 3E-10 

Ni-59 7.5E+04 4E-09 7E-04 Th-232 1.4E+ 10 7E-15 

5.3E+OO SE-11 5E-06 7.2E+Ol 2E-14 

Ni-63 LOE+02 2E-09 3E-04 1.6E+05 9E-14 

2.9E+Ol 9E-12 lE-06 U-234•• 2.4E+05 9E-14 

Y-90 7.3E-03 lE-09 lE-05 U-235** 7.0E+08 lE-13 

Zr-93 1.5E+06 4E-ll 9E-05 U-236•• 3.4E+06 

Nb-93m 1.5E+Ol 4E-10 3E-04 u-23s·· 4.5E+09 lE-13 

2.1E+05 2E-09 lE-04 Np-239 6.5E-03 5E-09 

Ru-106 l.OE+OO 3E-11 6E-06 Pu-23s·· 8.8E+Ol 3E-14 

Cd-l13m 1.4E+Ol 8E-12 9E-07 Pu-239** 2.4E+04 2E-14 

Sb-125 2.8E+00 lE-09 5E-05 Pu-24o·· 6.5E+03 2E-14 

Te-125m 1.6E-Ol 2E-09 4E-05 Pu-241 1.4E+Ol lE-12 
Sn-126 l.OE+05 lE-10 8E-06 Am-241•• 4.3E+02 2E-14 

1.6E+07 7E-11 SE-07 Am-242m .5E+02 2E-14 
2.1E+OO 2E-10 2E-06 Am-243 7.4E+03 2E-14 

Cs-135 2.3E+06 3E-09 2E-05 Cm-243 2.8E+Ol 3E-14 
Cs-137** 3.0E+Ol 4E-10 3E-06 Cm-244 l.SE+Ol 4E-14 
Pm-147 2.6E+OO 3E-10 IE-04 Gross Alpha N/A 2E-14 

(as Am-241) 

Sm-151 9.0E+Ol 4E-10 4E-04 Gross Beta N/A 9E-12 
(as Sr-90) 

8, 1990). Effective May 8, 1990. 
these radionuclides in WIDP effluent are performed routinely. 
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Water 

5E-05 

4E-08 

3E-08 

3E-08 

2E-06 

3E-08 

SE-08 

3E-08 



-2 

or to 

Atomic 1 et 

1. General 

5480.1B. September 23, 1986. Environment, Safety, and Health Program for DOE Operations, 
lH'-AUUlUJ;;; '-'HUH]';'- 5 (May 

Act (CAA). 42 

Resource 

Act of 

nrnnPt'luu Protection, Safety, Protection 
1990). 

Water Act (CWA)]. USC 1251 et , as 

. 42 USC 6901 et , as and 

42 USC 4321 et 

Act . 42 USC 9601 et 
1986), and implementing regulations. 

of 1986,42 USC 1001 et seq., and 

implementing regulations (NYCRR). 

radionuclides from the West 
8, 1990), including Change 2 

Demonstration 
7, 1993). 

uu'"'""'" System 

and 

'""·"' .. """'"''-' by the Environmental 
""'"u"'' (NESHAP), 

at the West Demonstration not constitute 
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A CO was issued. co 8/01/99. 

issued. 



Table B- 3 (continued) 

vrmnM Environmental 

Status 

12/01/98. 

the 

Scale vitrification 8/01199. 

NYSDEC/CO 8/01/99. 

042200-01 

B-6 



Permit Name and Number 

Cold chemical solids transfer 
system 

system 

0 1-14 tJUHUlHJ', 

Contact size-reduction 
(WVDP-287-01) 

NYSDEC/CO 

NYSDEC/Permit to 
Construct an Air 
Emission Source 

EPA/Interim NESHAP 

P A/Interim NESHAP 

I EP A/NESHAP 

EPA/NESHAP 

- 3 

tank vent for vitrification 

emissions 

Contact size-reduction and 
decontamination 
radionuclide emissions 

B-7 

None 

Status 

8/01/99, 

extended to 7/31/96. Will 
CO after NOx stack 

scheduled for 5/96. 

Issued 5/08/95, No 
date. 

10/05/87. Modified 
5/25/89, pv·rnr-:.t1An date. 

Issued 10/05/87. No cxpuauuu 

date. 
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Bird 
Service/New York 
State Division of Fish 
and Wildlife 

- 3 

Licenses for the removal of nests I The 
of mie:ratorv birds 

B-9 

1995 Lnan~es Status 

was renewed. "mA V<'Or license and annual 

Service 



at WVDP 



Table C -1.1 

Radioactivity of Liquid Effluents Released from 
3* in 1995 (curies) 

lst 2nd Quarter 3rd Quarter 4th Quarter Annual Total 

6.07±1.51E-04 1 .43±0.60E-04 2. 78±1.09E-04 2.38±1.32E-04 1.27±0.24E-03 

8.71±0.34E-03 2.42±0.11E-03 3.89±0.23E-03 5.24±0.29E-03 2.03±0.05E-02 

3. 14±0.07E-01 3.58±0.11E-01 5.34±0.16E-01 2.18±0.07E-01 1.42±0.02E+00 

1. 89±0. 09E-03 6.64±0.45E-04 1.33±0.07E-03 1. 66±0. 09E-03 5.54±0.15E-03 

3.44±0.59E-04 9 .44±2. 65E-05 1.20±0.31 E-04 3.05±0.44E-04 8.63±0.84E-04 

0.00±6. l4E-05 0.00±3.10E-05 0.00±4.35E-05 0.00±4.36E-05 0.00±9.23E-05 

1.24±0.518-03 0. 00±3. 7 6E-04 0.00±5.33E-04 0.00±5.58E-04 1.24±l.OOE-03 

4.20±0.29E-04 7 .12±0.66E-05 1.06±0.08E-04 1. 25±0. 08E-04 7.22±0.32E-04 

U-2331234 2.43±0.19E-04 2.96±0.39E-05 6.53±0.54E-05 7. 82±0. 54 E-05 4.16±0.21E-04 

5.10±1.27E-06 1.85±0.71E-06 2.08±0.62E-06 2.10±0.58E-06 1.11±0.17E-05 

1.32±0.108-04 2.16±0.33E-05 3.38±0.33E-05 4.47±0.33E-05 2.32±0.12E-04 

Pu-238 1.27±0.208-05 0.94±2.168-07 9.19±4.96E-07 6.59±1.05E-06 2.03±0.23E-05 

3. 50± l. 03 E-06 -1.39±9.008-08 2. 98±2. 82E-07 3.01±0.63E-06 6.79±1.24E-06 

3.57±1.08E-06 2.15±3.16E-07 1.67±5.428-07 2.17±0. 718-06 6.12±1.44E-06 

6.53±2.41E-05 2.90±1.488-05 5. 70±1.80E-05 3.44±1.688-05 1.86±0.38E-04 

2.06±0.878-04 2.31±0.40E-04 1. 63±0 .428-04 1.41±0.548-04 7.41±1.188-04 

8.08±1.42E-03 2.58±0.82E-03 5.41±0.89E-03 3.30±1.16E-03 1.94±0.22E-02 

3.92±0.16E+02 7.18±0.11E+Ol 1.99±0.02E+02 1.45±0.08E+02 8.08±0.18E+02 

* 

c 1-3 



2 

Liquid Effluent Radioactivity 
of Guidelines 

Isotope Discharge Activitya Radioactivitya Concentration %of 
(Ci) (Bequere!s) (J.tCi/mL) (f!Ci/mL) 

1.27±0.24E-03 4.68±0.87E+07 3.26±0.61E-08 N/Ab N/A 

Beta 2.03±0.05E-02 7.50±0.19E+08 5.22±0. l3E-07 N/A 

H-3 1.42±0.02E +00 5.27±0.08E+ 10 3.67±0.06E-05 2.00E-03 .83 

Sr-90 5.54±0.15E-03 2.05±0.06E+08 1.43±0.04E-07 I.OOE-06 14.28 

Cs-137 8.63±0.84E-04 3.19±0.31E+07 2.22±0.22E-08 3.00E-06 0.74 

Co-60 0.00±9.23E-05 O.OO::t3.42E+06 0.00±2.38E-09 S.OOE-06 <0.05 

K-40 1.24±LOOE-03 4.59±3.69E+07 3.19±2.57E-08 N/Ab N/A 

U-232 c 7. 22±0. 32E-04 2.67±0.12E+07 l.86±0.08E-08 l.OOE-07 18.61 

U-2331234 c 4.16±0.21E-04 1.54±0.08E+07 l.07±0.05E-08 5.00E-07 

U-2351236c 1.11±0.17E-05 4.12±0.62E+05 2. 87±0.43E-10 5.00E-07 0.06 

U-238c 2.32±0.12E-04 8.59±0.43E+06 5.98±0.30E-09 6.00E-07 .00 

Pu-238 2.03±0.23E-05 7.51±0.86E+05 5.23±0.60E-10 4.00E-08 1.31 

Pu-239/240 6. 79±1.24E-06 2.51±0.46E +05 L75±0.32E-10 3.00E-08 0.58 

Am-241 6. 12±1.44E-06 2.27±0.53E+05 1.58±0.37E-10 3.00E-08 0.53 

I-129 1.86±0.38E-04 6.87±1.39E+06 4. 78±0. 97E--09 5.00E-07 0. 

C-14 7.41±1.18E-04 2.74±0.44E+07 l.91±0.30E-08 7.00E-05 0.03 

Tc-99 1. 94±0. 22E-02 7.17±0.81 E+08 4.99±0.57E-07 l.OOE-04 0.50 

Total % of DCGs 42.61 

a Total volume released: 3.88E+10 mL. 

b Derived concentration guides are not applicable to gross alpha, gross beta, or pota.ssium-40 activity. 

c Total U = 8.08±0.18£+02; average U (flglmL) 2.08±0.05E-02 

NIA Not applicable. 

are listed in Table B-1. 

*Results for samples collected from monitoring location WNSPOOJ. 

c 1-4 



3 

Radioactivity in Surface Water 

Month Beta H-3 
(standard units) 

0.00±7.85E-09 1.15±0.17E-07 9.94±7.74E-08 7.09 

-1.00±1. 04E-08 1.33±0.17E-07 O.OO±l.OOE-07 7.49 

March 1. 04±1. 47E-08 2.25±0.21E-07 8.95±5.53E-08 7.26 

-0. 54±1.30E-08 3.33±0.34E-07 1.10:±:0.78E-07 7.05 

I 7.()8 

June l.78±3.41E-09 6.84±0. 77E-08 3.51±7.69E-08 7.77 

-0. 5 5±2. 85E-09 5.05±0. 70E-08 2. 89±7 .62E-08 7.78 

1.29±2.48E-09 9.12±0.74E-08 7.68±7.71E-08 7.92 

0.76±2.64E-09 7. 65±0. 69 E-08 9.24±7.73E-08 7.77 

October 0.41±2.04E-09 l.02:!:0.08E-07 1.51 ±0. 84E-07 7.68 

November 2.51±2. 19E-09 1.72±0.09E-07 1. 25::.1:0. 79E-07 7.35 

December 2 .17±2. 53E-09 4.76±0.15E-07 7.08±7.56E-08 7.90 

c 1-5 



Month 

February 

March* 
April 

May 

June* 

July 
August* 
September 

October 
November 

December* 

Quarter 

1st Qtr 
2nd Qtr 
3rd Qtr 
4th Qtr 

1st 
2nd Qtr 
3rd 
4th Qtr 

Table C- 4 

1995 Radioactivity Concentrations (J.lCilmL) 
Downstream of the WVDP at Frank's 

Alpha Beta H-3 

2.30±2. 88E-09 4. 90±0.48E-08 7.52±0.92E-07 

1.38±3.15E-09 2.67±0.37E-08 1.14±0.76E-07 

2.74±3.39E-09 5.42±0.52E-08 1.65±0.13E-06 

-0.64±2.35E-09 2.86±0.40E-08 1.68±0. 79E-07 

0.01±1.40E-09 4.53±0.35E-08 1.69±0.80E-07 

6.66±2.67E-09 1.88±0.07E-07 1.83±0.07E-05 

1.22±3.07E-09 8.42±0. 71E-08 4.12±0.81E-07 

4.58±2.65E-09 1.98±0.10E-07 1.68±0.07E-05 

0.68±2.21E-09 9.67±0.60E-08 4.86±0.76E-07 

-0.30±1.37E-09 5.05±0.45E-08 2.03±0.81E-07 

0.36±1.04E-09 3.07±0.36E-08 l .43±0. 79E-07 

1. 65±1. 04E-09 6.08±0.44E-08 1.68±0.11 E-06 

C-14 I-129 U-232 U-233/234 

Sr-90 

2.10±0.34E-08 

1.23±0.30E-08 

1.64±0.30E-08 

1.26±0.30E-08 

2.25±0. 30E-08 

1.38±0. 33E-08 

3.78±0.45E-08 

6. 56±0. 62E-08 

3.71±0.44E-08 

2.32±0.43E-08 

1.24±0.28E-08 

2.68±0.39E-08 

U-235/236 

4. 03±5. 49E-09 0.58±1.03E-09 8.01±0. 74E-10 7.25±l.37E-10 2.51±2.25E-ll 

2.42±7.24E-09 2.14±1.13E-09 0.00±1.16E-10 3.82±1.20E-10 4.42±4. 93E-11 

0.38±5.58E-09 7.11±7.65E-10 1.46±0.17E-09 1.33±0.27E-09 9.87±7.21E-11 

0.76±7.11E-09 -0. 52±1. 07E-09 3.07±0.24E-10 3.55±0.80E-10 5.06±2.96E-11 

U-238 Total U Pu-238 Pu-239/240 Am-241 
(~tg/mL) 

4.35±1.01E-10 8. 85±0. 16E-04 1.84±7.26E-11 1.5l±2.14E-11 4.96±7.65E-11 

3.86±1.20E-10 1.74±0.02E-03 2.39±4.84E-ll -0.97±1 .38E-11 -1.71±4.33E-1 

6.23±1.71E-10 1.61±0.02E-03 -0.69±3.31E-11 2. 79±2.12E-11 1. 55±3.11E-11 

2.14±0.60E-10 8.42±0.46E-04 9.52±3.60E-11 0. 76±1.11E-11 1.65±4.39E-11 

*Month of discharge from WNSPOOJ. See Table C-1.27 for a summary of water 

c 1-6 

Cs-137 

0.00±1.02E-08 

0. 00±1. 46E-08 

0.00±1.41E-08 

O.OO±l.45E-08 

0. 00±1. 37E-08 

0.00±2.01E-08 

0.00±1.56E-08 

0.00±1.20E-08 

O.OO±l.34E-08 

0.00±1.88E-08 

Tc-99 

1.43::W. 

3. 1±0.26E-·08 

4.61±0.35E08 

7.76±1 



Month 

March 
1st 

June 
2nd 

October 
November 
December 
4th 

Month 

March 

June 

October 
November 
Decemher 

C- 5 

Concentrations (~-tCilmL) in Surface Water 
WNSP007 

Beta H-3 Cs-137 

3.06±9. 70E-09 1. 98±1. 23E-08 O.OO±l.OOE-07 

-3.80±7.57E-09 1.26±0.98E-08 2.39±8.44E-08 

-0.08±1.10E-08 3.81±1.31E-08 7.10±8.70E-08 

0.00±4.37E-09 

-3.14±8. 79E-09 3.54±1.10E-08 8.40±8.10E-08 

1.70±2.41E-09 1.92±0.53E-08 5. 37 ±8. 71E-08 

-0.56±3.658-09 2.30±0.58E-08 2. 95±8.59E-08 

0.00±4.50E-09 

0.69±3.89E-09 2.49±0. 59E-08 7.64±7.70E-08 

-1.35±3.27E-09 1.53±0. 71E-08 3.12±6.52E-08 

-0.47±2.21E-09 2. 54±0. 48E-08 5.84±7.75E-08 

0. 00±4.53E-09 

0.76±1.93E-09 2.57±0.47E-08 4.87±8.89E-08 

-0.78±1.70E-09 2.74±0.44E-08 4.04±7 .50E-08 

0.41±1. 21E-09 2.56±0.45E-08 9.67±7.70E-08 

0.00±5.23E-09 

Table -1.6 

1995 Monthly Radioactivity Concentrations (~-tCilmL) in Surface Water 
French Drain Location WNSP008 

Beta H-3 

1.19±4.04E-09 3.43±0.83E-08 3.80±0.16E-06 

-5.43±7 .53E-09 4.58±0.89E-08 3. 77±0 .17E-06 

-3.52±3.64E-09 3.22±0.54E-08 2.94±0.14E-06 

l.37±8.05E-09 4.48±0. 88E-08 2. 94±0 .14E-06 

0. 36±1. 90E-09 4.46±0.44E-08 3. 72±0 .16E-06 

3.32±2.62E-09 4.70±0.44E-08 3.83±0.17E-06 

1.48±1.39E-09 4.67±0.31E-08 3.65±0.16E-06 

-1 . 84±1. 52E-09 3.22±0.29E-08 3.02±0.14E-06 

1.52±2.21E-09 4.26±0.43E-08 3. 80±0. 16E-06 

0. 76±1.43E-09 3.38±0.27E-08 3. 50±0. 16E-06 

-0.55±1.34E-09 2.50±0.37E-08 2.10±0.12E-06 

L26±1.08E-09 3. 65±0. 28E-08 2.28±0.12E-06 

c 1- 7 



Month 

March 

October 
November 
December 

1st 

2nd 
3rd 

4th 

4th 

See Table 

6.11±5.91E-09 

5.39±7.19E-09 

0. 54::!:4. 67E-09 

3.51±8.12E-09 

5 .46±2.37E-09 

5.66±2.57E-09 

3.29±2.40E-09 

2.10±2.30E-09 

15±2. 17E-09 

0. 97±.1. 73E-09 

-0.52±1 

0. 26±1. 06E-09 

C-14 

0.59±1.09E-08 

-1. 09±o. 70E-08 

-0. 59±9.39E-09 

0.13±1.44E·08 

U-238 

.38±0. 75E-10 

2.04±2.05E-10 

8.95±6.94E-l 

Ul8±0.34E-10 

summary 

2.86±0.80E-07 7.30±0.21E-07 

-0.18±9.06E-10 8.66±tl83E-ll 

1.12±1.56E-09 0.00±6.01E-10 

2.67±3. 94E-10 3.30±0.41E-1 

2.25±9. 

Total 
(t-tglmL) 

at 



8 

Beta H-3 Sr-90 

2.14±3.66£-09 1. 40±0. 37 E-08 3.39±8.21£-08 8.22±2.59£·09 .36E-08 

0.42±5.23£-09 1. 31±0. 37E-08 6.12±8.41 E-08 5. 34±2. 03E-09 0.00±1 

March -1.35±4.38£-09 1.26±0.45£-08 9 .46±8. 38E-08 6. 23±2. 51E-09 0.00±1.53£-08 

-0.57±4.56£-09 1.32±0.49£-08 7.28±7.82£-08 7.08±2.56£-09 

0.91±1.22£-09 1.34±0.24£-08 7 .75±8.40E-08 9.40±2.55£-09 

0.48±1.46£-09 .14±0.24E-08 2.68±7.40£-08 

0.61±1.44£-09 1.44±0.25£-08 2.62±7.54£-08 7. 73±2. 48E-09 

-0. 24±1.39E-09 1.42±0.25£-08 2.05±8. 76E-08 9.27±2.59E>09 

0.23±1.40£-09 1.23±0.24£-08 3.22±7.85£-08 1.00±0. 30E-08 

0.07±1.01E-09 1.39±0.23£-08 5.44±8.54£-08 8. 

November -0.35±1.02£-09 1.85±0.26£-08 3.14±8.11 E-08 

0.35±1.10£-09 1. 94±0. 26E-08 4. 96± 7. 87E-08 

C-14 I-129 U-232 U-233/234 

5.26±5.55£-09 -0.91 ±9 .23E-l 0 3.06±0.29E-l 1.29±0.57E-10 

-0.57±5.75£-09 6.90±5. 74E-10 0.00±6. 76E-11 l.l2±0.61E-10 

3rd 2. 57±5. 62E-09 6.36±7.69£-10 6.27±5.11E-11 1.09±0.75E-10 

4th -0.80±5.67E-09 0.07±1.10E-09 0.00±3.65£-11 8.16±3.62E-1 

U-238 Total U Pu-238 

1.23±0.54E-10 -2.34±o.l OE-04 4.65±6.23E-l 1.89±2. 

7.74±4.94E-ll 3.09±0.05£.-04 1 . 05±4.56E-1l l.08±2.83E 11 

2.06±3.88£-11 -1.70±o.02E-04 9.17±5.47E-1 0.30±2.04E-11 

8.92±3. 78E-1 1.90±0.12E-04 7.29±3.50E-1 2.58±8.47£.-12 

a summary parameters at WNSW74A. 
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Month 

March 

June 

October 
November 
December 

Month 

March 

June 

October 
November 
December 

9 

Radioactivity 
at 

Beta H-3 
(standard units) 

1. 22±1. 46E-09 1 . 46±1. 71 E-09 7.71±7.90E-08 7.32 

-1.66±1.33E-09 2.35±1. 70E-09 1.36±7. 82E-08 7.03 

0.00±1.21E-09 1.24±1.45E-09 1.09±o.78E-07 7.74 

-0.61±1.47E-09 2. 67±1. 78E-09 5.97±7.77E-08 7.49 

-1.82±4.69E-l0 2.06±0.84E-09 6.61±7 .89E-08 7.91 

1.17±1.13E-09 3.64±0.98E-09 1.21±8.58E-08 7.53 

0.63±1.17E-09 5.82±1.48E-09 l . 92±7. 79E-08 7.44 

0.50±1.28E-09 5.10±1.63E-09 1.37±o. 78E-07 7.65 

2.25±4.25E-10 5. 05±1.37E-09 2.1l±o.57E-07 7.89 

0.78±1.02E-09 5.92±2.l1E-09 2.10±o.83E-07 7.45 

-1.70±5.43E-10 2.60±1.90E-09 O.OO±l.OOE-.07 7.54 

4.87±5.68E-10 4.83±1.82E-09 8.84±7.66E-08 8.16 

Table C- 1.10 

Monthly Radioactivity Concentrations (!lCilmL) and pH in Surface 
at Location WNERB53 

Alpha Beta H-3 
(standard units) 

1.21±2.34E-09 2.00±0.39E-08 l.43±o.81E-07 7.67 

0.11±3.18E-09 2.24±0.42E-08 1.86±o.82E-07 7.45 

-0.92±2.80E-09 1.87±0.38E-08 1.83±o.74E-07 7.56 

-0.12±2. 79E-09 1.67±0.40E-08 2. 26±o. 7 5E-07 7.67 

0.30±1.50E-09 1.31±0.19E-08 7. 72±8. 30E-08 7.86 

-0.02±1.33E-09 1.81±0.21E-08 7.98±7 .68E-08 8.06 

l.04±2.09E-09 2.15±0.29E-08 8.71±7.64E-08 7.99 

-0.49±2.10E-09 1.69±0. 39E-08 5.42±8.22E-08 7.97 

0.33±1.64E-09 2.43±0. 33E-08 4. 19±8 .44E-08 8.01 

0.61±1.32E-09 1.89±0.30E-08 9.97±7.58E-08 7.83 

0.89±8.40E-10 2. 26±0. 27E-08 1.30±o.78E-07 7.46 

3.84±8.79E-10 1.66±0.30E-08 9.47±7.19E-08 7.69 
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Month 

March 

June 

October 
November 
December 

Month 

March 

October 
November 
December 

Table C - 1.11 

Monthly Radioactivity Concentrations (J.tCilmL) and pH in 
at Location WNCOOLW 

Alpha Beta H-3 

0.7o±l.72E-09 8.28±3.34E-09 4.27±7.71E-08 

-0.72±4.68E-09 9.53±4.62E-09 5.54±5.32E-08 

-0.83±4.31E-09 2.12±o.51E-08 1.37±o.79E-07 

3.55±4.26E-09 1.74±o.53E-08 9.86±7.85E-08 

-0.19±1.51E-09 1. 79±o. 27E-08 7. 06±7. 79E-08 

0.60±1.82E-09 l. 94±o. 32E-08 6. 62±5 .48E-08 

2.95±2.32E-09 2.16±0.37E-08 O.OO±l.OOE-07 

1.29±2.48E-09 1.36±o.46E-08 7.17±7.91E-08 

-0.76±2.03E-09 3.04±o.51E-08 2.62±7.76E-08 

1.28±2.09E-09 1.98±0.46E-08 7.09±8.23E-08 

0. 28±2. 05E-09 1.98±o.47E-08 0. 00±7. 07E-08 

0.45±1.21E-09 1.16±0.38E-08 1.56±o.78E-07 

Table C - 1.12 

(standard units) 

8.24 

8.02 

8.34 

8.04 

8.57 

8.59 

8.56 

8.85 

8.88 

8.80 

8.93 

8.66 

1995 Monthly Radioactivity Concentrations (J.tCilmL) in Surface ""'"' .. "'"' 
at Location WNSDADR 

Alpha Beta H-3 Cs-137 

0.31±1.05E-09 -0.15±2.48E-09 1. 86±o. 78E-07 0.00±1.51E-08 

-8.46±9.58E-10 4. 78±2. 59E-09 7. 79±5 .45E-08 0.00±1.37E-08 

-6.62±9.17E-10 0.83±2.43E-09 2. 70±o. 79E-07 0.00±1.40E-08 

0.00±8.86E-10 0.73±2.28E-09 3.89±o.81E-07 0.00±1.45E-08 

1.62±2.94E-10 9.24±7.42E-10 1. 88±o. 78E-07 O.OO±l.SOE-08 

4.11±6.80E-10 3.9l±0.98E-09 3.02±o.80E-07 0.00±1.47E-08 

4.01±8.25E-10 2. 78±0. 86E-09 3. 38±o. 80E-07 0.00±1.45E-08 

6.30±4. 30E-10 4.66±1.01E-09 4.09±o.82E-07 0. 00±1.36E-08 

5.93±2.62E-10 3.92±0.73E-09 3.48±o.57E-07 O.OO±L03E-08 

4.98±5.04E-10 l.Ol±l.24E-09 4. 75±o.81E-07 0.00±1.04E-08 

-1.34±4.96E-10 1.01±1.53E-09 4.40±o.81E-07 0.00±1.04E-08 

4.59±4.93E-l0 3.43±1. 71E-09 1. 70±o. 7 8E-07 0.00±1.67E-08 

c 1-11 



1995 Monthly Radioactivity 

Month Beta H-3 

January 1. 81 ±4. 36E-09 2.76±0.14E-07 2. 71:Hl. 80E-07 

February 0.39±1.33E-08 1.59±0.18E-07 1 

March -0.03±l.17E-08 9.21±1. 72E-08 1.19±0. 78E-07 

April -0. 20±1.15E-08 1.04±0.16E-07 1.69±0.75E-07 2.56±0.40E-08 0.00±1.36E-08 

May 1.15±2.66E-09 1.23±0.10E-07 1.32±0.68E-07 

June 0. 15±3. 22E-09 1.16±0.09E-07 8.88±.7.70E-08 

0.99±2.25E-09 

0.60±1.44E-09 

1.25±1.226-09 

October 0.59±1.08E-09 2.31±0. 75E-07 

November O.l2±1.03E-09 9.38±0.46E-08 1.21±0. 72E-07 

December 1.22±1.54E-09 

Month Beta H-3 Cs-137 

January -1.19±3.98E-10 2.50±1.00E-09 O.OO±l.OOE-07 0.00±1.32E-08 

l.09±1.68E-09 2.80±1.59E-09 6. 79±7. 72E-08 0.00±1.35E-08 

March l.l9±2.01E-09 3. 64± 1.56E-09 1.17±0.56E-07 .3lE-08 

lst 

-3.04±5.95E-10 3.46±1. 75E-09 O.OO±l.OOE-07 O.OO±l.56E-08 

2.50±6.19E-l0 1.22±0. 81E-09 1.02±6.30E-08 O.OO±l.22E-08 

June 1.81±9.46E-10 3.66±0.96E-09 8.09±7.80E-08 0.00±9.63E-09 

2nd Qtr 

July 6.80±8.96E-10 6. 76±1.17E-09 O.OO±l.OOE-07 .44E-08 

-1.98±5.93E-10 4. 77± 1. . 02E-09 2.28±8.10E-08 0.00±1.39E-08 

September -4.38±8.19E-10 8.04±1.63E-09 0.69±9.78E-08 0.00±1 

3rd 

October 0.03±3.70E-10 3.57±0.94E-09 

November 3.43±3.10E-10 3.08±0.85E-09 

December 4.23±4.21E-10 1.67±1. 

4th Qtr 2.85±7.42E-08 O.OO±l.36E-08 
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Month 

5.77±5.50E-10 

(1-!Ci/mL), pH, and Conductivity 
""~"n- L,ocalrton WNDNKEL 

Beta H-3 pH Conductivity 
(standard units) (!-'mhos/crn@25°C) 

0.54:tl .60E-09 2. 7 5:3:7. 83E-08 8.18 197 

3.65±7.43E-08 8.35 195 

8.72±7.84E-08 8.50 195 

8.67±7.65E-08 8.24 182 

5.91±7.69E-08 8.59 198 

1 .48±0. 75E-09 5. 93±7. 71E-08 8.41 272 

2.31:!::0.57E-09 0.53±7.51E-08 8.00 247 

.45±8. 23E-08 8.03 262 

1 8.41 276 

l.73±0.83E-09 3.52±8.46E-08 7.95 285 

2 .44±0. 87E-09 3.04±7.26E-08 8.33 238 

8.55 725 

Conductivity 

H-3 Conductivity 
(standard units) (!-'mhos/cm@25°C) 

.64E-09 O.OO±l.OOE-(}7 7.83 199 

.56E-09 O.OO±l.OOE-07 8.02 202 

.49E-09 1.02:!:il.78E-07 8.39 200 

±1.54E-09 8.89±7.66E-08 8.41 182 

2.14±0.82E-09 9.21±7.66E-08 8.45 204 

2. 04:!:il. 78E-09 3.96±7.53E-08 8.19 242 

1.75±0.78E--09 1.64±6.33E-08 7.81 244 

5.82±8.27E-10 O.OO±l.OOE-07 7.74 250 

2. 94±0. 86E-09 3.51±7.58E-08 8.36 269 

1.90±:0.83E-09 9.50±8.39E-08 7.93 275 

5.14±0.69E-09 O.OO±l.OOE-07 7.85 267 

2.69±0. 79E--09 7. 11±7 .65E-08 9.04 714 

c 1-13 



Month 

March 

October 
November 
December 

Table C -1.17 

Monthly Radioactivity Concentrations {J.!CilmL), pH, and 
at Site Potable Water Location WNDNKMP 

Beta H-3 
units) 

0.76±1.11E-09 -0.27±1.50E-09 7.30±7.76E-08 7.96 

-0. 90±1.04E-09 0.49±1.05E-09 O.Oo±l.OOE-07 7.96 

0.27±1.58E-09 2.07±1.57E-09 5. 76±7 .49E-08 8.15 

-6.67±8.65E-10 0.55±1.09E-09 8.29±7.59E-08 7.79 

-1.08±3.60E-10 8.79±7.56E-10 1.28±o. 77E-07 8.43 

-0.07±5.04E-10 1.36±o. 74E-09 1 . 80±o. 78E-07 8.30 

1.90±4.34E-10 2.84±0.84E-09 3.44±7.54E-08 7.81 

2.54±6.44E-10 1.27±o.87E-09 6.99±7. 71E-08 7.76 

1.93±5. 78E-10 1.83±o.81E-09 9. 07±7. 68E-08 8.23 

5.44±5.55E-10 1.51±o.82E-09 1.2l±o.59E-07 8.02 

0.21±4.30E-10 1.24±0.81E-09 O.Oo±l.OOE-07 8.11 

1.65±3.04E-10 2.54±o. 79E-09 3.11±7.55E-08 8.52 

c 1-14 

203 

180 

201 

239 

252 

265 

284 

282 

273 
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Month 

March 

June 

October 
November 
December 

Date 

03115 

2.56±8.68E-10 

-0.52±1.60E-09 

-0. 82±1.20E-09 

-1.11±1.09E-09 

-1.81±2.44E-10 

-4.26±4.30E-l 0 

3.65±4. 74E-10 

-5.82±5.37E-10 

5. 75±6.27E-10 

-3.00±2.99E-l0 

-1.62±3.97E-10 

2.97±3.19E-10 

Nit:rate-N 
(mg/L) 

3.8 

Arsenic 
Total 
(rtg/L) 

<25.0 

Conductivity, 
Concentrations at Site Potable 

Lm:antm WNDNKUR 

Beta 

0.45±1.58E-09 

0. 72± 1.52E-09 

1 . 99± 1. 56E-09 

1.11±1.61 E-09 

6.85±5.25E-10 

1.28±0.73E-09 

2.52±1.02E-09 

1.02±0.86E-09 

1.67±0.80E-09 

2.11±0.60E-09 

1. 37±0. 82E-09 

1. 73±0. 75E-09 

Cadrnium 
Total 
(~tg/L) 

<2.0 

H-3 

1.26±0. 78E-07 

2.48±7.84E-08 

3.46±7.58E-08 

9.16±7. 71E-08 

1.17±0. 55E-07 

1.12±0. 77E-07 

O.OO±l.OOE-07 

4.22±7.62E-08 

0.97±7.64E-08 

1.03±0.59E-07 

2.94±7. 52E-08 

4.52±7.55E-08 

Chromium 
Total 
(~J.g/L) 

<10.0 

c 1 -15 

(standard units) 

Total 
(~J.g/L) 

<0.19 

8.10 

8.33 

8.78 

8.05 

8.62 

8.35 

8.04 

7.99 

8.42 

8.03 

8.33 

8.78 

Selenium 
Total 
(~J.g/L) 

<2.00 

204 

201 

193 

183 

204 

236 

247 

263 

274 

285 

275 

705 

Fluoride 

<0. 



Beta H-3 Cs-137 l-129 Sr-90 

0.89±.3.03E-09 2. 14±0. 14E-07 4. 18±o. 18E-06 0.00±1.29E-08 

.87±0. 13E-07 3.84±o.17E-06 O.OO±l.38E-08 

0.02±2.79E-09 1.57±0.08E-07 3.59±o. 16E-06 0.00±1.52E-08 

-6. 25±7' llE-10 8. 07±o.63E-08 

-2.05±4.91E-09 2.41±0. 15E-07 5.46::!il.21E-06 0.00±1.40E-08 

ll±l.84E-09 2.59±0.08E-07 6. 94±o.25E-06 0.00±1.12E-08 

.75E-09 2.66±0.06E-07 5.34±o.21E-06 0.00±1 .44E-08 

9.23±9.45E-10 l. 10±o.08E-07 

0.38±1.13E-09 2.06±0.07E-07 3.38±o. 15E-06 0.00±1.43E-08 

2.97±0.09E-07 2. 70±o. 14E-06 0.00±1.64E-08 

2. 19±0.08E-07 2. 12±o. 12E-06 O.OO±l.25E-08 

1.37±0.97E-09 l.ll±o.07E-07 

2.33±0. 09E-07 2. 78::!il.14E-06 0.00±1.15E-08 

. 76±0. 06E-07 1.85±o. 12E-06 0. 00± 1. 72E-08 

l.42±0.04E-07 9.78±o.90E-07 0.58±1.08E-08 

IL03±6.81E-10 7.51±o.63E-08 

TOX 
(mg/L) (~tg/L) (standard units) 

7.1 7.7 

7.40 128 7.5 

39.9 7.7 

6.88 25.0 7.6 

25.8 7.4 

42.6 7.8 

47.2 7.2 

37.2 7.3 

38.3 7.4 

24.5 7.4 

5.34 15.0 7.6 

16.1 7.6 
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Table -1.20 

1995 Radioactivity Concentrations (J.LCilmL), NPOC, and TOX 
in Groundwater at Location WNNDATR 

Month Alpha Beta H-3 Cs-137 I-129 

4.35±4.10E-09 8.72±0.68E-08 1. 90±0. 06E-05 0.00±1.35E-08 

6.69±8. 70E-09 6. 84±0. 87E-08 l. 78±0. 06E-05 0.00±1.50E-08 

March 0.00±5.48E-09 9.95±1.01E-08 1. 44±0. 05E-05 0.00±1.49E-08 

lst. 0.28±6. 51E-10 

2.76±5.41E-09 1.05±0.11E-07 2.57±0.08E-05 0.00±1.24E-08 

1. 90±2. 39E-09 9.l0±0.52E-08 2.67±0.08E-05 0.00±1.33E-08 

June 1.47±1.17E-09 4.49±0.26E-08 1.10±0.04E-05 0.00±1.40E-08 

2nd 0.68±1.50E-09 

2.56±1.87E-09 5. 79±.0.40E-08 1.24±0.04E-05 0.00±1.04E-08 

1.44±1. 61E-09 6.77±0.31E-08 9.81±0.34E-06 0.00±9.68E-09 

0.18±1.97E-09 7.22±0.45E-08 1.79±0.06E-05 0.00±1.60E-08 

0.92±1.09E-09 

October 1. 54±1.11E-09 4.39±0.35E-08 1. 97±0. 08E-05 0.00±1.51E-08 

Novemher 2.82±1.68E-09 6.47±0.43E-08 5.67±0.16E-06 0. 00±1.58E-08 

Decemher l. 77±1.38E-09 7.16±0.43E-08 5.74±0.22E-06 0.00±1.53E-08 

4th Qtr 0.98±1.05E-09 

NPOC TOX 
(mg/L) (~tg/L) 

5.80 30.0 

3.10 20.0 

March 5.40 138 

6.20 31.0 

3.70 27.0 

June 5.20 26.0 

4.40 28.0 

5.50 15.0 

Septemher 3.60 13.0 

October 4.40 12.6 

Novemher 7.40 20.0 

December 3.70 23.0 
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1995 Radioactivity Concentrations 
in Surface Water at 

Location Alpha Beta H-3 

WNSTAW4 L46±3.46E-10 3.50±L36E-09 1.24±0. 82E-07 

WNSTAW5 0.99±4.58E-10 1.07±1. 79E-09 2.27±0.84E-·07 

WNSTAW6 -2.24±6.40E-10 5.57±1.83E-09 1.47±0. 78E-07 

WNSTAW9 -0.22±5.86E-10 0. 54±1. 79E-09 l.4l±0.83E-07 

WNSTAWB* 3.62±9.27E-10 5.00±1.83E09 O.OO±J.OOE-07 

Date Chloride ]ron 
(mg!L) Total Total 

(~tg/L) (J.tg/L) 

WNSTAW4 ll/06 6.5 300 41 

WNSTAW5 11/06 < 1.0 325 21 

WNSTAW6 111l3 < 1.0 284 14 

WNSTAW9 11106 6.1 450 134 

WNSTAWB* 11/14 20.2 < 100 41 

* Background location. 
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Sodium 
Total 
('"tg/L) 

5540 

2140 

13400 

6890 

1670 

75'5 

7.67 

8.05 

10 

246 

382 

Nitrate+ Sulfate 
Nitrite (mg/L) 

(mg/L) 

0.06 

<0.05 

<0.05 

0.07 20.9 

0.10 



Table C- 1.22 

1995 Radioactivity Concentrations (J.lCilmL) in Surface Water 
Upstream of the WVDP at Fox Valley (WFBCBKG) 

Month Alpha Beta H-3 Sr-90 Cs-137 

January 1.15±1.38E-09 3.30±1. 74E-09 1.81±8.68E-08 

February -0. 75±1.46E-09 3.63±1. 72E-09 O.OO±l.OOE-07 
March -0.25±1.28E-09 2. 78±1. 44E-09 5.02±7.63E-08 
1st Qtr 3.29±1.92E-09 0.00±4.45E-09 

April 1.16±1.40E-09 1.27±1.51 E-09 4.51±8.04E-08 
May 2.18±5.39E-10 1.04±0. 79E-09 7. 28±7. 68E-08 

June 7.34±7.99E-10 2.29±0.85E-09 1.01±7.54E-08 
2nd Qtr 3 .69±2.07E-09 0 .00±4.16E-09 

July 6.35±7.69E-10 1.34±0.88E-09 O.OO±l.OOE-07 
August 6.05±8.74E-10 2.42±0. 86E-09 O.OO±l.OOE-07 
September 0.48±6.47E-10 2.07±1.03E-09 5. 39±7. 70E-08 

3rd Qtr 5.06±2.03E-09 O.Oo±4.41E-09 

October 2.13±5.66E-10 2.67±0.97E-09 3.66±7.60E-08 
November 6.31±5.22E-10 5.27±1.08E-09 6. 72±7. 7 5E-08 
December 6.84±4.28E-10 2.96±0.95E-09 9.54±7.68E-08 

4th Qtr 4.43±1. 78E-09 0. Oo±4. 92E-09 

C-14 I-129 U-232 U-233/234 U-235/236 

1st Qtr 2. 70±5 .46E-09 1.47±8.44E-10 8.86±0.85E-11 7.95±4.15E-11 0.68±4.04E-11 
2nd Qtr -0.92±5.73E-09 0.58±1.02E-09 0.00±2.91E-11 8.23±5.94E-11 0.48±2.18E-11 
3rd Qtr -0.21±1.40E-08 l.29±4.62E-10 0.36±4.46E-11 8.38±6.54E-11 1.01±2.81E-11 
4th Qtr -2.63±7.12E-09 0.93±7.89E-10 0.00±3.68E-11 1.05±0.42E-10 1.92±1.96E-11 

U-238 Total U Pu-238 Pu-239/240 Am-241 Tc-99 
(~-tg/mL) 

1st Qtr 7.54±5.39E-11 -3.63±0.09E-04 1.17±4.22E-ll 0.04±1.98E-11 4.19±5.21E-11 -3. 89±1. 37E-09 
2nd Qtr 8.72±5.87E-11 -2.93±0.08E-04 1.40±2.80E-11 2.10±2.43E-11 2.06±5.98E-11 -6. 71±1.31E-09 
3rd Qtr 4.43±4.54E-11 -1.83±0.03E-04 -0.86±3.64E-11 -2. 73±5.46E-l2 1.92±1. 73E-11 0.30±1.76E-09 
4th Qtr 7.84±3.56E-11 2.50±0.15E-04 4. 56±2.36E-11 1.07±1.07E-11 -0.95±2.83E-11 -0.45±1.36E-09 

See Table C-1 .27 for a summary qfwater quality parameters at WFBCBKG. 
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Month 

March* 
1st 

May 
June* 
2nd 

October 
November 
December* 
4th 

*Month 

Month 

March* 

June* 

October 
November 
December* 

*Month 

l. 37±1.64E-09 

0. 00±1. 66E--09 

O.OO:t9.06E-l0 

4.64:L-6.33E-10 

1.41±0.96E09 

8.39:±:9.12E-10 

4.09±7.78E-10 

3.95±6.54E-10 

3.10±5. 13E-10 

7.89±4.45E-10 

WNSPOOJ. 

.ll±l.SOE-09 

l.08±1.77E09 

J9E-09 

-1. 04±2.48E-09 

3.39±8.39E-10 

0.77±1.15E-09 

1.06±1 12E-09 

l. 14±1 . 03E-09 

-2.76±7.90E-10 

4.62±7.65E-10 

1.38:±5.95E-10 

2. 09:±:0. 89E-09 

VllNSPOOJ. 

Beta H-3 Sr-90 Cs-137 

2.09:!:8.60E-O!\ 

4.97±2.15E-09 5.58±7.60E-08 

5. 

3.57±1.90E-09 O.OO:t4.10E-09 

5.36±:1.95E09 1.03±D.78E-07 

5.90±l.04E-09 5. 25±7. 66E-08 

8.22:1::1.15E-09 l6:t7 .67E-08 

7.13±2.48E-09 0.00±4.29E-09 

9.38±1 8. 83:1:7. 70E-08 

1 . 73±0. 14E-08 8. 71±.·0.88E-07 

l . 25:!JJ. 15E-08 2.41±0.80E-07 

6. 52±2. 22E-09 0. 00±4.28E-09 

1.20±0.14E-08 7.02:±:7.78E-08 

1.17±0. 14E-08 6.53±7.53E-08 

5.90::1::1.108--09 1 .20:L0.78E-07 

7.13±:2.14E-09 0. 00±4.63E-09 

Beta Sa·-90 Cs-137 

5. 59±2. 04E-09 5.86±7.62E-08 -0.04±1.59E-09 0.00±4.62E-09 

4.01±1.36E09 6.12±7.62E-08 3.58±1.86E-09 0.00:±:4.38E-09 

6.74:t7.85E-08 3.73±2.08E-09 0.00±4.72E-09 

2.98±l.74E-09 l. 36±0. 77E-07 2. 00±1.89E-09 0.00±4.58E-09 

2. 35±1.06E-09 4. 68±7 .43E-08 2.l1±1.72E-09 0.00±4.67E-09 

12±1.02E-09 1.02±0.77E-07 4.56±2.l6E-09 0.00±4.47E-09 

2.98±1.28E-09 l.34±7.61E-08 6.25J-.2.03E-09 0.00±4.51E-09 

6.46t1.28E-09 5.15±7.75E-08 3.85±1.90E-09 0.00±4.41E-09 

2.67:t1.36E-09 4.16±7 .42E-08 5.11±2.06E-09 0.00±4.33E-09 

4.40±1.40E-09 7.66±7.63E-08 3.99±2.13E-09 0. 00±4.64E-09 

4. 70±1 .23E-09 4.14±7.43E-08 5.32±1.55E-09 0.00±4.55E--09 

5. 30± l.37E-09 4.81±7.68E-08 5.35±1.93E-09 0.00±4.42E-09 
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Month Beta H-3 Sr-90 Cs-137 

0.47±1.58E-09 . OOE-07 2 . .85E-09 0.00±4.69E-09 

0.00±2.24E-09 3.94±:2.30E-09 O.OO±J.OOE-07 3.86±2.01E-09 0.00±4.51E-09 

March l.05±1.37E09 3S7±1.43E-09 .38±o.77E-07 2.80±2.01 E-09 0.00±4.61E-09 

April 0. 00±3 .lSE-09 3.35±2.15E-09 0. OO±l.OOE-07 2. 98±2. 07E-09 0.00±4.64E-09 

May 2.53±6.00E-10 9.60±7.80E-l0 8. 75::!:7 .63E-08 3.05±1.89E-09 0. 00±4.34E-09 

June 4.20:i6.82E-10 3.01±0. 75E-09 .OOE-07 3.54±1.49E-09 0. 00±4.58E-09 

5. 57±:8.91E-1 () 1.18±8.37E-08 6.10±2.01E-09 0.00±4.31E-09 

0 O.OO:i:4.33E·09 

6.57±:8.97E-l 0 l.lOJ:UJOE-09 0 OO±l.OOE--07 1.99±1.66E-09 0. 00:±:4. 24E-09 

October l.71±5.53E-10 4.14±1.36E-09 3.87:±7.93E-08 9.78±1.91E09 O.OO::t:4.30E-09 

Novernber 3.06±5.81E-10 3.99:±:0.96E-09 70±1.34E-09 0.00±3.04E-09 

December 2.45±5.36E-10 4.75±1.08E-09 7. 36±7. 59E-08 3.46:.t:l O.OO:t:3.05E-09 

Well Beta H·-3 Cs-137 
units) 

WFWEL01 7.41 414 0.91±5.23E-10 4.67±1.20E-09 O.OO±l.OOE-07 0.00±1.80E-08 

Wf<WEL02 6.65 6. 73±6.44E l H1.65E-09 8.21±7.65E-08 0.00±1.33E-08 

WFWEL03 6.73 775 0.18±1.14E-09 5.67±1.8013-09 4.59±7.66E-08 O.OO::i:l.36E-08 

WFWEL04 8. 8 1705 0.49±1.95E-09 1.86±1.77E-09 0.63:!:7.49E--08 O.OO±l.SlE-08 

WfWELOS 6.59 2.63±6.88E-10 4.67±1. 68E-09 8.63±7.56E-08 0.00±1.36E-08 

WFWEL06* 271 -3.14:±7 .. 26E-l0 7.06±5.42E-08 0.00±1.13E-08 

WFWEL07 7.66 374 2.37±7.71 0 5. 16±7. 57E-08 0.00:!:9.69E-09 

WFWEL08 7.52 474 -0.78±!l.75E10 83E09 .OOE-07 0.00±1.46E-O!l 

WFWEL09 8.02 667 0.84±1.06E-09 3.92±1.67E-O!J O.OO:U.OOE-07 0. 00±1.47E-08 

WF\VEL10 7.37 586 .61±9.2!\E 10 .64E-09 5.33±:7.66E-08 0.00±2.00E-08 

1 



Location 

WFBCBKG* 

WFBCBKG* 

WNSP006 

WNSP006 

WNSWAMP 

WNSWAMP 

WNSW74A 

WNSW74A 

WFBCUKG* 

WFIICBKG* 

WNSP006 

WNSP006 

WNSWAMP 

WNSWAMP 

WNSW74A 

WNSW74A 

Table C- 1.27 

1995 Surface Water Quality at Locations WFBCBKG*, WNSP006, 
WNSWAMP, and WNSW74A 

Date pH Conductivity NPOC TOX Chloride Sulfate Nitrate/ Fluoride Bicarbonate 
(standard (JJ.mhos/cm@25°C) (rng/L) (flg/L) (rng/L) (rng/L) Nitrite (rng/L) Alkalinity 

units) (rng/L) (CaC03) 
(rng/L) 

06/23 7.86 222 1.0 11.0 9.6 21.9 0.120 <0.10 114.0 

10/19 7.82 293 1.5 11.8 11.7 31.2 <0.050 <0.10 116.0 

06/23 7.71 786 4.6 70.0 201.0 156 22.600 0.11 82.2 

10/19 7.63 1158 3.9 101 92.7 52.0 12.700 0.12 398.0 

06/29 7.39 935 3.0 30.0 230.0 28.0 2.000 0.90 180.0 

10/19 7.54 984 3.0 20.0 120.0 50.0 1.300 0.80 170.0 

06/23 7.27 872 6.3 49.0 110.0 65.2 0.150 0.13 140.0 

10/19 7.20 772 3.0 23.9 83.6 78.8 0.077 <0.10 145.0 

Calcium Magnesium Sodium Potassium Barium Manganese 
Total Total Total Total Total Total 
(JJ.g/L) (JJ.g/L) (flg/L) (1-lg/L) (flg/L) (JJ.g/L) 

06/23 46,400 6,700 9,000 1,700 <200 85 

10/19 50,000 7,140 1!,700 1,890 <200 63 

06/23 59,400 9,600 178,000 10,300 <200 96 

10/19 70,000 9,450 78,200 7,580 <200 46 

06/29 120,000 15,000 64,000 1,500 140 140 

10/19 110,000 14,000 55,000 1,800 130 75 

06/23 79,100 10,200 53,900 3,400 <200 280 

10/19 87,800 10,500 39,100 1,220 <200 26 
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Carbonate 
Alkalinity 

(CaC03) 
(mg/L) 

< 1.0 

<5.0 

< 1.0 

<25.0 

<5.0 

< 1.0 

< 1.0 

<25.0 

Iron 
Total 

(1-lg/L) 

660 

553 

150 

476 

67 

66 

680 

77 



28 

(J.lCilg dry weight from upper 5 em) 
Soils/Sediments 

Beta K-40 Co-60 Sr-90 Cs-137 

SNSP006 1.28±0.12E-05 3 .66±0.12E-05 2.11:±0.06E-05 2.52:±1. 72E-08 5.83:±2.44E-07 2.65±0.01E-05 

SNSW74A 1. 99:±0.16E-05 3.47±0.12E-05 1.96±:0.06E--05 8 .46:±2. 65E-08 5.30±:0.50E-07 8.82±0.09E-06 

SNSWAMP 2.14±0.15E-05 8.98±:0.18E-05 1.95::!:0.05E-05 1.31 ±:1.19E-08 2.80±:0.10E-05 3. 83±0.06E-06 

U-232 U-233/234 U-235/236 U-238 Total U l'u-239/240 

(J.tg/g) 

1.09±0.07E-08 1.02±:0.11 E-06 3.05±:2.21E-08 9.15±:0.99E-07 3.04±:0.04E-OO 3. 06±:1 . 1 7E-08 

SNSW74A 4.23±0.36E-08 1.06:±0. 15E-06 6.65±:3.66E-08 1.35±0.18E-06 3.54±:0.05E-OO 1. 92±0. 32E-07 

SNSWAMP 3.61:li).23E-09 8.90±0.93E-07 0. 91±:1.59E-08 9. 25±:0. 96E-07 3.69:±0.04E-OO 8.16±:2.02E-08 

Am-241 

4.16±:2.01E-08 

SNSW74A 2.19±0.34E--07 

SNSWAMP 9.52±2.28E08 

29 

dry) in On-site Soils/Sediments 

Aluminum Arsenic Harium Beryllium Cadmium 

SNSP006 8 <8.3 10.0 54.0 0.40 0.18 

14,000 < 18.0 16.0 190.0 0.55 0.52 

18,000 < 10.0 140.0 0.71 0.22 

Cal dum Chromium Co halt Copper Iron Lead 

11.0 10.0 15.0 19,000 15.0 

SNSW74A 5,200 17.0 11.0 28.0 30,000 27.0 

SNSWAMP 10,000 21.0 9.8 29.0 27,000 27.0 

Nickel Potassium Selenium 

6,600 730 0.06 19.0 1,400 1.30 

SNSW74A 4,000 5,500 0.16 25.0 1,900 3.30 

SNSWAMP 6,200 2,100 0.15 24.0 2,900 2.70 

Silver Sodium Thallium Vanadium Zinc 

SNSP006 < .4 110.0 0.61 17.0 66.0 

SNSW74A 3.0 230.0 1.6 23.0 330.0 

SNSWAMP < 210.0 1.1 27.0 130.0 
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Table C- 30 

1995 Radioactivity Concentrations in Surface Soil Collected at 
Air Sampling Stations around the WVDP ().!Ci/g dry weight from upper 5 

Location Alpha Beta K-40 Cs-137 Sr-90 Co-60 

SFBLKST 9.13±3.74E-06 2.40±0AlE-05 l.92±0.26E-05 3.05±0.56E-07 5. 59±3. 73E-08 2.43±2.l7E-08 

SFBOEHN 9. 58±3. 73E-06 2.02±0.42E-05 1.49±o.21E-05 3.08±0.66E-07 8.79±4.24E-08 -0.68±2. 72E-08 

SFFXVRD 1.11 ±o. 39E-05 1.57±0.34E-05 1.14±0. 09E-05 3 .43±0. 54E-07 1.16±0.42E-07 2.93±2.27E-08 

SFGRVAL* 9.11±3.83E-06 1.74±0.39E-05 1.28±0.08E-05 3.86±0.38E-07 2.89:±:0.63E-07 -0.19±1.67E--08 

SFNASHV* 8. 38±3 .44E-06 2. 28±0.42E-05 1.61±0.10E-05 1.37±0. 39E-07 -1.20±0.30E-07 0.09±2.33E-08 

SFRSPRD 7.24±3.56E-06 2. 30±0.44E--05 1.29±0.10E-05 1.48±0.08E-06 9.08±4.28E-08 0. 22±2.45E-08 

SFRT240 1.21±0.41E-05 1.98±0.37E-05 1.27±0.08E-05 7.56±0.43E-07 1.54±.'"l.67E-08 -1. 06±1. 79E-08 

SFSPRVL 1.14±0.39E-05 2. 06±0.39E-05 1.49±0.10E-05 3 .43±0. 54 E-07 1.12:±:0 .44E-07 -0.18±2.45E-08 

SFTCORD l.48±0.44E-05 2. 57±0 .40E-05 2.13±0.12E-05 6.77±4.30E-08 -0.89±3.31E-08 2.10±2.39E-08 

SFWEVAL 1.47±0.51E-05 2.10±0.57E-05 1.16±0.09E-05 8. 36±0. 77E-07 1.26±0.51E-07 -0.22±2.65E-08 

U-233/234 U-235/236 U-238 Pu-239/240 Am-241 

SFBLKST 8.24±8.43E-09 ··0. 59:!::9 .49E-09 

SFBOEHN 8. 26±0. 96E-07 3.76±1.87E-08 7.82±0.93E-07 1.38±1.01E-08 1.11±2.21E-08 

SFFXVRD 2.11±1.23E-08 4. 98±8 .46E-09 

SFGRVAL* 8.62±1.01E-07 2.82±1.57E-08 9.31±1.06E-07 1.43±1. OOE-08 0.61:±1.23E-08 

SFNASHV* UJ5±0.91E-08 -1.06±9.63E-09 

SFRSPRD 7.87:i-0.9lE07 2. 72±1. 56E-08 8.66±0.97E-07 2.45±1.42E-08 l. 25±1.1 OE-08 

SFRT240 2.23±1.39E-08 1. 62±1. 08E-08 

SFSPRVL l. 82±1. 24E-08 1.43±0.94E-08 

SFTCORD 2. 77±8. 63E-09 5.74±8.45E-09 

SFWEVAL 1.61±1.10E-08 1. 24±1. 23E-08 

U-232 Total U 

(!Jog/g) 

SFBOEHN O.Cl0±2.52E-08 2. 96±0. 05E--OO 

SFGRVAL* 0.00±2.30E--08 1. 78±0. 03E-OO 

SFRSPRD 0.00±3.37E-08 1.06±0.03E-OO 

* Background location. 
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Location Ueta K-40 Cs-137 Sr-90 

SFBCSED* 1. 73±0.38E-05 2.71±0.29E-05 1.42±0.05E-05 1. 92±1. 16E-08 .37±2.34E-08 

Sf13ISED* 1.28±0.32E-05 2.29±0.28E-05 1.36±0.03E-05 4.85±1.05E-08 -1.52±2. 28E-08 -0.09±6.72E-09 

SFCCSED 8.20±2.66E-06 1. 93±0. 26E-05 1.38±0. 04E-05 2.58±0.23E-07 -0.80±2.66E-08 

SFSDSED 1 . 02:±:0. 29E-05 2.39±0.28E-05 l.30±0.05E-05 2.64±0.32E-07 1.25±2.52E-08 

SFTCSED 1.59±0.35E-05 2.55±0.28E-05 1.67±0.05E-05 3.20±0.05E-06 3. 81±2. 78E-08 

U-233/234 U-235/236 U-238 Pu-238 

SFBCSED* 6.97±1.35E-07 5.84±3.83E--08 8.60±L52E-07 1.52±1.18E-08 4. 77±5.52E-09 

SFBISED* 8.58:tl.68E-07 2.78±0.92E-07 7. 32±1. 52E-07 0.26±1.28E-08 2. 78±5.02E-09 

SFCCSED 5.74±L17E-07 3.90±2.77E-08 6. 75±1.28E-07 1.61±1.47E-08 1.57±l.l3E-08 

SPSDSED 5.20±1.06E--07 2.16±2.89E-08 6.60±1.19E-07 5.62±2.18E-08 1.4l±l.llE-08 

SPTCSED 6.63±1.15E-07 4.48±2. 73E-08 8.61±1.35E-07 l.81±2.26E-08 O.l6±1.06E-08 

U-232 Total U 
().lg/g) 

SFBCSED* 0.00±6.97E-08 2. 92±0. 04E-OO 

SFBISED* 0.00:14. 99E-08 2.57±0.03E-OO 

SFCCSED 0. 00±8 .46E-08 1.95±0.02E-OO 

SFSDSED 1. 20±0. 12E-08 2.22±0.03E-OO 

SFTCSED 8.96±0.80E-09 2.19±0.03E-OO 
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Month 

January 

February 

March 

May 

June 

July 

August 

October 

Novemher 

December 

Annual Total 

Isotope 

Co-60 

Sr-90 

1-129 

Cs-134 

Cs-137 

Eu-154 

U-232 

U-2331234 

U-235/236 

U-238 

Pu-238 

Pu-2391240 

Arn-241 

Total U(g) 

Table C- 2.1 

1995 Airborne Radioactive Effluent Totals (curies) 
from the Main Ventilation Stack (ANSTACK) 

Alpha Beta H-3 

1.17±0.27E-07 2.18±0.09E-06 1.69±0.04E-03 

8.13±2.21E-08 1. 70±0.08E-06 5.87±0.21E-04 

4.06±l.92E-08 1.78±0.08E-·06 5.91±0.09E-03 

3.16±2.01E-08 1.02±0.07E-06 3.71±0.06E-03 

6.96±2.46E-08 3.12±0.12E-06 3.57±0.06E-03 

4. 76±2.53E-08 7.82±0. 76E-07 2.65±0.05E-03 

9.62±2.52E-08 1.19±0. 08E-06 3.61±0.07E-03 

4.37±2.39E-08 3.90±0.13E-06 3.63±0.07E-03 

4. 79±0.55E-07 l.67HJ.01E-04 3.86±0.06E-03 

7.56±0.63E-07 8. 7 4±0. 06E-05 4.12±0.07E-03 

1. 76±1. 91E-08 2.61±0.03E-05 1.36±.0.03E-03 

3.22±2.896-08 2.56±0Jl3E-05 l.06±0.02E-03 

1. 77±0.12E-06 3.15±0.01 E-04 3.58±0.02E-02 

1st Quarter 2nd Quarter 3rd Quarter 4th Annual Total 

0.24±3.08E-08 2.97±4.20E-08 2.08±3. 78E-08 4.55±5.00E-08 9.84±8.15E-08 

5.95±0.44E-07 1.02±0.07E-06 5. 74±0.04E-05 1.46±0.02E-05 7.36±0.05E-05 

3. 70±0. 68E-06 5.96±0.90E-06 9.39±1.28E-07 9.96±5.86E-08 1.07±0.11E-05 

0.61±3.00E-08 -0. 70±4.80E-08 3.38±6.61E-08 5. 10±8. 72E-08 0.84±1.23E-07 

2.26±0.12E-06 l.82±0.17E-06 5.82±0.05E-05 8.21±0.08E-05 1.44±0.01E-04 

-0. 74±2.44E-07 0.22±3. 72E-07 2.17±3.57E-07 0.38±3. lE-07 2.03±6.50E-07 

3.57±0.31E-08 0.00±9.99E-09 0.00±2.27E-09 2.83±1.84E-08 6.40±2.13E-08 

1. 09±0 .46E-08 1.46±0.71E-08 1. 73±0.40E-08 1.80±0.41E-08 6.08±1.02E-08 

4.76±9.53E-10 -2.41±2.44E-09 1.21±0.99E-09 3.31±1.72E-09 2.59±3.29E-09 

9.00±4.42E-09 1.26±0.60E-08 1.18±0.32E-08 2.06±0.45E-08 5.40±0.93E-08 

3.43±0.97E-08 4.00±2.07E-08 6.56±0.80E-08 8.01±0.88E-08 2.20±0.26E-07 

6.55±1.26E-08 3.14±1.36E-08 8.88±0.98E-08 9.32±0.98E-08 2. 79±0.23E-07 

9.76±1.84E-08 6.90±1.80E-08 2.41±0.24E-07 6.14±0.46E-07 1. 02±0. 06E-06 

1. 60±0. 02E-02 3.79±0.05E-02 3.83±0.10E-02 2.58±0.07E-02 1.18±0.01E-01 
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Table C- 2.2 

Comparison of 1995 Main Stack Exhaust Radioactivity 
Concentrations with Department of Energy 

Isotope Half Life Total Curies Radioactivity 
(years) Releaseda (Becquerels) Concentration 

(Ci) (!tCi/mL) 

Alpha NIA 1. 77±0.12E-06 6.55±0.44E+04 2.37±0.16E-15 

Beta N/A 3.15±0.01E-04 l.l6±0.01E+07 4.22±0.02E-13 

H-3 12.35 3.58±0.02E-02 1.32±0.01E+09 4.80±0.03E-11 

Co-60 5.27 9.84±8.15E-08 3.64±3.02E+03 1. 32±1. 09E-16 

Sr-90 29.124 7. 36±0. 05E-05 2.72±0.02E+06 9.88±0.06E-14 

l-129 1.57E+07 1.07±0.11E-05 3. 96±0.42E +05 1.44:±:0.15E-l4 

Cs-134 2.06 0. 84± 1. 23E-07 3.10±4.56E+03 1.13±1.65E-16 

Cs-137 30 1.44±0.01E-04 5.34±0.04E+06 1.94±0.01E-l3 

Eu-154 8.8 2. 03±6. 50E-07 0. 75±2.40E+04 2.72±8.72E-16 

U-232c 72 6.40±2.13E-08 2.37±0.79E+03 8.59±2.86E-17 

U-233!234c 2.45E+05 6.08±1.02E-08 2.25±0.38E+03 8.16±1.37E-17 

U-235!23rf 7.04E+08 2.59±3.29E-09 0.96±1.22E+02 3.47±4.41E-18 

U-23g: 4.47E+09 5.40±0. 93E-08 2.00±0.34E+03 7.25±1.24E-17 

Pu-238 87.07 2.20±0.26E-07 8.14±0.95E+03 2. 95±0. 35E-16 

Pu-239/240 2.41E+04 2.79±0.23E-07 l.03±0.09E+04 3.74±0.31E-16 

Am-241 432 1.02±0.06E-06 3.78±0.21E+04 L37±0.08E-15 

Total % of DCGsd 

a Total volume released at 50,000 cfm = 7.44E + 14 mL/yr. 

b Derived concentration guides (DCGs) are not specified for gross alpha and gross beta 

c Total uranium= 1.18±0.01£-01 g; average 1.58±0.01£-10 f.tg/mL. 

d Total percent DCGs for applicable measured radionuclides. 

NIA -Not applicable. 

DCGs are listed for riference only. They are applicable to average concentrations at the 
stack concentrations, as might be inferred from their inclusion in this table. 

c 2-4 

DCG 
(~tCi/mL) 

1 .OOE-07 

8.00E-1 

9.00E-12 

7.00E-l 

2.00E-10 

4.00E-10 

5.00E-ll 

2.00E-14 

9.00E-14 

LOOE-13 

J.OOE-13 

3.00E-14 

2.00E-14 

2.00E-l4 

% 

NIA 

N/A 

.1 

0.0 

< 0.0 

< 0.0 

< 

0. 

1 

lL5 



Month 

4th 

4th 

Month 

-2.3 

Beta 

1.57±4.40E-15 3. 92± 1.20E-14 

Co-60 Sr-90 Cs-134 Cs-137 Eu-154 

5.14±4.02E-16 5.37±1.67E-16 -2.11±4.35E-16 -2.11±3.89E-l6 3.56±9.89E-16 

U-232 U-233/234 U-235/236 U-238 Total U 
(ftg/rnL) 

2.56±0.90E-16 4.51±3.19E-17 1.94±1.65E-17 4.44±2.58E-17 1.66±0.08E-1 

Pu-238 Pu-239/240 Am-241 

1.66±2.33E-17 0.73±1.04E-17 3.14±2.33E-17 

Table C- 4 

Radioactive Effluent Concentrations (~tCi/mL) from the 
Seismic Sampler (ANSEISK) 

Alpha Beta 

0.32±6.67E-16 5.35±1.82E-15 

Note: These results represent baseline, nonradioactive operations. Quarterly data are for Decemher 1995 
Data two points from the same stack. (See Chapter 2, Environmental Monitoring.) 

oac:K-z.rv samples for the primary vitrification sampler (ANVITSK). 
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Beta 

-0. 02±4. 90 E-09 .54±1.24E-08 

0.36±3.62E-09 -0.68±1.086-08 

-1.59±4. 72E-09 -0.40±1.06E-08 

3.72±5.64E-09 0.86±1.24E-08 

-0.04±4.61 6-09 -1.58±1.18E-08 

1.08±3.38E-09 -1.29±0.81 E-08 

l.11±3.11E-09 -l. 23 ±0. 77E-08 

-3.13±-3.23E-09 0.33±7.60E-09 

1.34±3.04E-09 -7.63±7.94E-M 

2. 77±2. 78E-09 -1.20±0. 74E-08 

3.11±3.86E-09 -1.32±0. 97E-08 

-4.16±4.03E-09 -1.08±0.97E-08 

0.46±1.36E-08 -1.02±0.34E-07 

1st 2nd 3rd 4th Annual Total 

-2.23±9.12E-09 -0.21±1.14E-08 0.95±1.llE-08 7.74±7.40E-09 1.29±1. 98E-08 

-l.l3±0.60E-08 8.77±4.15E-09 -1. 72±5. 22E-09 1. 66±0 .4 7E-08 .24±1.01E-08 

1.62±0.63E-08 6.25±1.93E-08 0.99± I .04E-08 -1.76±5.68E-09 8.68±2.35E-08 

-0.17± 1.13E-08 0.00±1.06E-08 -1. 08± 1. 17E-08 -3.23±7.35E-09 -1.57±2.08E-08 

0.89±1.01E-08 0.19±1.16E-08 -1.15± 1.1 OE-08 4. 77±8.23E-09 0 .41±2. 06E-08 

-0. 60±9 .46E-08 -0.55±1.24E-07 4.03±9.58E-08 1.54±2.16E-08 -0.05±1.84E-07 

2.32±D.24E-09 0.00±2.37E-09 1.28±0.15E-09 2.99±l.17E-09 6.59±2.66E-09 

2.48±1.51E-09 2.25±1.26£-09 4.62±1.27E-09 2.66±0. 72E-09 1.20±0.25E-08 

-4.51±6.39E-10 2.63±1.66E-09 5.05±4.15E-10 4.30±3.10E-l0 3.11±1.85E-09 

.36±1.27E-09 4.51±1.93E-09 0.51 ±1.13E-09 3.39±0. 77E-09 9. 77±2.68E-09 

6.08±7.31E-10 4.87±6.07E-10 2.87±1.06E-09 -1.01±2.30E-10 3 .86±1.44E-09 

6.00±6.02E-10 6.07±4.80E-10 6.27±5.47E-1 0 1.64±1.656-10 2.00±0. 96E-09 

.55±1.04E-09 3.89±0.34E-07 0.87±1.12E-09 4. 95±3 .38E-10 3. 92±0 .34 E-07 

6.84±0.08E-03 8.33±0.12E-03 6.82±0.32E-03 6.42±0.13E-03 2.84±0.046-02 
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Month 

March 

June 

October 

November 

December 

Annual Total 

Co-60 

Sr-90 

1-129 

Cs-134 

Eu-154 

U-232 

U-2331234 

U-2351236 

U-238 

Pu-238 

Pu-2391240 

Am-241 

Total U 

Table C- 2.6 

1995 Airborne Radioactive Effluent Totals (curies) from the 
Contact Size-Reduction Facility Ventilation Stack (ANCSRFK) 

Alpha Beta 

-1.66±2.52E-10 7.86±7.47E-10 

1.19± J. 77E-1 0 1.94±0.55E-09 

2.53±7.21E-11 5.13±1.78E-10 

0.50±1.05E-10 1.07±0.28E-09 

4.16±9.16E-ll 5.59±2.83E-10 

1.14±2. 92E-1 0 2.06±0. 71E-09 

-0.43±2.50E-10 3.62±0.82E-09 

-4.36±3.44E-l0 4.47±1.00E-09 

4.71±4.48E-IO 4. 74±1.42E-09 

0.92±2.45E-10 1.85±0.87E-09 

1.51± 1. 63 E-10 7. 93±4. 76E-10 

-1.20±2.20E-10 1.94±0.64E-09 

2.99±8.49E-10 2.43±0.26E-08 

1st Quarter 2nd 3rd Quarter 4th Quarter Annual Total 

0.29±2.73E-10 6. 91±4.84E-10 -1.13±2.86E-10 -3.31±4.06E-10 2.76±7 .45E-10 

-1.22±1.29E-l0 1. 97±0.27E-09 -5.30±2.97E-10 4.01±1.70E-10 1. 72±0 .46E-09 

1.38±0.37E-08 6.75±1.96E-09 2.69±1.15E-09 0.00±4.59E-10 2.32±0.44E-08 

2.14±5.12E-10 2.36±2.09E-l0 -1. 70±9.44E-1 0 4.39±3.48E-10 0. 72± 1.15E-09 

1.48±2.69E-10 0.80±2. 94E-10 1.20±2.53E-10 -0.69±3.89E-10 2. 79±6.12E-10 

-1.63±2.58E-09 0.06±3 .04E-09 -3.47±6.10E-09 0 .43±1. 05E-09 -4.61±7.36E-09 

l.89±0.18E-11 0.00±5.19E-11 3.88±0.40E-11 2.54±0.82E-10 3.12±0.97E-10 

l.ll±O.SOE-10 9.92±5.21E-11 1.74±0.48E-10 1.17±0.33E-10 5.01±0.93E-10 

1.85±2.27E-11 0.55±1.10E-ll 0.(l0±8.55E-12 1.45±1.32E-1l 3.85±2.97E-ll 

6.47±3.51E-11 8.82±4.94E-ll 1.25±0.40E-10 1.09±0.31E-10 3.87±0.79E-10 

3. 02±2 .4 7E-ll 3.61±8.80E-11 -0.48±5.50E-11 0.37±1.65E-11 0.65±1.08E-10 

0.00±1.50E- I l 0.85±3.48E-11 0.42±1.80E-11 1.39±0. 93E-11 2.66±4.30E-11 

2.07±2.07E-ll 1.25±0.65E-10 0. 98±5. 06E-11 0.80±2.04E-11 1.64±0.87E-10 

2.54±0.03E-04 1.84±0.03E-04 3.59±0.10E-04 1.56±0.03E-04 9.54±0.12E-04 
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1995 Airborne Radioactive 
Supernatant Treatment 

Month Beta H-3 

lanUflry 0.30±2.07E-09 -2.61±5.26E-09 Dry 

FebrUflry 0.77±1.61E-09 .59±4.67E-09 

March 0.00±1.98E-09 4. 98±4. 57E-09 

April -0.14±2.01E-09 6.71±5.01E-09 

May 0.47±1.87E-09 -3.08±4. 73E-09 6. 56±0. 82E-05 

June 0. 96±1.88E-09 -3.50±4.39E-09 6.18±0.47E-05 

luZy 1.61±1. 90E-09 0.31±4. 71E-09 1.89±0.21E-05 

August -0.56±2.06E-09 6.27±0.68E-08 3.70±0.74E-05 

September 2.32±2.11E-09 3.00±0.64E-08 2.95±0.47E-05 

October 0.44±1.54E-09 -4.17±4.82E-09 7 .35±0.60E-05 

November -1.61±1.36E-09 -9.63±4.45E-09 1.98±0.19E-05 

December -2.26± 1. 91E-09 -7.17±4.57E-09 1.67±0.57E-05 

Annual Total 2.29±6.48E-09 7.61±1.76E-08 3.23±0.49E-04 

Isotope 1st Quarter 2nd Quarter 3rd 4th Annual Total 

Co-60 0.23±3.01E-09 1.67±5.81E-09 -0.29±4.27E-09 -2.18±3. 75E-09 -0.57±8.67E-09 

Sr-90 -0 .48± 1. 96E-09 -5.01±2.06E-09 0.52±1.60E-09 5.31±2.11E-09 0.34±3.89E-09 

I-129 5. 05±0. 77E-07 3.84±0.75E-07 1.25±0.16E-07 1.22±0.21E-07 1.14±0 .11 E-06 

Cs-134 0.21±3.01E-09 4.10±5.31E-09 1. 10±4.27E-09 -2.64±4.31E-09 2. 77±8.61 E-09 

Cs-137 -1.46±3.15E-09 -1.31±4.46E-09 9.42±1.13E-08 3. 72±4 .36 E-09 9.52±1.33E-08 

Eu-154 -0.85±2.85E-08 -l.19±4.40E-08 2.53±2.46E-08 0.89±1.07E-08 1.38±5. 89E-08 

U-232 3 .56±0.34E-ll 0.00±7 .60E-l0 2.70±0.28E-10 1.24±0.51E-09 1.55±0. 92E-09 

U-2331234 1.10±0.20E-08 1.88±0. 74E-09 1.84±0.44E-09 2.90±0.52E-09 l.76±0.22E-08 

U-2351236 0. 60±3 .37E-10 0.00±1.89E-10 0.76±l.l2E-IO 2.44±1.41 E-10 3. 80±3. 82E-l 0 

U-238 1.24±0.61E-09 1. 75±0. 79E-09 l.08±0.34E-09 2.34±0.46E-09 6.41±1.15E-09 

Pu-238 4.68±0.50E-08 -0.42±1.16E-09 3.74±2.51E-JO 0.65±1.59E-10 4.68±0.51 E-08 

Pu-239/240 1. 93±2.23E-JO 3.72±6.33E-10 1.23±0.47E-09 4.90±7.93E-11 1.84±0.82E-09 

Am-241 1.57±0.88E-09 5.40±6.52E-10 0.45±1.88E-10 3.21±2.21E-l0 2.48±1.13E-09 

Total U (g) 2.28±0.03E-03 2.96±0.05E-03 2.24±0.06E-03 4.81±0.07E-03 1.23±0.01E-02 

NA - Not available. 
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Table C- 2.8 

1995 Airborne Radioactive Effluent Totals (curies) from the 
Supercompactor Ventilation Stack (ANSUPCV) 

Month Alpha 

January -0.28±2.21E-10 

February 1.69±1.57E-10 

March 0.77±1.81E-10 

April N/A 

May 0.24±1.24E-10 

June N/A 

July -0.42±6.15E-11 

August -0.22±1.75E-10 

September N/A 

October NIA 

November N/A 

December N/A 

Annual Total 2.16±3.95E-10 

Isotope 1st Quarter 2nd Quarter 3rd Quarter 

Co-60 -0.50±6.88E-10 2.76±7.78E-10 0.00±1.33E-09 

Sr-90 0.04±1.60E-09 -1.07±3.95E-1 0 1.87±1.29E-10 

Cs-134 -3.00±7.25E-10 -2.63±8.30E-10 -1.34± 1. 96E-l 0 

Cs-137 5.60±6.24E-10 1.12±7.91E-10 -3.87±6. 75E-10 

Eu-154 -4.14±6.01E-09 -7.40±7.18E-09 -1.64±2.06E-09 

U-232 5.83±0.52E-11 0.00±1.63E-10 5.80±0.61E-11 

U-2331234 6.01±7.30E-11 1.01±1.03E-10 2.97±1.18E-11 

U-2351236 2.03±2.87E-11 2.30±6.06E-11 5.28±4.75E-12 

U-238 4.04±4.05E-11 1.17±4. 77E-11 1.54±0.93E-11 

Pu-238 1.36±0.77E-10 -0.20±1.22E-10 1.12±1.00E-11 

Pu-2391240 1.05±2.10E-11 -2.57±3.63E-11 3.91±1.64E-11 

Am-241 1.82±1.15E-10 1.14±1.04E-10 6.95±7.10E-12 

Total U (g) 2.34±0.05E-05 -4.03±0.10E-05 -1.28±0.06E-04 

N/A -Not applicable. Ventilation system was not operating during these months. 
NA - Not available. 
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Beta 

-0.29±5.80E-10 

2.61±0.56E-09 

8.59±4.05E-10 

N/A 

2.68±3.82E-10 

N/A 

-0.92±1.59E-10 

4.72±4.92E-10 

N/A 
N/A 
N/A 

N/A 

4.09±1.11E-09 

4th Quarter Annual Total 

NA 0.23±1.69E-09 

NA 0.12±1.65E-09 

NA -0.70±1.12E-09 

NA 0.29±1.21E-09 

NA -1.3 2±0. 96E-08 

NA 1.16±1.63E-10 

NA 1. 91± 1.27E-10 

NA 4.86±6. 72E-11 

NA 6. 75±6.33E-11 

NA 1.27±1.45E-10 

NA 2.39±4.50E-11 

NA 3.03±1.55E-10 

NA -1.45±0.06E-04 



Month 

January 
February 
March 
1st Qtr 

April 
May 
June 
2nd Qtr 

July 
August 
September 
3rd Qtr 

October 
November 
December 
4th Qtr 

Month 

February 
March 
1st Qtr 

April 
May 
June 
2nd Qtr 

July 
August 
September 
3rd Qtr 

October 
November 
December 
4th 

Table C- 2.9 

1995 Radioactivity Concentrations in Airborne Particulates (J.lCilmL) 
at ANLLWTVC* 

Alpha Beta Sr-90 Cs-137 

1.44±5.69E-16 6.69±1.91E-15 

7.54±6.65E-16 9.05±2.03E-15 
2.69±6.26E-16 6.01±1.688-15 

-7.87±9.16E-17 0.20±1.29E-16 

1.79±5.38E-16 6.03±1.63E-15 

4.04±6.08E-16 1.88±1.50E-15 
1.57±5.98E-16 0.64±1.47E-15 

-1.25±0. 70E-16 -0.17±2.24E-16 

-0.03±5.10E-16 0.69±1.48E-15 
-1. 97±6.26E-16 0.83±1.52E-15 
-0.37±4.78E-16 1.55±1.59E-15 

-0.78±7.95E-17 -0.20± 1. 97E-l6 

2.23±5.308-16 3. 96±1.86E-15 
3.51±7.108-16 5.44±2.20E-15 

Not Available 
Not Applicable 

Table C- 2.10 

1995 Radioactivity Concentrations in Airborne Particulates (J.lCilmL) 
at ANLL WTVH* 

Alpha Beta Sr-90 Cs-137 

0.38±5.578-16 -0.08±1.44E-15 

1.86±5.19E-16 Ul3±1.49E-15 
-0.31±5.87E-16 0.80±1.36E-15 

-1.41±0.86E-16 0.36±1.92E-16 

-1.70±4.83E-16 1.03±l.35E-15 
0.91±5.59E-16 -0.21±1.42E-15 
0.18±5.46E-16 0.49±1.43E-15 

-1.24±0.91E-16 0.62±2.29E-16 

-0.44±4.96E-16 l.03±1.52E-15 

-1.93±6.18E-16 1.25±1.53E-15 
1.21±5.21E-16 0.46±1.47E-15 

-1.27±0.92E-16 0.81±2.07E-16 

-0.21±4.52E-16 0.61±1.61E-15 
3.06±6.25E-16 1.46±1. 72E-15 

Not Available 
Not Applicable (see footnote) 

* ANLL "WTVC is the "cold" operations side and ANLL "WTVH is the "hot" process equipment side of ANLL "WTV. 
No fourth-quarter sample was collected because the one-year sampling period was completed in the third-quarter 1995. 
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Month 

March 
1st Qt:r 

2nd 

October 
November 
December 
4th 

Table C- 2.11 

1995 Radioactivity Concentrations in Airborne Particulates (J.lCilmL) 
atANLAUNV 

Alpha Beta Sr-90 Cs-137 

0.35±2.59E-14 -2.32±6.63E-14 

0.19±2.18E-14 l.30±5.94E-14 

1.12±4.15E-14 0.46±8.11E-14 

-6.93±3.54E-15 0.99±1.06E-14 

0.18±2.97E-14 2.02±6.95E-14 

4.87±7.11E-15 -0.85±2.52E-14 

-5.01±8.50E-15 -0.56:±:1.81E-l4 

-l.07±0.51E-14 -0.20±1.47E-14 

-3.89±4.40E-15 0.30±2.28E-14 

1.28±1.66E-14 2.39±4.05E-14 

4.91±5.56E-15 -0.25±1.24E-14 
-2.90±6.79E-15 0.98±1.31E-14 

2.74±4.73E-15 -1.62±1.66E-14 

-5.83±6.59E-15 3.14±3.23E-14 

0.58±1.13E-14 -1.45±2.45E-14 

Not Applicable 
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c- 2.12 

1995 Radioactivity in Airborne Particulates ().lCilmL) 
ANLAGAM 

Month Alpha Beta 

6.27±7.24E-16 1.62±0.23E-14 

March 7.27±7.81E-16 1.60±0.24E-l4 

April 6.50±7.14E-16 1.19±0.21 E-14 

May 7.15±7.39E-16 8.84±2.12E-15 

June 5.56±6. 78E-16 1.23±0.22E-14 

1.02±0.78E-15 1.52±0.25E-14 

August 6.40±8.16E-16 1.79±0.26E-14 

September 6.23±6.62E-16 l.25±0.23E-14 

October 3.99±5.76E-16 1.10±0.23E-14 

November 5.81±6.84E-16 2.02±1.73E-15 

December -1.58±5.97E-16 1.08±1.51E-15 

K-40 Co-60 Sr-90 Cs-137 

1st 6.45±6.94E-15 -0.85±5.72E-16 -4.31±2.48E-16 -0. 76±5.43E-16 

2nd Qtr 0.80±4.29E-15 -0.66±2.45E-16 -1.67±0.80E-16 3.25±3.21E-16 

3rd Qtr 0.39±4.39E-15 1.04±2.12E-16 -0.13±9.90E-17 1.81±2.10E-16 

4th 0.00±5.38E-15 l.21±2.08E-16 4.30±1.31E-16 0.53±2.11E-16 

U-232 U-233/234 U-235/236 U-238 Total U 

(!J.g/mL) 

1st 1.06±0.10E-l5 1.16±0. 72E-16 0.96±3.36E-17 1.03±0.64E-16 1.72±0.03E-10 

2nd 0.00±4.35E-17 5.84±2. 72E-l7 -0.27±1.35E-17 8.91±3.38E-17 1.91±0.02E-10 

3rd 0.00±1.13E-17 6.17±1.62E-17 7.72±6.21E-18 5.63±1.54E-17 1.34±0.03E-10 

4th 8.94±3.18E-17 7.58±1.95E-17 1.43±5. 67E-18 7.34±1.90E-17 1.25±0.03E-10 

Pu-238 Pu-239/240 Am-241 

1st 5 .59±4.41 E-17 2.09±2.41E-17 1.32±0.65E-16 

1.52±4.58E-l7 5. 69±3. 96E-l7 1.02±0.59E-16 

3rd -0.98±6.24E-18 0 .49±3. 95E-18 -2.57±9.47E-18 

4th 7.42±6.69E-18 2.43±3.45E-18 -0.02±8.80E-18 

c 2-12 



Particulates (J.lCi/mL) 

Month Beta 

1.28±0.88E-15 1.74±0.24E-14 

March 1.05±0.85E-15 l.73±0.25E-14 

7.33±7.33E-16 l .46±0.23E-14 

May 7.83±7.55E-16 9.46±2.16E-15 

June 9.56±7.68E-16 l.28±0.23E-14 

Ll7±0.81E-15 J.80±0.26E-14 

1.28±0.95E-15 1.88±0.26E-14 

September 8.37±7.16E-16 1.59±0.25E-14 

October 1.13±0. 76E-15 2.32±0.29E-14 

Noveml;er 1.06±0. 79E-15 1.48±0. 25E-14 

December 6.29±7.78E-16 1.92±0.26E-14 

K-40 Co-60 S:r-90 Cs-137 

1st 1.04±0.64E-14 3.47±4.96E-16 -0.58±2.93E-16 -1.91±4.99E-16 

2.24±2.68E-15 1.24±2.29E-16 -2.65±1.12E-16 4.87±3.71E-16 

Jrd 4.21±4.17E-15 -0. 75±2.30E-16 -3.09±7.59E-17 -0.24±2.26E-16 

4th 4.50±4.07E-15 .61±2.06E-16 2.22±1.17E-16 2.78±2.54E-16 

U-232 U-233/234 U-235/236 U-238 Total U 
(~-LglmL) 

1st 2.85±0.26E-17 6.67±6.28E-17 2.50±3.73E-17 7.50±6.05E-17 1.19±0.01E-10 

2nd 4.23±0.44E-15 6.82±4.10E-17 -0.34± 1.26E-17 2.69±3.06E-17 1.87±0.03E-10 

3rd 2.39±2.51E-17 6. 95±1.76E-17 7.98±5.69E-18 8.38±1.97E-17 1.19±0.03E-10 

4th .06±0.49E-16 7.08±1. 9!E-17 4.28±4.29E-18 6.29±1.70E-17 1.12±0.02E-10 

Pu-238 Pu-239/240 Am-241 

1st -2.36±4.33E-17 0.84± l.68E-17 1.74±0.90E-16 

2nd 6.68±6.62E-17 .98±2.38E-17 2.13±3.13E-17 

3rd 1.50±0.39E-16 1. 24 ± l. 02E-17 0.23±1.19E-17 

4th 3.88±6.85E-18 -0.76±1.52E-18 3.18±9.76E-18 
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Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

1st Qtr 
2nd Qtr 
3rd Qtr 
4th Qtr 

Table -2.14 

1995 Airborne Radioactivity Concentrations (MCi/mL) 
atANSDAT9 

Alpha Beta H-3 

0.69±1.02E-15 1.65±0.34E-14 0. 70±l.41E-12 
9.65±9.74E-16 2.04±0.35E-14 9. 77±3.23E-13 

0.98±1.15E-15 1.67±0.32E-14 2. 76±0.46E-12 
0.72±1.01E-15 l.51±0.31E-14 1.52±0.41E-12 
3.49±9.29E-16 8.95±2.92E-15 1.14±0.57E-12 
4.90±9.40E-16 1.49±0.32E-14 2.95±0.83E-12 

0.78±1.58E-15 l.80±0.54E-14 3 .33± 1.36E-12 

0.33±1.10E-15 2.25±0.38E-14 1.66±1.24E-12 

8.25±9.93E-16 1.58±0.33E-14 3.72±0.87E-12 
1.50±1. 70E-15 2.31±0.54E-14 2.07±0.74E-12 

0. 99±1.32E-15 1.68±0.41E-14 l. 72±0 .4 7E-12 
-0.38±1.40E-l3 -0.1 0±3 .lOE-13 8. 76±2.42E-13 

K-40 Co-60 Cs-137 

2.27±6.27E-15 2.12±2.90E-16 -2.78±2.90E-16 

4.31±6.47E-15 -0.42±3 .39E-16 5.06±2.57E-16 

0.00±9.09E-15 -1.44±3.09E-16 -2.l6±3.38E-16 

3.96±7.53E-l5 1.34±4.04E-16 -0.03±3.99E-16 
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1-129 

4.07±4.05E-16 

1.27±2.33E-16 

1. 70±2. 46E-16 

-1.12±3.13E-16 



Table C- 2.15 

1995 Airborne Radioactive Effluent Totals (curies) 
from Outdoor Ventilation Enclosures/Portable Ventilation Units 

1st Quarter 2nd Quarter 3rd Quarter 4th 

Gross Alpha 4.62±4.74E-ll N/A N/A N/A 

Gross Beta 4.32±1.51E-10 N/A N/A N/A 

Co-60 0.56±1.45E-10 N/A N/A N/A 

Sr-90 -3.73±6.41E-11 N/A N/A N/A 

Cs-134 1.02±1.59E-10 N/A N/A N/A 

Cs-137 0.79±1.53E-10 N/A N/A N/A 

Eu-154 -0.30±1.29E-09 N/A N/A N/A 

U-232 1.88±0.91E-ll N/A N/A N/A 

U-2331234 0.00±2.26E-11 N/A N/A N/A 

U-235/236 1.53±1.54E-ll N/A N/A N/A 

U-238 5.42±2.72E-11 N/A N/A N/A 

Pu-238 0.03±1.17E-ll N/A N/A N/A 

Pu-2391240 4.21±5.96E-12 N/A N/A N/A 

Am-241 0.74±1.15E-11 N/A N/A N/A 

Total U (g) -1.84±0.04E-05 N/A N/A N/A 

N/A -Not applicable; No PHis operational during this quarter. 
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1995 Airborne (~Ci/mL) 

at the Rock (AFRSPRD) 

Month Alpha Beta H-3 

January 0.94±1.06E-15 1.62±0.33E-14 2.93±4.55E-13 

February 1.42±1.07E-15 1.89±0.34E-14 4.20±4.28E-13 

March L14±1.17E-15 L79±0.32E-14 7.32±0.41E-12 

April 1.20±L11E-15 L58±0.31E-14 5.19±2.79E-13 

May 0.85±1.07E-15 J .00±0.30E-14 3.18±5.98E-l3 

June 0.88±1.03E-15 1.24±0.30E-14 0.34±1.13E-12 

July 0.87±L03E-15 1.61±0.34E-14 0.04±2.43E-l2 

August 0.82±1.20E-15 2.02±0.36E-14 0.87±1.78E-12 

September 7.41±9.56E-16 1.57±0.33E-l4 2.03±1.22E-12 

October L48±L10E-15 2.46±0.39E-14 2.37±0.66E-12 

November 7 .06±9.88E-16 .46±0.33E-14 8.16±3.60E-13 

December 0.25±1.02E-15 2.01±0.35E-14 3 .27±2.46E-13 

K-40 Co-60 Sr-90 Cs-137 I-129 

1st Qtr 0. 79±6.28E-15 0.57±2.96E-16 -2.91±1.40E-16 3.00±3.09E-16 2.11±2.16E-16 

2nd Qtr 6. 86±4. 68E-15 3.55±5.47E-16 -1. 90±1.53E-16 -1.20±3.10E-16 0.41±2.33E-16 

3rd Qtr 6.14±3. 74E-15 -0.60±3.27E-16 -l.58±1.12E-16 0.77±2.88E-16 6.88±3.58E-l6 

4th Qtr 0.00±7.83E-15 0.20±3.14E-16 6.00±1. 72E-16 -3.17±3.04E-16 -0. 70±L90E-16 

U-232 U-233/234 U-235/236 U-238 Total U 
(f.tg/mL) 

1st Qtr 4.38±0.40E-17 1.42±0.53E-16 1.63±3.06E-17 L42±0.54E-16 2.24±0.03E-10 

2nd Qtr 0.00±6.01E-17 .24±0.58E-16 1.53±2.60E-17 L29±0.52E-16 2.62±0.03E-l0 

3rd Qtr 9.23±L15E-18 9.74±3.38E-17 0.81±1. JOE-17 1.01±0.34E-16 2.00±0.05E-10 

4th Qtr 1.77±0.52E-16 1.23±0.29E-16 4.62±7.87E-l8 L09±0.27E-16 2.07±0.04E-10 

Pu-238 Am-241 

1st Qtr 2.70±2.79E-17 1.33±1.54E-17 0.84±Ll9E-17 

2nd Qtr 2.32±3.21E-17 0.92±L78E-17 -1.84±0.99E-16 

3rd Qtr 2.60±3.54E-17 -0.1±1.51E-17 0.97±1.32E-17 

4th Qtr 0.75±L15E-l7 1.12±3.44E-l8 0.84±L42E-17 
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Month 

March 
lst 

June 
2nd 

October 
November 
December 
4th 

Month 

March 
lst 

June 
2nd Qtr 

October 
November 
December 
4th 

Table C- 2.17 

1995 Radioactivity Concentrations in Airborne Particulates (~Ci/mL) 
at the Dutch Hill Air Sampler (AFBOEHN) 

Alpha Beta Sr-90 Cs-137 

6.72±9.93E-16 1.61±0.33E-14 
1.04±0.98E-15 2.38±0.36E-14 

1.29±1.19E-15 1.97±0.33E-14 
5.37±2.42E-16 -0. 30±2. 84E-16 

1.12±1.09E-15 1.72±0.31E-14 

0. 79±1.09E-15 1.23±0.33E-14 

0.90±1.04E-15 1. 71±0.33E-14 

-0. 73±1.56E-16 0. 72±3. 72E-16 

1.86±1.78E-15 2.06±0.49E-14 

0. 71±1.16E-15 2.76±0.40E-14 
5.19±8.84E-16 2.05±0.35E-14 

-1.03±1.13E-16 -0.43±3.14E-16 

1.26±1.04E-15 3.21±0.42E-14 

0.36±1.06E-15 1.75±0.40E-14 

0.68±1.13E-15 2.00±0.35E-14 

1.23±1.20E-16 -0.28±3.14E-16 

Table C- 2.18 

1995 Radioactivity Concentrations in Airborne Particulates (~Ci/mL) 
at the Fox Valley Air Sampler (AFFXVRD) 

Alpha Beta Sr-90 Cs-137 

5.25±9.78E-16 1.67±0.34E-14 

1.38±1.08E-15 2.25±0.36E-14 

1.26±1.21 E-15 1.85±0.33E-14 

-1.38±0.54E-16 -1.48±3.14E-16 

6.19±9. 90E-16 1. 77±0.32E-14 

0.81±1.08E-15 1.14±0.31E-14 

4.24±8.69E-l6 1.49±0.31E-14 
2.44±1.74E-16 -0.73±3.56E-16 

0.48±1.29E-15 1.80±0.52E-14 

0.46±9.73E-16 2.07±0.35E-14 

7.54±9.23E-16 1.69±0.33E-14 
-1. 99±1.59E-16 2.92±3.00E-16 

1.03±0.96E-15 2.37±0.37E-14 

8.23±9.788-16 1.84±0.34E-14 

0.65±1.11E-15 2.20±0.36E-14 

4.93±1.458-16 -1.84±3.20E-16 
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Table C- 2.19 

1995 Radioactivity Concentrations in Airborne Particulates 
at Location AFBLKST 

Month Alpha Beta Sr-90 Cs-137 

January l.OO±l.lOE-15 1.34±0.32£-14 

February 8.00±9.35£-16 1.96±0.35£-14 

March 0.41±1.03E-15 1.55±0.32£-14 

1st Qtr -1.92±2.50£-16 0.96±2.87£-16 

April 0.92±1.08£-15 1.48±0.31 E-14 

May 1.38±8.59£-16 1.03±0.30E-14 

June 1.09±1.14E-15 l.58±0.33E-14 

2nd Qtr -2.69±1 

July 1.48±1.16£-15 1.99±0.36£-14 

August 0.57±1.14£-15 2.30±0.37£-14 

September 7.76±9.61£-16 1.82±0.34£-14 

3rd Qtr -6.58±9. 19E-17 -0.27±1.96£-.16 

October 1.25±1.04£-15 2.46±0.38E-l4 

November 5.68±9.45E-16 1.58±0.34E-14 

December 1.05±1.19£-15 2.07±0.35£-14 

4th Qtr 4. 79±2.11£-16 0.23±3.20£-16 

Table C- 2.20 

1995 Radioactivity Concentrations in Airborne Particulates 
at the Route 240 Air Sampler (AFRT240) 

Month Alpha Beta Sr-90 Cs-137 

January 0.99±1.07E-15 l.40±0.31E-14 

February 1.07±0. 98E-15 1.76±0.33E-14 

March 1.02±1.14E-15 1.44±0.30E-14 

1st Qtr -0.22±2.41E-16 0.25±2.28E-16 

April 0.85±1.05£-15 l.40±0.30E-14 

May 0.74±1.05E-15 1.28±0.32E-14 

June 1.21±1.12E-15 1.37±0.31E-14 

2nd Qtr -2.55±1.51£-16 -0.30±3.53E-16 

Jury 1.28±1.10£-15 1. 97±0.35E-14 

August 0.92±1.24E-15 2.28±0.37E-14 

September 0.89±1.00£-15 1.68±0.34E-14 

3rd Qtr -1.81±1.29E-l6 1.49±3.13E-16 

October 9.95±9.95£-16 2.59±0.40E-14 

November 0.92±1.09£-15 2.04±0.38E-14 

December 0.20±1.01E-15 2.17±0.35E-14 

4th Qtr 3.15±1.54E-I 6 0.38±3.36£-16 
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Table C- 2.21 

Radioactivity Concentrations in Airborne Particulates (J.!Ci/mL) 
at the Thomas Corners Road Air Sampler (AFTCORD) 

Month Alpha Beta Sr-90 Cs-137 

0. 72±1.02E-15 1.50±0.33E-14 

1.34±1.07E-15 2.02±0.35E-14 

March 0.63±1.07E-15 l.61±0.32E-14 

-6.68±9.77E-17 3.47±2.95E-16 

0.69±1.02E-15 1.46±0.31E-14 

3.54±9.43E-16 1.03±0.30E-14 

June 0.77±1.02E-15 1.48±0.32E-14 

2nd -1.51±1.42E-16 -2.66±3.01E-16 

0.81±1.05E-15 l .84±0.36E-14 

.66E-l5 2.20±0.50E-14 

0.90±1.00E-15 1.53±0.33E-14 
-1.39±1.40E-16 2.88±3.60E-16 

15±9.68E-16 2.42±0.39E-14 

1.0l±L33E-15 l.58±0.42E-14 

December 0.33±1.06E-15 1.99±0.35E-l4 

4th 2.62±0.31E-15 -1.01±3.20E-16 

Table C- 2.22 

Radioactivity Concentrations in Airborne Particulates (J.!CilmL) 
at the West Valley Air Sampler (AFWEVAL) 

Month Beta Sr-90 Cs-137 

5.04±9.39E-16 1.75±0.33E-14 

1.15±1.01E-15 2.26±0.36E-14 

0.84±1.09E-15 1.90±0.33E-l4 

-6.67±9.67E-17 -1.81±2.74E-16 

0.84±1.14E-15 1.66±0.34E-14 
0.81±1.07E-15 1.32±0.32E-14 
Ul5± l.09E-15 1. 73±0.33E-14 

2nd -2.04±2.00E-16 2.72±3.21E-16 

1.15±1.11E-15 2.33±0.38E-14 

0. 90±1.20E-15 2.52±0.39E-14 

1.18±1.07E-15 1. 97±0.35E-14 

-2.64±1.90E-16 2.93±3.05E-16 

October 9.12±9.89E-16 3.16±0.43E-14 

Novemher 3.85±9.01E-16 1. 75±0.35E-14 

December 0.34±1.04E-15 2.14±0.35E-14 

4th 3.94±1.41E-16 -0.79±3.31E-16 
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Month 

January 
February 
March 
1st Qtr 

April 
May 
June 
2nd Qtr 

Septemher 
3rd Qtr 

October 
November 
Decemher 
4th Qtr 

Table C- 2.23 

1995 Radioactivity Concentrations in Airborne Particulates (J.tCilmL) 
at the Springville Air Sampler (AFSPRVL) 

Alpha Beta Sr-90 Cs-137 

2.69±8.82E-16 1.44±0.32E-14 
1. 08±0. 99E-15 1.72±0.33E-14 

0.56±1.03E-15 1.47±0.30E-14 

-0.91±1.30E-16 0.18±2.98E-16 

5 .05±9. 51E-16 1.42±0.30E-14 

3.90±9.54E-16 1.10±0.31E-14 

1.12±1.11E-15 1.30±0.31E-14 

-0. 96±1.13E-16 3.01±3.33E-16 

1.11±1.08E-15 1.65±0.34E-14 

0.95±1.25E-15 1.92±0.36E-14 

6.84±9.53E-16 1.51±0.33E-14 

-0.36±1.61E-16 1.84±3.05E-l6 

1.22±1.05E-15 2.06±0.37E-14 

5. 73±9.48E-16 1.34±0.33E-14 

0. 90±1.15E-15 1.67±0.33E-14 

2.79±1.70E-16 -1.30±3.13E-16 
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1995 Airborne (!-lCilmL) 
at the Great Valley Sampler (AFGRV AL) 

Month Alpha Beta H-3 

2.81±9.20E-16 1.49±0.33E-14 0.07±:1.92E-l2 

February 1.54±1.13E-15 l.79±0.34E-14 0.3HL69E-12 

March 0. 70±1.10E-15 1.52±0.32E-14 1.22±0.14E-11 

1.26±3.58E-15 1.76±0.85E-14 7.15±7.89E-12 

May 0.90±1.07E-15 1.19±0.31E-14 1.69±6.46E-13 

June 0.87±1.02E-15 1.44±0.31E-14 0.28± l.JOE-12 

1.32±1.13E-15 1.80±0.35E-J4 0.64±1.16E-12 

August 0.73±1.16E-15 2.33±0.37E-14 0.38±1.27E-12 

Septemher 0.95±1.00E-15 1.79±0.34E-14 1.61±0.76E-12 

October 7.66±9.13E-16 2.66±0.40E-14 1.48±0.66E-12 

Novemher 1.10±1.09E-15 1.58±0.34E-14 1.80±0. 77E-12 

Decemher 0.62±1.1 OE-15 2.07±0.35E-14 2.60±7.42E-13 

K-40 Co-60 Sr-90 Cs-137 I-129 

1st -0.04±3.48E-15 -l.l5±2.83E-16 -3.78±1.42E-l6 O.l0±2.67E-16 0.06±2.27E-16 

2nd Qtr 3.67±8.96E-15 -0.32±4.45E-16 -2.26±1.84E-16 -3. 71±4.10E-16 -0.15±2.73E-16 

3rd Qtr 1.84±8.14E-l5 4.37±5.03E-16 0.72±1.47E-16 8.12±6. 77E-16 l.52±1.99E-16 

4th 0.83±9.66E-15 0.31±3.07E-16 5.27± 1.85E-16 -1.02±3 .22E-16 -1.10±1. 99E-16 

U-232 U-233/234 U-235/236 U-238 Total U 
(~-tg/mL) 

1st 3.79±0.35E-17 1.25±0.48E-16 0.83±1.77E-17 1.21±0.47E-16 2.69±0.03E-10 

2nd Qtr 0.00±7.01E-17 1.92±0.70E-16 0.09±2.95E-17 1.34±0.63E-16 3.47±0.05E-10 

3rd 0.00±4.35E-17 1.03±0.29E-16 -0.73±1.02E-17 7.29±2.47E-17 2.18±0.06E-10 

4th 8.29±3.87E-17 1.12±0.25E-16 1.24±0. 79E-17 l.04±0.24E-16 2.22±0.06E-10 

Pu-238 Pu-239/240 Am-241 

1st 1.92±2.32E-17 0.00±1.43E-17 4.05±3.08E-17 

2nd 0.27±1.12E-16 9.78±8.29E-17 4.71±3.58E-17 

3rd Qtr -0.35±1.33E-17 -1.97±3. 92E-18 1.63±1.75E-17 

4th 1.28±1.00E-17 7.80±5.92E-18 0. 70±1.40E-17 
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Month 

June 
2nd 

October 
November 
December 
4th 

Month 

June 
2nd 

Table C- 2.25 

Radioactivity Concentrations in Airborne Particulates (1-1CilmL) 
at the Nashville Background Air Sampler (AFNASHV)* 

Alpha Beta Sr-90 Cs-137 

0.87±1.06E-15 1.09±0.30E-14 

1.10±1.08E-15 1.47±0.31E-14 

-2.67±2.19E-16 1.34±5.58E-16 

1. 50± 1.17E-15 1. 90±0.35E-14 

0.51±1.11E-15 2.26±0.37E-14 

7.04±9.37E-16 2.01±0.35E-14 

-5. 76±9.11E-17 3.02±2. 77E-16 

1.00±0.98E-15 2.53±0.39E-14 

1.03±1.07E-15 1. 78±0.35E-14 

0.84±1.15E-15 2.06±0.35E-14 

8. 77±1.49E-16 1.37±3 .21E-16 

Table C - 2. 26 

Radioactivity Concentrations in Airborne Particulates (1-1CilmL) 
the Dunkirk Background Air Sampler (AFDNKRK) 

Alpha Beta Sr-90 Cs-137 

l.04±1.08E-15 1. 75±0.33E-14 

1.58±1.11 E-15 2.17±0.35E-14 

0. 72±1.06E-15 1.89±0.33E-14 

1.16±0. 95E-16 -0.08±2. 70E-16 

0.88±1.02E-15 1.62±0.31E-14 

4.52±9.49E-16 1.11±0.30E-l4 
1.04±1.00E-15 1.21±0.30E-14 

-0.66±1.87E-16 2.29±3.75E-16 
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- 2. 

(nCi!m2 lmo) 

Dutch Hill Rain Gauge (ANRGFOP) 

Month Beta Tritium Month Alpha Beta Tritium 
(ftCi/mL) (ftCi/mL) 

0. 00±1.36E-02 4.32±o.82E-01 O.OO±l.OOE-07 January 2.61±3.12E-01 4.78±1.93E-01 O.OO±l.OOE-07 
0.40±1.09E-02 2. 94±o.39E-Ol O.OO±l.OOE-07 -1.31±3.15E-01 5.00±2.19E-01 O.Oo±l.OOE-07 

March -0. 42±1. OOE-02 6. 87±2. 46E-02 U6±o.82E-07 1. 19±2. 57E-02 2. 73±o. 38E-01 9.55±8.38E-08 
0.60±1.03E-02 2.74±o.29E-Ol 2.17±7.7lE-08 0.89±2. 74E-02 2.98±0.50E-01 2.75±7.83E-08 
2.41±1.35E-02 9.31±o.36E-01 0. 00±1 . OOE-07 2.32:t0.60E-02 2. 71±0. 20E-01 O.Oo±l.OOE-07 
1.19±o.37E-02 2.43±0.14E-Ol O.OO±l.OOE-07 2.00±0.68E-02 2.91±0.22E-01 O.OO±l.OOE-07 
4.00:±:2.8JE-02 l.41±o.l2E-OO O.OO±l.OOE-07 8.04±1.58E-02 8.52±0.63E-Ol O.Oo±l.OOE-07 
9.08±6.39E-03 1.98±().21E-01 O.OO±l.OOE-07 1.07±0.62E-02 1.08±o.21E-01 O.OO±l.OOE-07 
1.09±o.39E-02 3.08±o.18E-01 O.OO±l.OOE-07 2.33±0.58E-02 4.06±0.26E-01 7 .45±8. 02E-08 

October 5.31±2.66E-03 l.03±o.l1E-01 3.02±7.86E-08 October 2.19±1.23E-02 4.58±0.59E-Ol O.OO±l.OOE-07 
.04E-02 3. 90±().43E-Ol 2.12±o.78E-07 November 1.28±1.20E-02 6.20±0. 61 E-01 3.70±7.58E-08 

December 2.07±o.56E-02 4.48±().29E-01 1.38±o. 7 6E-07 DecernlJer 1. 7 6±0. 57E-02 7.25±0.35E-Ol O.Oo±l.OOE-07 

Route 240 Thomas Comers (AFTCFOP) 

Month Beta Tritium Month Beta Tritium 
(ftCi/mL) (~tCi/mL) 

3. 597.2. 78E-02 3.41±o. 70E-01 4.84±7.60E-08 5 .16±4. OOE-02 7.31±1.19E-01 O.Oo±l.OOE-07 
1. 95±1.97E-02 3.89±o.54E-01 O.OO±l.OOE-07 6.81±4.09E-02 5.33±0.82E-Ol 4.32±7. 70E-08 

March 1. 02±1 .45E-02 2.27±o.32E-Ol 4.71±8.10E-08 1. 22±2. 07E-02 1.57±0.3lE-01 5.74±8.12E-08 
3.10±1.86E-02 3.42±o.38E-01 4. 95±7. 86E-08 2.43±2.18E-02 4.19±0.52E-01 7. 57±7. 76E-08 
l.33±().46E-02 2.55±o.l7E-OI O.OO±l.OOE-07 3.67±0.60E-02 4.24±0.21E-01 9.02±7.86E-08 
.21±o.32E-02 2.09±0.13E-01 O.OO±l.OOE-07 1.76±0.47E-02 2.39±0.18E-01 2.75±7.83E-08 

8. 92±1.59E-02 9.09±o.62E-01 1. 74±7. 72E-08 7 .41±1. 58E-02 9.94±(). 70E-01 5. 92±7. 70E-08 
2. 53±4.85E-03 2.44:!:0.26E-Ol 1. 83±7 .65E-08 4. 7 8±5. 82E-03 2.26±0.28E-01 O.OO±l.OOE-07 
2.30±o.49E-02 4.24±o.23E-01 1.88±D.85E-07 September 3.83±0.84E-02 6.67±0.40E-01 1.42±o.84E-07 

11±1.37E-02 7.05±0.61 E-01 9. 78±7. 66E-08 October 3.39±1.26E-02 4.52±0. 54E-01 O.OO±l.OOE-07 
1.34±1. 18E-02 5.50±o.58E-01 0.27±7.69E-08 November 2.64±1.31E-02 6.06±0.60E-Ol 1.4o±O. 77E-07 

08.±0. 56E-02 4.59±().29E-01 0.00:!::1 .OOE-07 December 1.39±0. 50E-02 2.60±().23E-01 6.87±7.62E-08 

Fox 

Beta Tritium 
(flCi/mL) 

2. 25±2. 70E-02 5.66±o.99E-Ol O.OO±l.OOE-07 
3.37±3.09E-02 4.45±0.74E-Ol 1. 87±7. 59E-08 

March 0.80±1.74E-02 2.15±().32E-01 9.79±8.01E-OS 
.28±1.81E-02 3.47±o.44E-Ol 7.91::1-:S.OOE-OR 

1.38±0.47E-02 2. 27±0. 17E-O 1 2.15±8.26E-08 
1. ±D.59E-02 2.43±().20E-Ol O.OO±l.OOE-07 
8.65±1.43E-02 7.34±o.52E-Ol 3.57±7.71E-08 
1.53±D.60E-02 2.83±0.26E-01 O.OO±l.OOE-07 
2.87±o.60E-02 4.64±().25E-01 1.45±().87E-07 

October 7.22±1.70E-02 5.28±o.56E-01 O.OO±l.OOE-07 

November 2.45±1. 31E-02 6.88±0.63E-01 8.12±7.57E-08 

December l.94±o.55E-02 3.80±().27E-01 0. 00±1 . OOE-07 
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pH (standard 

Month Dutch Hill 

4.04 4.24 
3.76 4.02 4.30 

March 3.66 5.88 
3.06 4.29 
7.58 6.28 

June 7.41 8.71 
July 6.07 3.83 3.64 

4.61 3.56 
4.27 3.80 3.01 

October 6.22 4.68 4.08 
November 4.10 3.44 3.49 
December 3.97 4.53 4.10 
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Appendix C - 3 

Summary of Biological Data 

Milk and Meat Samples Are Collected from Local Bovine Herds 



Location 

BFMCOBO 

(WNW Farm) 

1st Qtr 

2nd Qtr 

3rd Qtr 

4th 

BFMCTLN 

(Control) 

1st 

2nd Qtr 

3rd Qtr 

4th 

BFMCTLS 

(Control) 

3rd 

4th Qtr 

BFMREED 

(NNW Farm) 

1st 

2nd 

3rd 

4th Qtr 

BFMSCHT 

(S Farm) 

Annual 

BFMWIDR 

(SE 

Annual 

Table C- 3.1 

1995 Radioactivity Concentrations in Milk (~CilmL) 

H-3 
(ftCi/mL) 

Sr-90 1-129 Cs-134 Cs-137 K-40 

0.56±1.31E-07 4.19±0.62E-09 0.59±3.15E-10 -2.29±1.17E-09 0.59±1.14E-09 1.42±0.24E-07 

1.95±6.86E-08 l. 73±0.39E-09 -1.90±4.30E-10 0.69±1.60E-09 1.43±1.93E-09 9.13±0. 71E-07 

2.96±0.81E-07 8.53±4.59E-10 6.44±4.23E-10 -1.52±1.28E-09 6.40±2.85E-09 9.02±0.57E-07 

-0.16±1.01E-07 2.05±0.38E-09 2.73±4.64E-10 0.02±2.04E-09 0.35±1.83E-09 1.21±0.10E-06 

-4.01±8.81E-08 l.51±0.56E-09 5.96±3.60E-10 -0.68±1.15E-09 -0.45±1.10E-09 1.51±0.05E-06 

8.85±6. 98E-08 2. 96±0.45E-09 3.33±4.98E-10 1.04±1. 70E-09 0.86±1. 77E-09 1.39±0.09E-06 

0.77±1.03E-07 9.74±2.90E-10 3.29±4.00E-10 -0.88±1.45E-09 0.01±1.30E-09 1.16±0.06E-06 

-6.52±9.82E-08 1.14±0.38E-09 1.56±3.28E-10 -0.36±1.84E-09 -1.48±2.17E-09 1.41±0.10E-06 

-9.83±8.07E-08 1.47±0.34E-09 4.59±4.29E-10 3.55±9. 74E-10 0. 76±2.57E-09 1.45±0.06E-06 

4.53±7.06E-08 1.17±0.36E-09 1.11±4.16E-10 1.78±2.02E-09 1.42±1.78E-09 1.32±0.08E-06 

2.38±1.09E-07 8. 71±2.31E-10 1.81±2.38E-10 0.22±1.25E-09 0.54±1.36E-09 1.33±0.15E-06 

-5.31±9.96E-08 1.66±0.33E-09 1.42±2.31E-10 -0.38±1.43E-09 0.23±1.35E-09 1.45±0.07E-06 

1.77±1.41E-07 7.33±4.87E-10 7.80±3.63E-l0 5.61±4.90E-09 1.49±2.28E-09 1.43±0.11E-06 

3.17±6.82E-08 1.78±0.40E-09 3.48±5.16E-10 0.28±1.49E-09 1.28±1.83E-09 1.40±0.09E-06 

1.92±1.08E-07 1.54±0.50E-09 4.80±5.52E-10 -0.75±1.38E-09 0.47±1.38E-09 1.44±0.07E-06 

-0.64±1.01E-07 2.11±0.41E-09 1.79±3.18E-10 -0.05±2.06E-09 0.96±2.24E-09 1.28±0.16E-06 

-0.38±1.00E-07 2.37±0.36E-09 0.00±3.58E-10 -1.64±2.28E-09 1.81±1.93E-09 1.44±0.11E-06 

-0.33±1.00E-07 1.37±0.37E-09 1.28±3.92E-10 0.52±1.79E-09 1. 70±2.33E-09 1.44±0.11E-06 
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Table C- 3.2 

1995 Radioactivity Concentrations in Meat 

1995 Radioactivity Concentrations in Beef 
(~tCi/ g Dry) 

%Moisture H-3 
(!J.Ci/mL) 

Sr-90 Cs-134 Cs-137 K-40 

77.00 0.63±1.17E-07 1.93±0.42E-08 -0.32±1.60E-08 3.00±1.93E-08 1.58±0.06E-05 

74.00 -6.70±9.81E-08 2.87±1.09E-09 0.27±2.26E-08 4.71±4.06E-08 1.29±0.09E-05 

75.00 0.33±1.15E-07 -1.29±2.83E-09 -0.38±1.64E-08 1. 75±1. 78E-08 1.69±0.08E-05 

71.00 -1.61±9.86E-08 4.24±1.88E-09 -1.44±1.98E-08 1.76±2.02E-08 1.00±0.09E-05 

1995 Radioactivity Concentrations in Venison 
(~tCilg Dry) 

%Moisture H-3 
(!J.Ci/mL) 

Sr-90 Cs-134 Cs-137 K-40 

70.00 -0.66±1.01E-07 2.10±1.14E-09 -0.09±1.08E-08 8.76±2.31E-08 9.12±0.64E-06 

77.00 -0.41±1.03E-07 0.06±1.07E-09 -0.09±1.24E-08 1.23±0.36E-07 1.24±0.08E-05 

72.00 -0.43±1.04E-07 2.40±1.15E-09 -0.47±1.43E-08 2.39±2.04E-08 9. 73±0.84E-06 

72.00 0.33±1.04E-07 6.20±4.74E-09 -0.36±2.36E-08 4.26±3.61E-08 1.49±0.10E-05 

70.00 O.OO±l.07E-07 4.52±2.59E-09 -0.10±2.44E-08 1.13±2.23E-08 9.00±0.84E-06 

72.00 -0.68±1.05E-07 0.12±1.03E-09 -1.10±1.56E-08 4.59±3.30E-08 9.93±0.88E-06 
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Dry) 

Cs-137 

CORN 

8fi.OO ll.45±2.01E-09 1.93±0.10E-05 0.60±2.64E-08 2.91±2.70E-08 

8.72±2.71E-09 L67±0.07E-05 -1.46±2.10E-08 L34±1.90E-08 

±0.12E-05 1.30±3.33E-Oil L32±2.67E-08 

!.40±1 73E-07 3.66±0.12E--05 3.81±3.24E-08 -0.94±2.70E-08 

.01 9.92±0.52E-06 0.20±L24E-08 0.06±1.24E-08 

1.02±0.05E-05 1.92±1.45E-08 0.84±1.14E-08 

HAY 

NA NA 2.01±0.11E-05 -0.05±2.95E-08 1.38±2.68E-08 

NA NA 2.55±0.JOE-05 -1.61±3.03E-08 3.54±3.30E-08 



1995 Radioactivity Concentrations in 

Species 

Hog-nosed Sucker 

Hog-nosed Sucker 

Hog-nosed Sucker 

Hog-nosed Sucker 

Hog-nosed Sucker 

Hog-nosed Sucker 

Hog-nosed Sucker 

Brown Trout 

Brown Trout 

Brown Trout 

Average % Moisture 

Median 

Maximum 

Minimum 

Species 

Hog-nosed Sucker 

Hog-nosed Sucker 

Hog-nosed Sucker 

Hog-nosed Sucker 

Hog-nosed Sucker 

Hog-nosed Sucker 

Hog-nosed Sucker 

Hog-nosed Sucker 

1og-noseu Sucker 

Rainbow Trout 

Average % Moisture 

Median 

Maximum 

Minimum 

Creek above the 

1st half 1995 

%moisture Sr-90 

79.0 1.54±0.26E-08 

81.0 6.53±2.21 E-09 

80 .. 0 -1.55±1.67E-09 

76.0 9.51±1.63E-09 

78.0 1.15±0. 28 E-08 

79.0 6.27±1.19E-09 

79.0 8.71±2.52E-09 

79.0 -4.62±1. 91E-09 

78.0 -3.09±2.27E-09 

80.0 -1.75±2.52E-09 

78.9 

6.40E-09 

1.54E-08 

< Ui7B-09 

2nd half 1995 

%moisture Sr-90 

80.0 4.07±0.76E-08 

80.0 1.01±0.14E-07 

80.0 9.12±1.45E-09 

79.0 4.55±0.67E-08 

80.0 5.92±0.82E-08 

79.0 2.31±0.84E-08 

80.0 3.19±1.14E-08 

79.0 1.81±0.68E-08 

79.0 2.11±0.49E-08 

78.0 4.00±1.03E-08 

79.4 

3.60E-08 

.OlE-07 

9.12E-09 

c 3-6 

4 

Flesh 

Dam 

Cs-134 Cs-137 

0.87±9.67E-08 3. 88±8 .19E-08 

-0.76±1.25E-07 0.93±1.08E-07 

-6.15±9.75E-08 0.33±1.04E-07 

1.61±7.33E-08 3.50±2.09E-07 

8.00±7.41E-08 5.41±9.23E-08 

0.09±1.03E-07 1.17±0.96E-07 

-1.76±9. 72E-08 4.60±9.33E-08 

-0.43±1. 13E--07 6. 95±6.14E-08 

-0.21±1. 18E-07 2.47±9.50E-08 

-0.56±1.19E-07 2. 34±1. 70E-07 

< l.OOE-07 9.95E-08 

8.00E-08 3.50E-07 

<7.33E-08 6.95E-08 

Cs-134 Cs-137 

0.14±2. 71E-08 0.40±2.33E-08 

0.36±2.50E-08 2.12±2.53E-08 

0.45±2. 33E-08 3.22±5.19E-08 

0.51±2.07E-08 1.42±2.20E-08 

0.85±2.01 E-08 0.05±1.92E-08 

-0.25±2.42E-08 0. 89±2. 20E-08 

-0.76±2.17E-08 1.34±1.94E-08 

1.65±1. 88E-08 -0.88±1.88E-08 

-0.73±1.97E-08 0. 99±1. 65E-08 

0.69±1.52E-08 0. 96±1. 46E-08 

<2.12E-08 <2.07E-08 

<2.71E-08 <5.19E-08 

< 1.52E-08 < 1.46E-08 



Table C- 3.4 (continued) 

1995 Radioactivity Concentrations in Fish Flesh from Cattaraugus 

Species 

Hog-nosed Sucker 

Hog-nosed Sucker 

Hog-nosed Sucker 

Hog-nosed Sucker 

og-JtlOS<~n Sucker 

og-JI10S(~n Sucker 

Brown Trout 

Brown Trout 

Brown Trout 

Brown Trout 

%moisture 

Median 

Maximum 

Minimum 

Hog-nosed Sucker 

Hog-nosed Sucker 

Hog-nosed Sucker 

og-nos1ea Sucker 

og-nos1en Sucker 

White Sucker 

Brown Trout 

Brown Trout 

Brown Trout 

Brown Trout 

%moisture 

Median 

Maximum 

Minimum 

Cattaraugus Creek Background (BFFCTRL) 
(~-tCi/g dry) 

1st half 1995 

%moisture Sr-90 Cs-134 

79.0 1. 62±1.57E-09 2.52±9.62E-08 

79.0 8.51±9. 78E-10 0.05±1.08E-07 

81.0 -2.61±5.28E-09 -0.52±1.10E-07 

77.0 5. 79± 1.57 E-09 2.50±8.48E-08 

78.0 -1.67±1. 89E-09 -0. 56±1. 22E-07 

80.0 1.13±0. 87E-09 0. 50±1. 05E-07 

76.0 -1. 75±3.52E-09 -0.30±1.14E-07 

77.0 -3.34±1.54E-09 -J.86±8.69E-08 

77.0 -3.19±2.64E-09 -0.29±1.18E-07 

73.0 -9.22±8. 79E-10 -6 .15±8. 07E-08 

77.7 

1.76E-09 < 1.07E-07 

5.79E-09 < 1.22E-07 

<8.79E-10 <8.07E-08 

2nd half 1995 

%moisture Sr-90 Cs-134 

80.0 8.72±5.41E-09 -0. 37±2. 08E-08 
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75.0 1.1 0±0. 32E-08 0. 23±2. 02E-08 

79.1 

1.20E-08 < 1.99E-08 

1.94E-08 <2.49E-08 

<5.69E-09 < 1.44E-08 

c 3 7 
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4.46±8. 79E-08 
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0.68:l::2.00E-08 

0. 05±1.63E-08 
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< l.93E-08 

<2.29E-08 

< 1.27E-08 
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Table C- 4.1 
Summary of 1995 Quarterly Averages of Off-site TLD Measurements 

(Roentgen± 3 SD/Quarter) 

Location Location 
Number* 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter Average 

DFTLDOl 0.016 ± 0.003 0.017 ± 0.003 0.025 ± 0.005 0.014 ± 0.001 0.018 ± 0.003 

DFTLD02 0.017 ± 0.005 0.018 ± 0.005 0.026 ± 0.005 0.014 ± 0.002 0.019 ± 0.004 

DFTLD03 0.016 ± 0.003 0.016 ± 0.003 0.021 ± 0.004 0.013 ± 0.002 0.016 ± 0.003 

DFTLD04 0.016 ± 0.003 0.016 ± 0.003 0.023 ± 0.004 0.017 ± 0.002 0.018 ± 0.003 

DFTLD05 0.017 0.004 0.017 ± 0.005 0.025 ± 0.006 0.015 ± 0.002 0.019 ± 0.004 

DFTLD06 0.016 ± 0.003 0.017 ± 0.002 0.022 ± 0.002 0.020 ± 0.003 0.019 0.002 

DFTLD07 0.016 0.004 0.016 ± 0.006 0.020 ± 0.004 0.015 ± 0.001 0.017 ± 0.004 

DFTLD08 0.016 ± 0.002 0.016 0.003 0.024 ± 0.004 0.014 ± 0.001 0.017 ± 0.002 

DFTLD09 0.016 0.004 0.017 ± 0.005 0.023 ± 0.002 0.014 0.002 0.017 ± 0.003 

DFTLDlO 0.016 ± 0.003 0.016 ± 0.004 0.024 ± 0.003 0.015 ± 0.002 0.018 ± 0.003 

DFTLD11 0.018 ± 0.004 0.019 ± 0.006 0.026 ± 0.006 0.016 ± 0.001 0.020 ± 0.004 

DFTLD12 0.018 ± 0.003 0.018 0.003 0.022 ± 0.004 0.016 ± 0.002 0.018 ± 0.003 

DFTLD13 0.018 ± 0.003 0.018 0.004 0.029 ± 0.005 0.016 ± 0.001 0.020 ± 0.003 

DFTLD14 0.019 0.003 0.018 ± 0.003 0.024 ± 0.004 0.015 ± 0.001 0.019 ± 0.003 

DFTLD15 0.016 ± 0.004 0.022 ± 0.004 0.023 ± 0.005 0.013 ± 0.001 0.019 ± 0.003 

DFTLD16 0.018 ± 0.003 0.017 ± 0.002 0.029 ± 0.008 0.015 ± 0.001 0.020 ± 0.003 

DFTLD17 0.018 ± 0.003 0.018 ± 0.002 0.028 ± 0.014 0.015 ± 0.001 0.020 ± 0.005 

DFTLD20 0.017 ± 0.003 0.018 ± 0.002 0.025 ± 0.005 0.015 ± 0.001 0.019 ± 0.003 

DFTLD21 0.017 ± 0.005 0.019 ± 0.002 0.026 ± 0.005 0.015 ± 0.000 0.019 ± 0.003 

DFTLD22 0.018 ± 0.002 0.018 ± 0.003 0.024 ± 0.003 0.015 ± 0.002 0.019 ± 0.002 

DFTLD23 0.017 ± 0.003 0.017 ± 0.004 0.023 ± 0.001 0.014 ± 0.001 0.018 ± 0.003 

DFTLD37 0.017 0.002 0.016 ± 0.002 0.024 ± 0.006 0.015 ± 0.002 0.018 ± 0.003 

DFTLD41 0.016 0.006 0.017 ± 0.002 0.020 ± 0.003 0.014 ± 0.001 0.017 ± 0.003 

* Ojj:site locations are shown on Figures 2-14, A-7, and A-9. Background measurements are provided by off-site 
1LDs 23, 37, and 41. 
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Summary ofl995 Quarterly 

Location 
Number* 

DNTLD18 

DNTLD19 

DNTLD24 

DNTLD25 

DNTLD26 

DNTLD27 

DNTLD28 

DNTLD29 

DNTLD30 

DNTLD31 

DNTLD32 

DNTLD33 

DNTLD34 

DNTLD35 

DNTLD36 

DNTLD38 

DNTLD39 

DNTLD40 

DNTLD42 

DNTLD43 

0.038 ± 0.009 

0.019 0.003 

0.929 ± 0.182 

0.026 ± 0.007 

0.024 ± 0.006 

0.019 ± 0.006 

0.020 ± 0.004 

0.019 ± 0.002 

0.023 ± 0.003 

0.017 ± 0.005 

0.033 0.004 

0.035 ± 0.006 

0.059 ± 0.021 

0.092 ± 0.013 

0.055 ± 0.010 

0.031 ± 0.004 

0.059 ± 0.009 

0.150 ± 0.023 

0.078 ± 0.012 

0.040 ± 0.005 

* On-site locations are shown on 

0.034 ± 0.012 

0.019 ± 0.008 

0.795 ±0.059 

0.025 0.006 

0.024 ± 0.005 

0.019 ± 0.003 

0.022 ± 0.005 

0.020 ± 0.009 

0.026 ± 0.004 

0.019 ± 0.004 

0.031 ± 0.017 

0.036 ± 0.006 

0.067 0.0!0 

0.092 ± 0.018 

0.053 ± 0.008 

0.033 ± 0.002 

0.062 ± 0.015 

0.230 0.038 

0.080 ± 0.014 

0.036 ± 0.007 

2-13 and A-8. 

2 

0.034 ± 

0.026 ± 0.003 

0.028 ± 0.004 

0.028 ± 0.005 

0.031 ± 0.006 

0.025 ± 0.004 

0.033 

0.048 ± 0.005 

0.075 ± 

± 

0.058 ± 

0.044 ± 0.009 

0.075 0.014 

0.225 0.048 

0. ± 6 

0.045 ± 0.007 

c 4-4 

0.031 ± 

± 

± 

± 

± 

0.020 :±: 0.002 

0.016 ± 0.002 

0.019 ± 0.001 

± 0.002 

:!: 

0.029 ± 0.002 

0.005 

0.083 ± 0.004 

0.048 ± 0.004 

0.028 :± 0.002 

± 0.004 

± 0.008 

0.005 

0.03 0.002 

0.038 :t 0.008 

± 

± 

0.025 ± 0.004 

0.020 ± 0.003 

0.022 0.004 

0.021 ± 0.004 

0.025 ± 0.004 

0.019 ± 0.004 

0.031 ± 0.007 

0.037 ± 0.005 

0.064 ± 0.012 

0.093 ± 0.015 

0.053 0.008 

0.034 ± 0.004 

0.064 ± 0.010 

0.203 ± 0.029 

0.083 ± 0.012 

0.038 ± 0.005 
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Cumulative Week 

(inches) (inches) 

- ··~·····-·-~··--·-------- -·~-····--···------

0.23 0.23 8 0. I 

0.94 1.17 

21 l. 71 2.88 

28 0.01 2.89 

4 0.32 3.2 5 

11 3.25 20.44 

0.33 3.58 

25 0.27 3.85 0.00 

0.71 4.56 

0.56 5.12 

18 0.09 5.21 

25 0.53 5.74 23 

1 5.97 30 0.00 

0.61 6.58 l. 

1.02 7.60 October 14 

0.30 7.90 Ooctober 21 

0.24 8.14 October 28 0.29 

0.00 8.14 4 L 8 

1.14 9.28 November 

0.47 9.75 18 

7 0.57 10.32 November 

0.39 !0.71 December 2 

0.61 11.32 December 9 0.24 18 

0.28 11.60 December 16 34.07 

0.76 12.36 Decemher 23 

1.15 13.51 December 31 
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2 

the 10-meter Primary Meteorological 

Maximum Minimum 
Temperature Temperature 

"F oc "F oc ')' 

29. 17.8 64.0 -17.1 1.2 

21.2 9.7 49.5 -21.0 -5.8 

35.6 18.7 65.7 -17.7 0.1 

40.5 22.2 72.0 -10.0 14.0 

55.0 24.9 76.8 -0.8 30.6 

66.7 32.9 91.2 5.8 42.4 

2. 70.0 32.9 91.2 5.8 42.4 

L 70.2 31.3 88.3 9.5 49.1 

14.0 26.3 79.3 -0.3 31.5 

53.1 25.1 77.2 -1.1 30.0 

1. 34.3 19.0 66.2 -9.5 14.9 

7.7 45.9 -16.1 3.0 

46.6 32.9 91.2 -21.0 -5.8 

C6 8 
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Summary 

Barometric Pressure 
of mercury) 

Pressure Maximum Pressure Minimum Pressure 

28.43 28.89 27.74 

28.44 28.90 27.91 

29.13 27.95 

28.45 28.81 28.07 

28.77 28.03 

28.51 28.89 28.13 

28.50 28.79 28.27 

28.55 28.74 28.26 

28.59 28.82 28.31 

28.81 27.87 

28.44 28.82 27.77 

28.93 27.97 

28.49 29.13 27.74 
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Co-60 Air 
Sr-90 
Sb-125 Air 
Cs-137 Air 
Cs-134 Air 
Pu-238 Air 
Pu .. 239 Air 
Am-241 Air 
U-234 Air 

Gross Air 
Gross Beta Air 

K-40 Soil 
Sr-90 Soil 
Cs-137 Soil 
Pu-238 Soil 
Pu-239 Soil 

Soil 
U-234 Soil 
U-238 Soil 

Soil 

K-40 
Co-60 
Sr-90 
Cs-137 

H-3 Water 
Co-60 Water 
Sr-90 Water 
Cs-134 Water 
Cs-137 Water 
Mn-54 Water 
Pu239 Water 
Am-241 Water 

Water 
Water 

Gross Water 
Gross Beta Water 
H-3 Water 
Co-60 Water 
Sr-90 Water 
Cs-137 Water 
Mn-54 Water 
Gross Water 
Gross Water 

is based on 
ratio within 
ratio outside limits. 

3.76E+OO 
7.39E··{}l 
9.42E-f00 
5.28E+OO 
5.75E+OO 
1.22E--01 
6.20E02 
1.77E-·01 
5.90E-02 

3.22Et00 
1.85E+OO 

3.84E+02 
.13E+Ol 

2.66E+02 
3.20E+01 
6.76E+OO 
3.20E+OO 
3.03E+Ol 
3. 
2.50E+00 

.03E+03 
9.60E+OO 
5.12E+02 
l.l7E+<)2 

6.03E+Ol 
1.96E+{l2 
2.40E+{JO 
8.35E+Ol 
7.68EHH 
4.35E+01 
5.91E-01 
1.33E+OO 

1.34E-t{)3 
6.53E+02 
6.03E+01 
L96E+02 

7.68E+01 
4.35E+Ol 
1.34E+03 
6.53E+02 

- 1 

2.!16E+OO 0.76 
6.40E·Ol 0.87 
6.36E+OO 0.68 
4.22E+{)0 0.80 
4.65E+OO 0.81 
1.40E--01 1 15 
7.00E-02 1.12 
4.40E-01 2.49 
1.30E-01 2.20 
6.006--03 3.00 

3.10E+OO 0.96 
2.20E+·OO 1.19 

4.75E+02 !.24 
UllE+01 1.60 
2.93EHl2 1 1 () 
3.26Et01 1 
7.!8E+OO 1.06 
4.06E+00 1.27 
2.75Et0l 0.91 
2.66E+Ol 0.84 
2.29E+OO 0.92 

1.32E+03 1.28 
1.03E+Ol 1.07 
4.74E+02 0.93 
1.38E102 1.18 

4.40E+Ol 0.73 
2.03EHl2 1.04 
2.03E+OO 0.85 
8.73E+Ol 1.05 
8.71E+Ol 1.l 
4.82E+Ol 1.11 
7.60E-01 1.29 
8.00E--01 0.60 
3.00E--01 0.80 
5. OOE--03 1.73 
1.75E+03 .31 
8.98E+02 1.38 
5.20E-+01 0.86 
2.1 OE+02 .07 
3.10E+OO 1.29 
8.30E+Ol 1.08 
4.80E+{J1 1.10 
l.SOE+03 1.12 
9.50E+02 .45 

of Crosscheck Samples 
Laboratory (EML) 

42 

Pass EPI 
Yes EPI 
Pass EPI 
Pass EPI 
Yes EPI 
Pass EPJ 
Yes EPI 
No EPI 
No EPI 
No EPI 

Pass EPI 
Yes EL 
Yes EL 

Yes EPI 
Pass EPI 
Yes EPI 
Yes EPI 
Yes EPI 
Yes EPI 
Yes EPI 
Yes EPI 
Yes EPI 

Pass EPI 
Yes EPI 
Yes EPI 
Yes EPI 

Pass EPI 
Yes EPI 
Yes EPI 
Yes EPI 
Yes EPI 
Yes EPI 
Pass EPI 
Pass EPI 
Pass EPI 
No EPI 

Pass EPI 
Pass EPI 
Yes EL 
Yes EL 
Pass EL 
Yes EL 
Yes EL 
Yes EL 
Pass EL 

· Bqlkg; water: Bq/L. Values for elemental uranium (listed in the 
Samples analyzed by the WVDP Environmental Laboratory or 

assigned statistically on a case-by-case basis. Yes indicates a 
Pass indicates a ratio within control limits but outside warning limits; No indicates a 

D -3 



- 2 

Air 3.26E+Ol 2.79E+Ol 0.86 Yes EPI 
Air 1.06E+OO .50E+OO 1.42 Yes EPI 

Sb-125 Air 1.14E+Ol 9.99E+OO 0.88 Yes EPI 
Cs-137 Air 7.25E+OO 6.43E+00 0.89 Yes EPI 
Cs-134 Air 1.79E+Ol .69E+Ol 0.94 Yes EPI 
Ru-106 Air 1.70E+Ol 1.31E+Ol 0.77 Yes EPI 
Pu-238 Air 9.60E-02 7.10E--02 0.74 Yes EPI 
Pu-239 Air 9.30E-02 8.10E-02 0.87 Yes EPI 
Am-241 Air 1.89E--01 l.81E-Ol 0.96 Yes EPI 
U-234 Air 5.20E-02 6.50E-02 1.26 Yes EPI 

Air 5.30E-02 5.00E-02 0.94 Yes EPI 
Air 1.07E-01 1.18E-01 1.10 Yes EPI 

Gross Air 3.30E+OO 3.20E+00 0.97 Yes EL 
Gross Beta Air 1.12E+OO UiOE+OO 1.43 Pass EL 

K-40 Soil 3.77E+02 4.17E+02 1.11 Yes EPI 
Soil 7.81E+OO 2.22E+Ol 2.84 No EPI 
Soil 2.07E+02 2.29E+02 1.11 Yes EPI 

Pu-238 Soil l.75E+Ol 1.59E+Ol 0.91 Yes BPI 
Pu-239 Soil 5.17E+OO 4.59E+OO 0.89 Yes EP! 
Am-241 Soil 1.76E+OO .37E+OO 0.78 Yes EPI 
U-234 Soil 2.95E+Ol 3.08E+Ol 1.04 Yes EPl 
lJ-238 Soil 3.04E+Ol 3.02E+Ol 0.99 Yes EPI 
lJ Soil 5.82E+01 6.24E+01 1.07 Pass EPI 

3.52E+02 4.06E+02 1.15 Yes EPI 
Co-60 9.17E+OO 7.45E+00 0.81 Pass EPI 
Sr-90 5.87E+02 7.50E+02 1.28 Pass EPI 
Cs-137 9.72E+Ol 1.13E+02 1.16 Yes EPI 
Pu-239 9.80E-OJ 1.02E+OO 1.04 Yes EPI 
Am-241 5.34E-OJ 7. 70E-01 1.44 Yes EPI 

H-3 Water 1.68E+02 l.70E+02 1.()1 Yes EPI 
Co-60 Water l. 96E+02 2.04E+02 1.04 Yes EPJ 
Sr-90 Water 2.00E+OO 2.82E+OO 1.41 Pass EPI 
Cs-137 Water 7.52E+01 8.17E+Ol 1.09 Yes EPI 
Mn-54 Water 4.49E+01 4.83E+Ol 1.08 Yes EPI 
Pu-238 Water l.41E+OO 1.30E+00 0.92 Yes EPI 
Pu-239 Water 2.72E--01 2.58E-01 0.95 Yes EPI 
Am-241 Water 1.95E+OO 1.79E+00 0.92 Yes EPI 
U-234 Water 3.06E-01 3.45EHJ1 1.13 Yes EPI 
U-238 Water 3.11E-01 3.39E-Ol 1.09 Yes EPI 
lJ Water 6.24E-Ol 6.98E-Ol 1.12 Yes EPI 
Gross Water .31E+03 l.21E+03 0.92 Yes EPI 
Gross Beta Water 4.10E+02 4.26E+02 1.04 Yes EPI 
H-3 Water 1.68E+02 1.50E+02 0.89 Yes EL 
Co-60 Water 1.96E+02 2.10E+02 1.07 Yes EL 
Sr-90 Water 2.00E+OO 2.60E+OO 1.30 Pass EL 

Water 7.52E+Ol 7.90E+01 1.05 Yes EL 
Mn-54 Water 4.49E+Ol 5.00E+01 1.11 Yes EL 
Gross Water 1.31E+03 l.30E+03 0.99 Yes EL 
Gross Beta Water 4.!0E+02 5.50E+02 1.34 Yes EL 

by the WVDP Environ-

is based on on a case-by-case basis. Yes indicates 
within but outside warning limits; No indicates a 
outside 
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PlJW 

ABW 

ABW 

ABW 

- 3 

of Crosscheck Samples 
Research Laboratory, 

(NERL-CRD) 

Matrix Actual Reported Accept? Analyzed by 

Water 11.1 10.3 Yes EPI 

Water 5.0 5.67 Yes EL 
Water 5.0 10.33 Yes EL 

27.5 12.33 No EL 
Water 19.4 22.67 Yes EL 

51.2 41.80 Yes EL 
Water 24.8 28.67 Yes EL 

Water 7435.0 7522.33 Yes EL 

Water 4872.0 4846.67 Yes EL 

Filter 25.0 25.37 Yes EPI 
Filter 86.6 72.67 Pass EPI 
Filter 30.0 32.00 Yes EPI 
Filter 25.0 27.33 Yes EPI 

Water 47.5 39.40 Yes EL 
Water 14.9 12.90 Yes EPI 
Water 15.8 19.50 Yes EPI 
Water 10.0 11.00 Yes EPI 

Water 86.6 90.17 Yes EL 
Water 20.0 21.00 Yes EPI 

15.0 21.33 Pass EPI 
Water 29.0 32.33 Yes EL 
Water 20.0 18.33 Yes EL 
Water 11.0 14.00 Yes EL 

total K: mg/L. 

or Environmental Physics, Inc. (EPI), as 

· PE-B performance evaluation (beta); 
PUW =plutonium in water; Milk milk 

individual analytes and matrices. Yes indicates a 
within control limits but outside warning limits; No indicates a 

D- 5 



Units are as follows: water: pCi/L; air filter: 

Samples were analyzed by the WVDP Environmental 
indicated. 

Explanation ofcode(s): PE-A = peiformance evaluation 
GAM = gamma in water; TRW tritium in water; AF = 
sample; ABW alpha and beta in water. NR = Not rnn"'"''CJ/1 

or Environmental Inc. 

nor'1"nrmnm•o eVa[UatfOn 
ontrofuu.m in water; 

Acceptance limits are statistically defined individual and matrices. 
ratio within warning limits; Pass indicates a ratio within control limits but outside 
ratio outside control limits. 
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2 
3 5 
4 7 
5 9 
7 14 

15 
9 25 
1 24 

2nd 1995 

22 
5 
7 
9 
14 
15 
25 

1.1 24 

3nl 1995 

2 22 
3 5 
4 7 
5 9 
7 14 
8 15 
9 25 
11 24 

4th 1995 

22 
3 5 

7 
5 9 
7 14 
8 15 
9 25 

24 

- 4 

15.8 17.7 NA 1.12 NA 
17.1 16.7 NA 0.98 NA 
16.0 15.8 NA 0.99 NA 
16.2 16.1 NA 0.99 NA 

18.9 NA NA NA 
16.3 NA 0.98 NA 

30.5 26.2 NA 0.86 NA 
901.0 928.6 NA 1.03 NA 

17.7 17.9 !9 1.01 1.07 
16.8 17.2 17 1.02 .01 
17.1 16.3 16 0.95 0.94 

17.3 17 NA NA 
17.8 15 11 0.94 

16.7 22.2 17 1.33 .02 
31.9 25.2 24 0.79 0.75 

828.0 795.1 769 0.96 

17.7 24.2 23 .37 1.30 
19.0 25.4 25 1.34 1.32 
18.4 20.2 21 1.10 1.14 
18.0 22.5 21 1.25 1.17 
19.3 24.1 24 1.25 1.24 
19.2 23.0 22 1.20 1.15 
29.4 37.4 34 1.27 1.16 

767.0 935.3 942 1.22 1.23 

17.7 NA 15 NA 0.85 
16.2 NA 15 NA 0.93 
16.7 NA 5 NA 0.90 
19.5 NA 14 NA 0.72 

NA 15 NA NA 
NA 13 NA 0.84 

29.3 NA 22 NA 0.75 
818.0 NA 757 NA 0.93 

each set of co-located TLDs. 

indicates that a TLD was no longer in place or damaged so that no 
NA not available. 

analytical laboratories was changed: For 
the second quarter two sets ofTLDs were am'ltH\IP/t 

subcontractor. Both WVDP and LITCO results are 
results alone are presented for the fourth quarter. 
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NA 
NA 
NA 

NA 
NA 
NA 

1.()7 
1.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 



Summary 



Table E -1 
1995 Contamination Indicator Results for the Sand and Gravel Unit 

Location 
Code 

Hydraulic 
Position 

pH Conductivity TOC 

301 
301 
301 

301 

4lll 
401 

401 
401 

403 
403 

403 

403 

706 

706 
706 
706 

NB!S 
NHJS 

201 

201 

305* 
305 

307* 

307 

603* 
603 

R613A * 
86!3A 

!1613B* 

1\613B 

86l3C* 

8613C 

UP(l) 

UP(2) 

UP(3) 

UP(4) 

UP(l) 

UP(2) 
UP(3) 

UP(4) 

UP(l) 

UP(2) 

UP(3) 

UP(4) 

UP(l) 

UP(2) 

UP(3) 

UP(4) 

UP(l) 

UP(2) 

7.13 
7.17 

7.31 

7.35 

7.01 

6.87 
7.18 

6.81 

6.72 
6.76 

6.85 

6.33 

6.63 
6.5'1 

6.29 
6.4~ 

6.30 
6.00 

DOWN- B(l) 6.71 

DOWN -B(2) 

DOWN- B(3) 

DOWN- B(4) 

6.27 
6.98 
6.42 

DOWN- B(l) 6.90 

DOWN - B(2) 6. 96 

DOWN B(l) 7.00 
DOWN - Il(2) 7.04 

DOWN ll(l) 6.44 
DOWN - B(2) 6.11 

DOWN- B(l) 6.76 

DOWN ll(2) 6. 72 

DOWN ll(l) (,.47 

DOWN B(2) 6.53 

DOWN- B(l) 7.90 

DOWN- B(2) 7.BO 

WNSP008** DOWN C(l) 7.04 

WNSP008 

103 
l03 
103 
!03 

104 

104 

104 
!04 

IX)WN- C(2) 6.99 

DOWN C(l) 10.05 
DOWN- C(2) 9.94 
DOWN C(3) 9.75 
DOWN - C(4) 9.44 

DOWN C(l) 6.56 
DOWN- C(2) 6.91 
DOWN C(3) 7.17 
DOWN C(4) 7.04 

NS No longer sampled. 

',lmhoslcm@2S'C mg/L 

840 
1088 

986 

511 

2820 
2490 
2815 
2540 

1289 

1392 
1496 
1808 

492 
533 

602 

611 

614 
511 

2370 

1765 
2!05 
1859 

3395 

2350 

2985 

1472 

893 

696 

513 

838 

473 
842 

421 
602 

540 

518 

227K 
4970 
3715 

3720 

1272 
1241 
1259 
1417 

3,9 

< 1.0 
NS 

NS 

< 1.0 
< 1.0 
NS 
NS 

1.4 
2.6 

NS 
NS 

2.9 

3.2 

NS 
NS 

u 
].6 

!.4 

1.3 
NS 

NS 

l.l 

1.2 

1.6 

1.2 

< 1.0 

1.4 

1.3 
1.4 

5.3 
4J) 

1.3 

6.0 

1.S 

1.2 

18.4 

97.2 

NS 
NS 

1.7 
1.0 
NS 
NS 

TOX Gross Alpha Gross Beta 
~1Ci/mL 

H-3 
i-iCilmL 

Cs-137 
!-iCilmL 

Co-60 
i-iCilmL mg/L ',1CilmL 

0.020 

0.027 
NS 

NS 

0.016 
0.016 

NS 
NS 

0.018 
0.036 

NS 
NS 

-5.33:t4.67E-09 6.11±4.23E-09 O,OO±l.OOE-07 0.00±1.66E-08 0.00±2.02E-08 

-2.86±1.78E-09 0.27±2.31E-09 O.OO±l.OOE-07 O.OO±l.53E-08 0.00±2,26E-08 
-0.46±2.44E-09 2.73±2.65E-09 0.28±8.04E-08 

-2.69±2.34E-09 2.67±2.54E-09 1.51:t0.87E-07 
NS 

NS 

NS 

NS 

-0.62±1.72E-08 1.28:tl.19E-08 O.Q(}J:l.OOE-07 0.00±2.47E-08 0,00±3.13E-08 
-l.20±3.32E-09 4,92±4.44E-09 O.OO±l.OOE-07 0.00±2.16E-08 0,00±2.43E-08 
4.60:!:5.l8E-09 l.14±4,62E-09 O.OO±l.OOE-07 O,OO:tl.lOE-08 O.OO±L22E-08 
3.06±3.41E-09 6.94:!-3.26E-09 1.34±0.85E-07 NS NS 

-1.66+5.62E-09 l.l9.t0.91E-08 2.81±8.10E-08 0.00±1.80E-08 O.OO.t2.74E-08 
-0.9H1.86E-09 9.50±4.07E-09 5.24±7.98E-08 0.00±1.37E-08 0.00±1.52E-08 
5.02+3.64E-09 7.0lf2.51E-09 O.OOtl.OOL-07 NS NS 
l.25U.98E-09 l.lF0.26E-08 O.OlH l.OOE-07 NS NS 

0.015 0.00±3.79E-09 6.82!.2.61E-09 O.OOI.l.OOE-07 0.00+2.21E-08 0.00t2.80E-08 

0.016 !.2R±0.88E-09 8.05±1.58E--09 U2:t7.59E-08 O.OO:H.39E-08 0.00±2.43E-08 
NS 0.80• l.43E-09 6.59<J.56E-09 1.46' 8.40E--08 NS NS 
NS O.l9.tl.40E-09 7.54' U6E-09 0.001 !.OOE-07 NS NS 

0.022 1.10.t2.40E-09 0.79tl.77E-09 O.OOJ.l.OOE-07 O.OO.t:1.41E-OR O.OOU.68E-08 
0.006 -1.96±7.82E-10 -0.221 U6E-09 2.59t.8.29E-08 O.OO:tl.SlE-08 0.00±1.52E-08 

0.125 O.OOU.63E-O~ 2.52tL40E-08 0.00±1.00!!-07 0.00±1.52L-08 0.00±1.90E-08 
0.047 

NS 

NS 

2.05J2.72E··09 5.07'=0.45E-Oa O.OO±l.OOE-07 0.00tl.46E-08 
2.40±4,221\-09 2.18HU9E-08 O.OOtl.OOE-07 NS 
3.2()±3.UE-09 3.80.t0.42E-08 l.27±0.85E{J7 NS 

0. 00tl.58E-08 
NS 
NS 

0.042 -1.42 + l. 70E-08 2.69t U9E-08 0. OOt!. OOE··07 0.00±!.60E-08 0.00t1.46E-08 
0.053 2.l8!2.49E-09 8.75:13.22E-09 IJ.O(}Cl.OOE-07 O.OOH.SOE-08 0.00+2.44E-08 

O.OS2 0.00tl.94E-08 1.65±1.24R-08 O.OO+l.OOE-07 0.00t2.30E-08 0.()(}J2.34E-08 
fUl21 0.00+2.68E-09 6.14+4.39E-09 8.:18!5. 7SE-08 O.IJO.t !.22E-08 0.00tl.52E-08 

0.012 -3.92t4.70E-09 8.66+3.76E-09 O.OO+l.OOE-07 O.OOJ2.51E-OX O.OO.t1.85E-08 

0.018 0.20.'1.07E-09 8.87 12.22E-09 6.2UX18E-08 O.OO±USE-08 0.00±2.54E-08 

0.024 -0.62t3.63E-09 6.03'2.84E-09 O.OOll.OOE-07 0.0012.38E-08 O.OO.t2.73E-08 
0.024 -0.33t1.32E··Il9 1.56t1.54E-09 8.07+:8.09E-08 O.OOL1.36E-08 O.OO.U.?OE-08 

0.067 0.57J2.4<JE-09 l.69c2.54E-09 O.OCH:l.OOE-07 0.00+2.47E-08 O.OO.t:I.73E-08 
0.017 -6.29t9, l4E-10 0.93U.07E-09 5.4L1 X.24E-08 0.00+2.37E-08 O.O(}t 1.41E-08 

O.IH2 0.54±2.39E-09 !.6a+2.53E-09 O.OOt.l.OOE-07 O,OOL!.38E-08 O.OO:t:1.83E-08 
O.IH5 0.12:t9.81E-to 2.78.1 l.53E-09 O.IJ(ltl.OOE-07 O.OO±l.40E-08 0.00±1.76E-08 

0.044 -1.53 t .'i.ZOE-09 2. 74tO.nE-08 3.3l±ll.l6E-06 0.00±2.42E-08 0.00±2.22E-08 
0.038 0.7H1.40E-09 3.73.!:0.37E-08 4.09l:0.18E-06 0.00±2.23E-08 O.O(!l"3.27E-08 

0.031 
0.073 

NS 

NS 

O.O(}JJ.22li-08 4.30±U7li-08 
B.79.t9.9.'iE-09 8.70+l.l7E-08 

2.06!7.47E-09 7.72tl.OOE-ll8 
3.33+5.26E-09 J.Cl2L O.OSE-07 

O.OO±l.OOE-07 O.OO.tl.lOE-08 

1.12±0.82E-07 O.OO±l.55E-08 
l.22±0.80E-Il7 NS 
2.21±0.91E-07 NS 

O.OO.Ll.12E-08 
0. OO±l.53E-08 

NS 
NS 

<0.010 -fH7t5.72E-09 7.59±0.08E-06 4.50:t:0.86E-07 0.00±1.28E-08 0.00+1.46E-08 
0.020 7.65±5.52E-09 8.29±0.07E-06 7.40+0.90E-07 O.OfHL46E-08 0.00±1.19E-08 
NS 0.00C6.23E-09 8.42 t 0.12E-06 5.64±0.88E-07 NS NS 
NS 3.9~J:3.9JE-09 1.14±0.01E-05 5.06±0.~9E-07 NS NS 

Sample collection period (rep) noted in parenthesis next to hydraulic position. 
*Sampling of well discontinued third quarter 1995. 
**Samples analyzed.for volatiles only beginning in the third quarter 1995. 
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Location 
Code 

111 
111 
111 
111 

203* 
203 

205 
205 

205 
205 

207* 
207 

406 

406 

406 

406 

408 

408 

408 

408 

501 
501 
501 
501 

502 
502 
502 
502 

602 
602 

602 
602 

604 

604 

604 

604 

8605 
8605 

8605 

8605 

8606* 

8606 

8607 

8607 

8607 

8607 

NS No 

pH 

DOWN- C(l) 6.13 

DOWN C(2) 6.46 

DOWN - C(3) 6.40 

DOWN C(4) 6.57 

DOWN -C(l) 

DOWN -C(2) 

6.63 

6.44 

DOWN C(l) 6.67 

DOWN - C(2) 6.86 

DOWN C(3) 6.77 

DOWN C(4) 6.45 

DOWN C(l) 6.49 

DOWN - C(2) 6.69 

DOWN- C(l) 7.31 

DOWN- C(2) 6.95 

DOWN- C(3) 7.40 

DOWN- C(4) 7.09 

DOWN - C(l) 7.45 

DOWN - C(2) 7.44 

DOWN ·· C(3) 7.54 

DOWN C(4) 7.37 

DOWN - C(l) 7.23 

DOWN C(2) 7.31 

DOWN C(3) 7.49 

DOWN- C(4) 7.4! 

DOWN C(l) 6.88 

DOWN C(2) 7.17 

DOWN - C(3) 7.44 

DOWN- C(4) 7.34 

DOWN C(l) 6.41 

DOWN C(2) 6.46 

DOWN C(3) 6.66 

DOWN C(4) 7.75 

DOWN C(l) 6.19 

DOWN - C(2) 6.47 

DOWN- C(3) 6.11 

DOWN - C(4) 6.20 

DOWN - C(l) 6.35 

DOWN C(2) 6.80 

DOWN C(3) 6.86 
DOWN- C(4) 7.72 

DOWN- C(l) 6.74 

DOWN C(2) 6.91 

DOWN C(l) 6.19 

DOWN C(2) 6.2! 

DOWN - C(3) 6.52 

DOWN- C(4) 6.36 

582 

397 

88! 

955 

3460 

5810 

2060 

1203 

2005 

2250 

590 

635 

608 

603 

1737 

1606 

1666 

1722 

1250 
Jl03 

1304 

1393 

1342 

1230 

1252 

1309 

723 

920 
766 

672 

740 

723 

773 

840 

892 

722 

1052 

1213 

2085 

1292 

g()3 

1052 

1531 

1307 

TOC 
mg!L 

4.0 

1.9 

2.1 

7 

NS 

NS 

!.6 

2.5 

2.~ 

L7 

0.8 

NS 

NS 

L3 
0<7 

NS 

l.2 
0.8 

NS 

NS 

4.2 

NS 
NS 

3.2 

NS 

NS 

6.0 

NS 

X.X 

2.2 

L3 
<LO 

NS 

Sample cm,ree~wn 
*Sampling 

noted next to 
dis·coJ7.tiJ7Ue'd third quarter 1995. 

TOX Gross Alpha Gross Bl1:a H-3 
,.ci!mL 

Cs-137 
,.ci!mL mg!L ~tCi!mL ,.ci!mL 

< 0.010 0.00t5.30E-09 6.1HO.!OE-06 4.70:W.87E-07 O.OOt. O.OOJ!.65E-08 

<0.010 0.52~1.02E-08 4.84t0.09E-06 1.9ill0.59E-07 0.00+ 1.48E-08 O.OOJL69E-08 

NS 

0.038 

O.fH9 

8.253:0.08E-06 L64Jc0.11E-06 

4.34±4.91E-09 9.0MIJ.12E-06 5.87±0.90E-07 NS NS 

0.00-+1.29E-OX 1.22E-08 O.OOIJ.OOE-07 O.OO:fc2.48E-08 O.O\H2.82E-08 

3.2XJ6.03E-09 ~.SOJ0.59E-O~ L0Kt.7. 76Ji-08 (l.Oilt 2.08E-08 

0.041 -0.49±1.36E-OS l.67±0.92E-OR 0.0(}J:7.07E-08 O.OO±L67ll-08 O<OO±L78E-OS 

0.(l43 0. R5±2.13E-09 7. OO±:Hl6E-09 5.12±8. 23E-08 0 .00± 1.68E-08 0. 00±2. 04E-08 

NS l.7613.08E-09 5.64:U55E-09 O.OO:tUXJE-07 

3.03±L5SE-09 U2±0.l9E-08 1.84±8.83E-08 

O.fJ19 -L26±4.97E-09 3.24t2.73E-09 fJ.OO±LOOE-07 O.OO.t2. 
O.fll9 -0.31' 1.71 E-09 --2.06< 2.50E-09 8.85t.8.31E-08 O.OO_+:L49E-08 O.OOi: L65Ji.-08 

[).()25 

fUJ35 

NS 

-L74.t:3.40E-09 !.92.Hl.51 E-08 8.74L0.93E-07 0.00±2.03E-08 0.00±1. 

.2iE-09 9.22.1.2.231!-09 6.46J.0.90E-07 0.00t2.4KE-08 0.0(t3:2.22E-08 

l.35±1.49E-09 1.46±0.25E-08 3.21±0.95E-07 O.OOil.ISE-08 O.OOt LX6E-08 

-0.5Hl.63E-09 l.93±0.27E-08 5.34±0.94E-07 NS 

<O.CHO 0.00+.·2.00E-07 6.0010.lOE-04 3.00Jl.30E-07 2.20:!A.OOE-09 2.80t3.!0E-09 

0.020 -2.66J0.89E-06 4.46t:0.05E-04 2.27t0.38E-06 0.56.+:2.70E-09 

NS L301:2.82E-07 5.70.L0.02E-04 0.58.tL08E-07 -2.42±3.12E-09 -0.60CL83E-09 

NS -1.25±0.02E-05 5.35±0.01E-04 -0.73H.16E-07 NS NS 

<(U)!O O.OO+U4E-09 1.48.t!UlOE-04 L46":0.83E-07 0.00±2.00E-08 

1.20 +O.OOE-04 2. 92:±0. ME-07 O.OO±L92E-08 

l.74tO.OlE-04 3.5(H:0.84E-07 

O.OOiU6E-08 

O.OWL45E-08 (UJ30 3.36,_6.5~1\-09 

NS 4.7119.23E-Cl9 

NS 

0.()]4 

0.040 

NS 

NS 

0.052 

0.(l3J 

NS 
NS 

0Jl49 
[).()29 

NS 

NS 

0.028 

0.020 

NS 

0.021 

0.046 

0.009 

0.015 

NS 

L98!3.87E-09 l.671(l.OlE-04 3.341:0.86E-07 

().f)()+ 8.86!\-09 

2.03±:6. 90E-09 

4.27±8. 37E-09 

L2l !O.OOE-04 L60:L0.83E-07 O.OO+l.72E-08 

.27tO.OOE-04 2.48±0.84E-07 

Ll7±0.00E-04 4. 07i:O. 89E-07 

3.~7±5.36E-09 l.37~0.00E-04 2.02±0.85E-07 

O.OO:±l.94E-08 

NS 

0.00±4.24E-09 3.15±0.77E-08 6.36±0.24E-06 0.00±2.06E-08 

-1.52~ 1.82E-09 5.521 0.44E-08 3. 70C.0.16E-06 0.00+2.22E-08 

0.25JL97E-09 L99.+:0.34E-08 5.78J:0.25E-06 NS 

-L49+2<00E-09 l.l2:1.:0.29E-08 8.03:!.:0.3\IE-06 NS 

-3.09±3.71E-09 5.23±2.79E-09 0.00±7.07E-08 0.00±1.76E-08 

0.97!-9.78E-10 3.56·tl.93E-09 O.Oilll.OOE-07 0.00±2.37E-08 

1.03iLI2E-09 4.92±l.42E-09 O.O():±l.OOE-07 

-0.73±1.93E-09 5.09±2.08E-09 O.OO±l.OOE-07 

NS 

NS 

NS 

O.fXi:J-!.66E-08 

0.0()+ 

NS 
NS 

0.00il.72E-08 

O.OOJ 

NS 

NS 

O.OO+L7lE-OK 

0. 00±2. 67E-OK 

NS 

4.14±g_J2E-09 2.15±fUl2E-05 2.86±0.14E-06 O.OO±L58E-08 0.00:!1 

3.X3±5.60E-09 2.14±0.02E-05 2.8(}J:0.14E-06 0.00±1.43E-08 0.00± L19E-Qg 

2.44.lL42E-og 2.27:1.0.02E-05 L53i0.11E-06 NS NS 

7.00t6.86E-09 !.78+0.02E-05 9.44t0.94E-07 NS 

0.69±1.20E-08 9.85±9.03E-09 O.OO.tl.OOE-07 0.00±2.39E-08 O.fl(Jt 3.13E--08 

-0.251.:1. 63E-09 4. 81±2.59E-09 2. 52±8.42E-08 0. 00± l. 93E-08 0. 00±2. OSE-08 

-2.07.t.2.87E-09 3.39±0.64E-08 8.38±8.13E-08 CUl03:1.95E-08 0.00±2.55E-08 

0.85±L16E-09 3.12±0.31E-08 2.08±0.83E-07 0.00±2.14E-08 0Jl03:1.41E-08 

L92±2.49E-09 L34:t.0.25E-08 1.2fH-0.84E-07 NS NS 

-0.53±3.08E-09 J.5710.32E-08 L43J0.84E-07 NS NS 
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!\608* 

!1608 

!\609 

!\609 

DOWN -C(l) 

DOWN-

DOWN C(l) 

DOWN- C(2) 

DOWN C(3) 

C(4) 

7,()9 

7.09 

WNDMPNE* DOWN D(l) o.16 

WNDMPNE D(2) 7.05 

106 

605 

80! 
X01 

li03 

X04 

DOWN- D(l) 

DOWN- D(2) 6.28 

D(!) 7.05 

DOWN -D(2) 

D(!) 

D(2) 

D(3) 

DOWN D(4) 

DOWN D\2) 

D(l) 

DOWN 

6.77 

6.68 

7.!6 
1i.70 

7.05 

6.55 

6.65 

6.~1 

6.70 

DOWN D(l) 6.00 

DOWN- D(2) 6.n 

D(3) 6.74 

DOWN D(4) 6.60 

DOWN- D(l) 7.10 

D(2) 6.70 

D(3) 

DOWN D(4) 7.00 

DOWN-

D(l) 

D(2) 

D(3) 

D(4) 

DOWN D(4) 

6.89 

6.EO 

6.60 

467 

601 

790 

770 
76g 

704 

X39 

966 

136 

1167 

l091 

1170 

!379 

547 

568 

665 

1456 

1424 

595 

327 

1245 

1334 

1373 

!328 

78! 

957 

!046 

999 

2.9 

2.0 

u 
NS 

5.6 

4.0 

Ll 

l.l 

NS 

<1.0 

1.2 

NS 
NS 

l.3 

LO 

NS 

< l.O 

NS 

5.3 

3.2 

NS 
NS 

<UJ 

<LO 

NS 

NS 

< LO 

1.2 

NS 

Unit 
TOX Gross Alpha Gross Ik1a 

>tG'i!mL 
H-3 

>tCilmL 
Cs-137 
>tCilmL 

Co-60 
>tCi!mL mg!L >tCilmL 

0.017 0.63l2.77E-09 L6gt().3gE-08 0.0(H7.07E-O~ O.OOJ2.24E-08 0.00±1.741\-08 

0.023 -7.33:t8.67E-10 l.40.i 0.201\-08 O.OO.U.OOE-07 0.00i1.56E-08 O.OO±L63E-08 

0.036 

0.036 

NS 
NS 

2.34±5.41E-09 4. llHJ.20E-07 

0.70±1.82E-09 3.52±0.10E-07 

-l.l6±U5E-09 3.92HJ.llE-07 
-2.5Jf2.04E-09 :1.12±0. 1 OE-·07 

I. 2HO. 09E-06 0.00±2.46E-08 

.20±0. HJE-06 0.00±2.04E-08 
1. 3810. lOE-06 NS 

1.33±0. lOE-06 NS 

0.00±2. 78E-08 

0. 00±2. :14E-08 

NS 

0.0!4 -3.64±4. 12E-09 1.26 tO.O'iE-06 6.69:L8.09E-08 O.OO±l.39E-08 O.OO±l.65E-08 

11.0!0 2.73f.3.87E-09 5.34HJ.21E-07 7.4(J+:8.27E-08 O.OO±l.35E .. Q8 0.00±1.02E-08 

o.cm 
(J.()jj 

0.032 
0.()36 

NS 
NS 

O.OS2 

0.062 

NS 
NS 

0.049 

0.033 

NS 
NS 

0.037 

0.016 

().(140 

0.025 

NS 
NS 

0.014 

0.020 

NS 
NS 

0.040 
().()25 

0.021 

0.078 

0.012 
0.030 

NS 

-0.99:>2.37E-09 5.74' 2.73E-09 
0.39tl.l1E-09 3.66.! .94E-09 

(L83:!:2.02E-09 5.78' 2.14E-09 

7.58!0.65E-07 O.OO:t2.26E-08 

Lll LO.lOE-06 0.00i:l.35E-08 
1. 06+..0. IOE-06 NS 

-l.83±2.22E-09 6.86i2.76E-09 l.33i 0. IOE-06 NS 

O.OOL2.72E-08 

O.OOJ 2. 16E-08 

NS 
NS 

3.34+8.03E-09 9.ll2:t.5.92E-09 8.27HJ.R9E-07 0.00:!:2.19E-08 0.00±2.73E-08 

-0.83 •2. l7E-09 l.38±0.43E-08 9.39-.!0. 94E-07 0.00f:2.26E-08 O.OOB.44E-08 

L46.+.2.55E-09 U9±0.29E-08 7.83t.0.92E-07 NS 
2.49!2.85fi-09 2.41±0.37E-08 8.57!ll.96E-07 NS NS 

0.68t4.01E-09 2.51 +3.5gE-09 2. 93±0. l4E-06 0.00±1 .34E-08 0.00±1.56E-08 
-!.51 tJ.29E-09 0.0Htl.H8E-09 2.92±0.!0E-06 

0.26 t 2.20E-09 '1.95:tl.99E-09 2.97.1 11. !SE-06 

0.09>2.29E·09 5.69±2.40E-09 3 . .151..0. l6E-06 

O.OO.t 1.53E-08 0.00+ 1.48E-08 
' NS 

NS 

0.00±4.79E-09 l.92HJ.l5E-07 3.6(rHl.84E-07 0.00±2.38E-08 
-2.36!2.03E-09 l.60±0.05E-07 4.3110.86E-07 

4.56.t 3. l6E-09 l.72±0.06E-07 7.2H0.92E-07 

2.98t2.64E-09 Lg2HUJ6li-07 6. 95±0.66E-07 

O.OO:lc2.33E-08 

NS 
NS 

0.66t2.88E-09 

8.26' 5.28E-HJ 

L08±0.08E-07 O.O()t J.OOE-07 O.OO±l.59E-08 

l. 10±0.03E-07 O.OOt l .OOE-07 0.00±2.51E-08 

NS 

0. 00±2. 54E-08 

0. 00:± 1. 97E-08 

NS 
NS 

0.0().! L97E-08 

0.00±2. lOE-08 

0.61J2.69E-09 1.45±0.10E-07 9.90.t 8.25E-08 

8.5217. 71li-10 1.30±0.05E-07 9.46.± 8. l!E-08 

0.42U .26E-09 6. l6:t0.32E-OX 7.47±6. 12E-08 

l.56t l.69E-09 5.32i0.34E-08 5.96t9.08E-08 

0.00~:2.60E-08 O.OO±L99E-08 

0.00±2.55E-08 0.00±2.53E-08 

NS NS 
NS NS 

-5.26±5.95E-09 2.90t.0.07E-06 4.71±0.87E-07 0.00ol.36E-08 O.OO+L60E-08 
3.74t4.49E-09 3.26:±:iUJ7E-06 5.80+0.WJE-07 

2.3818. !OE-09 4.og±0.08E·06 6.07 l.O. 92E-07 
0.00±9.02E-09 0.001 L lOE-08 

NS NS 
l.6()f 4.79:±:0.09F-06 6.:mo.90E-07 NS 

-2.4L!4.17E-09 4.!7±3.X7E-09 2.40HJ.85E-07 O.OO±UOE-08 0.00±1.56E-08 

0.36!4.80E-l0 -6.81±9.28E-10 2.68:t0.60E-07 0.00±2.02E-08 O.OO:L3.21E-08 
4.72:t9.71E-JO 1.44+L23E-09 l.35HH4E-07 NS 
0.63±1.09E-09 3.38t.l.OIE-09 5.16.t:0.89E-07 NS NS 

1.59t6.97H-09 1.83t7.1W-09 

-0.46:t2.39E-09 7.16t4.02E-09 

4.98±3. l8E-09 7.26.±2.56!\-09 

2.78±2.62E-09 l.20t0.25E-08 

-2. l 8±4.28E-09 l .22 l.O. llE-07 

U8j:J.42E-09 l.l8HJ.05E-07 

O.X8+2.15E-09 L60J O.OGE-07 

-0.47' 2. 70E-09 2.02HJ.08E-07 

9. 15±:0. 93E-07 O.OOH.65E-08 

7. 70±0. 91E-07 0.00t1.60E-08 

7.07±0.90E-07 NS 
8. Wl:O. 93E-07 NS 

0.00±1.65E-08 

o.mu. 99E-08 

NS 

NS 

L69±0.83E-07 0.00±2.39E-08 0.0Hl2.64E-OX 
l. 73±0. X2E-07 O.OO:t:2.57E-08 
3.09:f0.61E-07 NS 

3.47 tO. 88E-07 NS 

0. 00+2. 20E-08 

NS 

NS 

noted next to "'''mm111 

d.vi·contz,nw?a third quarter 1995. 
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JIH TOC TOX Gross Alpha Gross Bt'ta H-3 Cs-137 
mg!L mg!L !lCilmL )JCilmL )JCilmL !lCi!mL 

.. D(l) 6.68 1606 <LO 0.009 6.49:!:7. 94E-09 L21±0.56E-08 2. 48t0. 85E-07 0.00±2.1gE-08 0. OO.H 16E-08 

-D(2) 6.85 1655 L2 O.OJO 3.40:H 23E-09 6.80:t4.04E-09 3.51±0.87E-07 0. 00±2. 36E-08 0. ()()± L 70E-08 

- D(3) 6.85 1657 NS NS 9.Hh:3.45E-09 5.4!±2.48E-09 L26:t0.91E-07 O.OO±L31E-08 O.OO±l.73E-08 

DOWN D(4) 6.88 1654 NS 5.l5±3.22E-09 6.55:t2.45E-09 3.25±0.89E-07 NS 

1444 < 1.0 0.015 3.45± 8. 27E--09 2.82±0.19E-07 6. 25r±O. 78E-07 0. OO:t2.40E-08 0.00±2.54E-08 

1512 1.0 0.028 -0.48t:2.50E-09 3.61±0.13E-07 7.49.!:0. 90E-07 O.OOJ:2.23E-OR 

1519 NS 032.U.68E-09 4.60±0.09E-07 7.4Rt0. 91E-07 NS 

1507 NS NS 3.10.'3.14E-09 5.91±0.10E-07 7.21:± 0. 93E-07 

X604 6.40 1629 L4 <O.OIO -2. 22±9. 72E-09 2.94i0.02E-05 3.19±0.85E-07 O.OOJL5RE-OR O.OOJ:LXlE-08 

!1604 DOWN- D(2) 6.92 1660 ll.8 runo ·-2Ji7:t5.24E-09 3.39+.0.02E-05 4. 73J:O. 86E-07 O.OOH.~9E-OR 

DOWN D(3) 7.20 1641 NS NS 0.59.tl.16E-08 3. 39 HUJ2E-05 5.21±0.91E-07 

- D(4) 7.20 1648 NS 9.461. 9. 27E-09 3. 67±0. 03E-05 5. 80HJ. 90E-07 NS 

DOWN D(l) 7.46 91:1 < 1.0 0.051 · !.3lt4.45E-09 -0. 73U.60E-09 1. 36±0.10E-06 O.OOJ2.:1~E-08 0.001 

DOWN -D(2) 938 <LO 0.037 1.02 L 1. 3RE-09 0. ~5+ L 80E-09 l. 32±0. l OE-06 0. 00! l. 95E-OX 0.00l2.2XE-08 

IJ(3) 959 NS NS 0.021 L99E-09 l.28tl.88l!-09 1.29±0. lOE-06 NS 
X612 - D(4) 969 NS NS · L 69±2.43E-09 I. 99 .. 1 .. 2.50lHJ9 1. 34c1 0. 1 OE-06 NS NS 
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Table E- 2 
1995 Contamination Indicator Results for the Till-Sand Unit 

Location pH Conductivity TOC TOX Gross Alpha Gross Beta Tritium Cs-137 Co-60 
Code ).tmhosl cm@25oC mg!L mg!L fLCi!mL ).tCilmL f!Ci/mL ).tCilmL ).tCilmL 

302 UP(l) 6.88 2315 < 1.0 0.025 -0.48±1.34E-08 9.9(}J:8.23E-09 O.OO±l.OOE-07 0.00±2.09E-08 0.00±1.41E-08 
3(}2 UP(2) 7.21 2230 < 1.0 0.044 0.79±3.21&09 2.56±3.02E-09 O.OO±l.OOE-07 0.00±1.68E-08 0. 00± 1. 75E-08 

3(}2 UP(3) 7.05 2410 NS NS 9.16±5.17E-09 3.77±3.29E-09 0.84±7.58E-08 NS NS 

302 UP(4) 7.00 2400 NS NS 4.91±5. 39E-09 4.21±3.20E-09 8.61±8.64E-08 NS NS 

402 UP(l) 7.20 1697 < 1.0 0.052 -3.58±9.92E-09 4.17±5.67E-09 7.65±8.55&08 0.00±2.85E-08 0.00±2.71E-08 

402 UP(2) 7.22 1710 < 1.0 0.021 2.06±2.43E-09 3.32±2.75E-09 5.54±5. 77E-08 0.00±2.24E-08 0.00±3.36E-08 

402 UP(3) 7.33 1850 NS NS 4.05±2.63E-09 4.24±1.83E-09 1. 34±6. 58E-08 NS NS 

402 UP(4) 7.2:2 1784 NS NS 3.72±3.51E-09 3.48:i:2.48E-09 1.68±0.85E-07 NS NS 

404* UP(l) 8.11 254 < 1.0 0.017 0.00±2.40E-09 2.52U.OOE-09 O.OO:t l.OOE-07 0.00±1.61E-08 0.00±2.24E-08 

404 UP(2) 7.99 252 < 1.0 0.006 0.91±4.84E-10 2.55±1.25E-09 O.OO±l.OOE-07 O.OO.t2.38E-08 0.00±1.72E-08 

701* UP(l) 7.12 1155 < 1.0 0.008 1.32t5. 76E-09 4.38t3.63E-09 O.OO±l.OOE-07 0.00±2.12E-08 0.00±2.43E-08 

701 UP(2) 7.21 1152 < 1.0 <0.005 l.30±1.73E-09 3.60L2.24E-09 0. 00± 1. OOE-07 0.00± 1.23E-08 0.00±1.58E-08 

2(}2* DOWN -B(l) 9.83 255 < 1.0 0.047 -0.55t1.87E-09 7.05±2.88E-09 0. 00± l. OOE-07 0.00±1.99E-08 0.00±2.13E-08 

2lY2 DOWN- B(2) 10.07 215 < 1.0 0.013 5.42!5.93E-l0 7.45t1.51E-09 0. 00± 1. OOE-07 0.00±2.27E-08 0.00±3.07E-08 

204 DOWN B(l) 8.26 683 < 1.0 O.ll20 -2.39±4.13E-09 4.48±2.39E-09 O.OOLl.OOE-07 0.00t2.08E-08 0.00±1.85E-08 

204 DOWN-B(2) 7.54 674 < 1.0 0.027 0. 30± 1. OOE-09 2. 84± 1. 34E-09 1.34t8.42E-08 O.OOH.90E-08 0.00±1.83E-08 

204 DOWN -B(3) 7.77 694 NS NS 0.33±1.18&09 1.42± l. 37E-09 2.97±7.79E-08 NS NS 

204 DOWN-B(4) 7.98 717 NS NS 1.25H.58E-09 1.&3J::l.35E-09 1.06±0.60E-07 NS NS 

206 DOWN C(l) 7.73 741 < 1.0 0,(}23 0.00±4.55E-09 3.49±3.83E-09 4.65±8.40E-08 0.001:2.37E-08 0.00±2.98E-08 

206 DOWN C(2) 7.66 724 < 1.0 0.015 -!.67±1.44E-09 -0.52±2.20E-09 1.04:±0.82E-07 O.OOU .37E-08 0.00t1.40E-08 

206 DOWN C(3) 7.76 769 NS NS 2.85±9.82E-10 1. 96± 1.55E-09 2.60.t6.51E-08 NS NS 

206 DOWN C(4) 7.59 767 NS NS -2.69± 1. 80E-09 1.58± 1.90E-09 1.22:± 8. 77E-08 NS NS 

208 DOWN- C(l) 7.99 313 1.4 ll.008 -0.87±2.41E-09 2.10±1.95E-09 0.00-f:l.OOE-07 0.00l:l.36E-08 O.OO.t1.42E-08 

208 DOWN C(2) 8.00 313 < 1.0 0.015 7.77±6.33E-10 1. 04± 1.17E-09 O.OOJl.OOE-07 0.00±2.28E-08 0.00±2.42E-08 

208 DOWN C(3) 7.92 314 NS NS 4.66±8.34E-10 0.36± l.20E-09 0. 00. !: 1. 00 E-07 NS NS 

208 DOWN- C(4) 7.94 307 NS NS 7.01±8.17E-lll l.61H.24E-09 O.OO±l.OOE-07 NS NS 

NS No longer sampled. 
Sample collection period (rep) noted in parenthesis next to hydraulic position. 
* ofwell discontinued third quarter 1995. 
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Table -3 
1995 Contamination Indicator Results 

Location 
Code 

Hydraulic 
Position 

pH Condul'tivity TOC 

908 
908 
908 
908 

1005 
1005 
1005 
1005 

1008C 
1008C 
l008C 
1008C 

906 

906 
906 
906 

907* 

907 

1006 
1006 
1006 
1006 

1007 

1007 

1007 

1007 

UP(l) 

UP(2) 

1JP(3) 

lJP(4) 

UP(l) 

UP(2) 

UP(3) 

UP(4) 

UP(l) 

1JP(2) 

1JP(3) 

lJP(4) 

DOWN -B(l) 

DOWN -B(2) 

DOWN -13(3) 
DOWN B(4) 

DOWN -B(l) 

DOWN B(2) 

DOWN -B(l) 

DOWN -B(2) 

DOWN -B(3) 

DOWN B(4) 

DOWN B(l) 

DOWN B(2) 

DOWN B(3) 

DOWN -B(4) 

6.87 

6.72 

6.85 

6.92 

6.95 

7.16 

7.13 

7.15 

7.78 

7.70 

7.72 

7.50 

7.58 

7.47 

7.32 

7.22 

7.26 

7.15 

6.98 
6.90 

6.93 

6.86 

7.00 

6.93 

7.05 
7.05 

WNNDATR DOWN C(l) 7.30 
WNNDATR DOWN C(2) 7.58 

WNNDATR DOWN C(3) 7.41 

WNNDATR DOWN C(4) 7.37 

909 

909 

909 
909 

DOWN- C(l) 5.77 

DOWN- C(2) 6.70 

DOWN - C(3) 6.62 
DOWN C(4) 6.55 

NS - No longer sampled. 

!lmhoslcm@25'C mg!L 

2790 

2900 

2820 

2003 

809 

769 

793 

819 

554 
553 
542 

580 

629 

640 

697 

647 

nz 
774 

2330 

2300 

2100 
2280 

1063 

1116 

1153 

1149 

809 

858 

1066 
1019 

1349 

1326 
1434 

1447 

< 1.0 

<1.0 

NS 
NS 

< 1.0 

< 1.0 
NS 
NS 

<1.0 

< 1.0 
NS 
NS 

5.7 

7.5 

NS 
NS 

< 1.0 

< 1.0 

< !.0 

< 1.0 

NS 
NS 

< 1.0 

< 1.0 

NS 
NS 

3.3 

< 1.0 

NS 
NS 

6.7 

5.6 

NS 

NS 

TOX 
mg!L 

0.007 

0.011 

NS 
NS 

0.008 

0.034 

NS 
NS 

0.021 

0.017 

NS 
NS 

0.024 

0.011 

NS 
NS 

0.006 

<0.005 

0.006 

<0.005 

NS 
NS 

0.016 

0.006 

NS 
NS 

Gross Alpha 
ftCi/mL 

Gross .lk1:a 
ttG'ilmL 

Tritium 
11Ci!mL 

Cs-137 
11CilmL 

Co-60 
11CilmL 

-0.40±1.76E-08 1.69Jl.47E-08 O.OO±l.OOE-07 0.00t2.l3E-08 O.OOJ2.92E-08 

l.40±0.66E-08 9.57J4.75E-09 1.14±0.81E-07 O.OOL2.38E-08 o.oo~t2.08E-08 

9.25'.6.4!E-09 .74t0.53E-08 .1.50±0.85E-07 NS NS 
7.05±4.25E-09 1.521 0.48E-08 l.64±0.85ll-07 NS 

5.5217.65E-09 2.21±3.57E-09 5.23t7.97E-08 0.00±1.46E-08 O.OOU.lOE-08 

-0.69±1.77E-09 -0.83+2.54E-09 L61±7.72E-08 O.OO.tl.39E-08 0.00±1.9/E-08 

0.63±2.28E-09 l.J21,2.51E-09 5.31±8.54E-08 NS NS 
-2.56±2.08E-09 2.20:12.49E-09 1. 70±0.85E-07 NS NS 

0.00!2.68E-09 1.73±2.20E-09 O.O(H:l.OOE-07 0.00il.27E-08 0.00±1.82E-08 

1.27±1.22E-09 -O.ll±l.40E-09 1.56:1:7.48E-08 0.00±2.14E-08 0.00:1:2.54E-08 

l.06±1.38E-09 1.99+ UlE-09 8.34.t8.36E-08 NS NS 
1.! l U .40E-09 2.65±1.59E-09 2. 92±8.42E-08 NS NS 

0.90-t3.93E-09 5.56±3.80E-09 O.OO±l.OOE-07 0.00±2.58E-08 0.00±2.92E-08 

2.09tl.l8E-09 2.84Jl.88E-09 L34:t0.82E-07 O.OO±l.24E-D8 0.00±1.43£-08 

2.19±l.70E-09 1.90tl.85E-09 2.90+8.36E-08 NS NS 
l.08±1.89E-09 3.80±1.99E-09 9.32±8.48E-08 NS NS 

1.33±5.82E-09 7.3L+:4.!6E-09 5.l91·8.34E-08 0.00±2.45E-08 O.OO±l.OOE-08 

0.82±1.85E-09 -0.30±2.56E-09 l.42±0.82E-07 O.OO.t1.40E-08 O.OO±l.31E-08 

4.l3±8.90E-09 1.00i0.65E-08 O.OO.Ll.OOE-07 0.00±1.92E-08 O.OO:fZ.OlE-08 

3.53+4.00E-09 7.00N.52E-09 0.00±7.07E-08 0.00±1.71E-08 0.00±1.42E-08 

6.35L3.41E-09 6.74±3.37E-09 O.OO±l.OOE-07 NS NS 
7.54±5.13E-09 R.56±4.63E-09 2.09±8.60E-08 NS NS 

5.9l±8.19E-09 6.02±5.52E-09 O.OO±I.OOE-07 0.00:'2.44E-08 0.00±2.96E-08 

0.04±2.53E-09 5.57±2.95E-09 8.23±8.25£-08 O.OO.t2.29E-08 0.00±1.72E-08 

4.10±3.641!-09 4.34±2.83E-09 1.77t0.86E-07 NS NS 
6.28±3.22E-09 7.30±2.44E-09 1.40t0.60E-07 NS NS 

0.014 0.00±3.06E-09 2.99±0.12E-07 1.141.:0.04E-05 0.00±1.83E-08 0.00t2.20E-08 

0.017 l.92±1.33E-09 l.52±0.(l6E-07 1.54+:0.04£-05 0.00J:l.60E-08 0.00tl.76E-08 

NS 2.28!2.51E-09 6,081:0.42E-08 2.46:t0.08E-05 0.00±1.36E-08 0.00±2.07E-08 

NS 2.65:t2.43E-09 6.93t0.50E-08 l.83±0.06E-05 NS NS 

0.052 

0.038 

NS 
NS 

3.50±8.40!!-09 1.63.L0.21E-07 2.00!0.12E-06 0.00±2.45E-08 0.00±2.24E-08 

1.73±2.72E-09 l.08:f0.08E-07 L7610.12E-06 0.00±2.03E-08 0.00t3.06E-08 

1.24±0.45E-08 2.30J0.07E-07 2. 76±0.14E-06 0.00± !.49E-08 0.00±1.93E-08 

4.44+3.32E-09 2.23:!:0.07E-07 1.96±0.12E-06 NS NS 

Sample collection period (rep) noted in parenthesis next to hydraulic position. 
*Sampling ofwell discontinued third quarter 1995. 
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Location 
Code 

405 
405 
405 
405 

109* 
109 

110 

110 

110 
110 

115* 
115 

7(]2* 
7(]2 

703* 
703 

704 
704 
704 
704 

705* 
705 

707 
707 
707 
707 

904* 
904 

107 
107 
107 
107 

108 

108 
108 
108 

114* 
114 

409 
409 
409 
409 

910 
910 
910 
910 

Hydraulic 
Position 

UP(l) 

UP(2) 

UP(3) 

UP(4) 

DOWN -B(l) 

DOWN -B(2) 

DOWN -B(l) 

DOWN -B(2) 

DOWN B(3) 

DOWN B(4) 

DOWN -B(l) 

DOWN B(2) 

DOWN B(l) 

DOWN -B(2) 

DOWN -B(l) 

DOWN-B(2) 

DOWN -B(l) 

DOWN -B(2) 

DOWN -B(3) 

DOWN -B(4) 

DOWN -B(l) 

DOWN -B(2) 

DOWN B(l) 

DOWN ll(2) 

DOWN -B(3) 

DOWN -B(4) 

DOWN -B(l) 

DOWN -B(2) 

DOWN C(l) 

DOWN C(2) 

DOWN C(3) 

DOWN C(4) 

DOWN C(l) 

DOWN C(2) 

DOWN C(3) 

DOWN C(4) 

JX)WN C(l) 

DOWN -C(2) 

DOWN -C(l) 

DOWN -C(2) 

DOWN -C(3) 

DOWN -C(4) 

DOWN -C(l) 

DOWN -C(2) 

DOWN -C(3) 

DOWN -C(4) 

NS No longer sampled. 

pH Conductivity TOC 

7.33 

7.51 

7.39 

7.23 

7.58 

7.65 

7.56 

7.60 

7.31 
7.37 

7.65 

7.24 

7.28 

7.53 

7.36 

7.59 

6.32 

6.46 

6.71 

6.62 

7.33 

7.55 

6.34 
6.63 

6.92 

6.82 

7.55 

7.45 

7.28 

7.42 

7.20 

7.23 

7.62 

7.20 

7.15 

7.35 

7.19 

7.28 

8.13 
7.91 

8.05 

8.03 

6.38 

7.07 

7.15 

7.08 

flmhos/cm@25'C mg!L 

1052 

998 

1191 

1267 

565 

554 

597 

576 

542 

542 

483 

473 

914 

922 

748 

720 

989 

942 

992 

936 

491 

468 

356 

277 

549 

298 

851 

812 

866 

819 

794 

862 

652 

639 

622 

606 

709 

656 

373 

370 

378 

355 

1667 

1655 
1616 

1722 

1.7 

.1.8 
NS 
NS 

< 1.0 

< 1.0 

< l.O 

<l.O 

NS 
NS 

< 1.0 

<1.0 

<1.0 

1.0 

< 1.0 

< 1.0 

27.5 

24.5 

NS 

NS 

1.7 

< 1.0 

1.8 

2.3 

NS 

NS 

< 1.0 

1.2 

< 1.0 

< 1.0 

NS 
NS 

<1.0 

<1.0 

NS 

NS 

< 1.0 
< ].0 

< 1.0 

< 1.0 

NS 

NS 

< 1.0 

2.1 

NS 

NS 

TOX Gross Alpha Gross Bcta Tritium 
flCi!mL 

Cs-137 
f"Ci!mL 

Co-60 
flCilmL mg!L flCi/ml- flCilmL 

0.018 

0.026 

NS 

NS 

().()08 

0.024 

<0.(105 

0.017 

NS 
NS 

0.017 

0.015 

0.006 

0.012 

0.007 

O.o!5 

0.054 

0.035 

NS 
NS 

0.017 

0.013 

0.011 

0.016 

NS 

NS 

<0.005 

0.022 

0.008 

0.017 

NS 

NS 

<0.005 

0.014 

NS 
NS 

0.014 

0.006 

<0.005 

<0.005 

NS 

NS 

0.007 

0.011 

NS 

NS 

4.16:t:7.20E-09 6.29±4.77E-09 O.OOtl.OOE-07 0.00±2.03E-08 0.(J0±2.55E-08 

-0.6l±1.93E-09 1.45±2.70E-09 1.27.t0.82E-07 0.00±1.47E-08 0.00±1.60E-08 

-0.65±2.41E-09 5.7912.82E-09 O.OO.i.l.OOE-07 

-2.67J3.24E-09 8.27±2.94E-09 1.06Hl.83E-07 

NS 

NS 
NS 
NS 

l.39!3.34E-09 0.18±2.83E-09 1.19.t0.10E-06 0.00±2.15E-08 O.OOJ2.64E-08 

L541.0.66E-09 3.29±0.95E-09 1.3'}J:0.10E-06 0.00±2.47E-08 o.oruz.9gE-08 

1.39±3.33E-09 3.88±2.83E-09 1.34JO.!OE-06 0.00±2.33E-08 0.00±-2.44E-08 

J .?RJ l.OOE-09 3.31±1.36E-09 1.55±0.11B-06 0.00!1.88E-08 0.00±2.21E-08 

0. 71±1.45E-09 1 1.32E-09 l.6l±0.11E-06 NS NS 

J.6()jl.36E-09 3.46+L62E-09 1.70±0.11E-06 NS NS 

0.0(}±2.21E-09 0.77±2.43E-09 9.70."':0.91E-07 0.00±2.11E-08 0.0(l+2.97E-09 

1.23±0.84E-09 2.36H.27E-09 1.131 O.lOE-06 O.OO±L33E-08 O.Oili:l.77E-08 

0.56±4.76E-09 5.66±2.40E-09 O.OO.Ll.OOE-07 0.00±2.20E-08 0.00+2.73E-08 

3.79':L60E-09 3.54±1.96E-09 O.Olktl.OOE-07 O.OOJ:2.58E-08 0.00±2.21E-08 

·0.84.1.2.87E-09 4.84:U.53E-09 O.OO±l.OOE-07 O.Om.J.56E-08 0.00±1.66E-08 

2.56tl.26E-09 3.65U.94E-09 O.OO±l.OOE-07 O.OO.t2.20E-08 0.00±1.99E-08 

-3.56c 5.24E-09 .73:!0.61E-08 O.OO±l.OOE-07 O.OO:t2.05E-08 O.Oili:2.39E-08 

-1.79' 2.15E-09 .46:+:0.33E-08 O.OO±l.OOE-07 O.O(}J 1.33E-08 0.00.:!:1. 70E-08 

-1.2(}12. 70E-09 1.64±0.34E-08 0.00:!1. OOE-07 

-1.59±3Jl4E-09 1.46±0.32E-08 O.OO:I:l.OOE-07 NS 
NS 

NS 

2.14±2.97E-09 7.49oc2.83E-09 0.0017.07E-08 0.00±2.25E-08 O.Ol1±:2.63E-08 

7.36±7.52E-10 2.95.U.3lE-09 O.OO±l.OOE-07 0.00±2.46E-08 0.00±1.72E-08 

0.86±2.05E-09 5.69t2.59E-09 0.00± l.OOE-07 0.00±1.28E-08 O.OllJ:l.SOE-08 

2.39±4.81E-JO 4.361J.35E-09 O.OO.tl.OOE-07 0.00±1.04E-08 O.OOJ:8.72E-09 

0.34±l.31E-09 5.77.tl.51E-09 l.55.'.8.92E-08 NS NS 

0.45l:1.24E-09 5.48±1.72E-09 3.6o..t8.66E-08 NS NS 

3.36±6.58E-09 4.(l4±3.70E-09 O.OWl.OOE-07 0.00±2.13E-08 O.OO.tl.86E-08 

1.67±0.85E-09 3.03tU5E-09 5.84t8.06E-08 0.00±2.53E-08 0.00Ll.72E-08 

l.05L3.25E-09 3.19±2.65E-09 1.115.t0.07E-06 O.OO±L42E-08 0.00±1.43E-08 

-0.08U.71E-09 2.29.t2.38E-09 l.ll±O.lOE-06 0.0012.09E-08 0.00±1.72E-08 

!.22t2.18E-09 3.46±2.29E-09 1.61±0.11E-06 NS NS 

0.391:1.54E-09 3.61±1.80E-09 1.47±0.1lE-06 NS NS 

l.50B.21E-09 5.19±2.64E-09 O.OO±l.OOE-07 0.00l2.48E-08 O.Oili:1.73E-08 

2.36:+.0.82E-09 2.77±L32E-09 O.OO±l.OOE-07 O.OO.t2.(l4E-08 0.00±1.98E-08 

1. 74J:l.42E-09 4.45±1.96E-09 6.24±8.61E-08 NS NS 

2.69±1.46E-09 2.7811.58E-09 4.1 H8.48E-08 NS NS 

0.00':3.61 E-09 Ll6.t3.67E-09 2.75±0.86E-07 0.00±2.24E-08 O.OOJ:l.99E-08 

L46±1.22E-09 -0.34±1.71E-09 3.59! 0.86E-07 0.00±1.58E-08 0.00±1.88E-08 

1.02.12.4510-09 4.56:.t2.60E-09 O.OO±l.OOE-07 O.OO:t1.43E-OX O.OOH.63E-08 

8.86±6.89E-10 4.38±1.37E-09 1.63J 0.83E-07 0.00t1.25E-08 0.00±1.45E-08 

5.93±5.74E-10 4.84±0.98E-09 O.ooq.OOE-07 

1.66±0.93E-09 6.58:t1.49E-09 3.32'8.7lE-08 

NS 

NS 

NS 

NS 

0.42Jl.02E-08 l.95o:l.02E-08 O.OO±l.OOE-07 0.00+2.48E-08 0.00±2.98E-08 

2. 7CH:2.74E-09 1.66+0.09E-07 l.47±8.46E-08 0.00i2.02E-08 0.00±2.54E-08 

2.50±2.60E-09 2.71 r0.3!E-08 O.OO±l.OOE-07 NS NS 

5.152.3.51 E-09 2.28±0.30E-08 O.OOJ:l.OOE-07 NS 

Sample collection period (rep) noted in parenthesis next to hydraulic position. 
*Sampling ofwell discontinued third quarter 1995. 
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Table E- 5 
1995 Contamination Indicator Results for the Kent Recessional 

Location 
Code 

901 
901 
901 
901 

902* 
902 

1001* 
1001 

1008B 
1008B 
1008B 
1008B 

903 
903 
903 
903 

1002* 
1002 

1003* 
1003 

1004* 
1004 

8610 
8610 
8610 

8611 
8611 
8611 
8611 

Hydraulic 
Position 

UP(l) 

UP(2) 

UP(3) 

UP(4) 

UP(l) 

UP(2) 

UP(l) 

UP(2) 

UP(l) 

llP(2) 

lJP(3) 

lJP(4) 

DOWN -B(l) 

DOWN -B(2) 

DOWN -B(3) 

DOWN -B(4) 

DOWN -B(l) 

DOWN -B(2) 

DOWN -B(l) 

DOWN-B(2) 

DOWN B(l) 

DOWN B(2) 

DOWN B(l) 

DOWN -B(2) 

DOWN -!3(4) 

DOWN- B(l) 

DOWN B(2) 

DOWN B(3) 

DOWN B(4) 

NS - No longer sampled. 

pH 

7.84 

7.70 

7.77 

7.83 

7.36 

7.82 

7.57 

7.87 

8.11 

7.78 

7.91 

7.69 

7.67 

8.18 

7.77 

7.55 

7.54 

7.36 

7.98 

7.64 

7.90 

7.69 

8.46 

8.20 

8.22 

7.98 

7.86 

7.70 

7.74 

Conductivity 
~-tmhoslcm@25'C 

376 

366 

423 

394 

464 
454 

444 

441 

324 

307 

482 

316 

799 

685 

733 

826 

1229 

1238 

448 

441 

457 

449 

837 

826 

903 

999 

956 

1006 

998 

TOC 
mg!L 

<1.0 

<1.0 
NS 
NS 

< 1.0 
<1.0 

< l.O 

<1.0 

< 1.0 

< 1.0 

NS 
NS 

< 1.0 

< 1.0 
NS 

NS 

< 1.0 

< 1.0 

< 1.0 

< 1.0 

<1.0 

< 1.0 

<1.0 

<1.0 

NS 

< 1.0 

2.0 

NS 
NS 

TOX 
mg!L 

0.014 

0.008 

NS 
NS 

0.044 

0.010 

0.032 

0.034 

().013 

0.014 

NS 

NS 

0.006 

<0.005 

NS 
NS 

0.033 

0.011 

0.006 

0.009 

<0.005 

0.013 

0.036 

<0.005 

NS 

0.027 

0.023 

NS 
NS 

Gross Alpha 
~-tCilmL 

Gross Bt.ia 
)lC..'ilmL 

Tritium 
)J.CilmL 

Cs-137 
)lCilmL 

Co-60 
)J.CilmL 

1. 73±2.89E-09 4.03±2.50E-09 O.OO±l.OOE-07 O.OQ-J::2.07E-08 0.00±2.06E-08 

4.61±8.24E-10 1. 77±1.44E-09 O.OO±J.OOE-07 O.OOC2.12E-08 0.00±2.88E-08 

5.97±9.46E-10 3.97±l.36E-09 O.OO±l.OOE-07 NS NS 

1.36±1.00E-09 4.02±1.38E-09 3.77±8.37E-08 NS NS 

0.00±2.69E-09 3.61±2.56E-09 1.13±8.12E-08 0.00±1.74E-O~ 0.00±2.92E-08 

0. 72±1.02E-09 -0.44±1.36E-09 0. OO±l.OOE-07 0.00±2.00E-08 0. 00t2.54E-08 

0.62±2.73E-09 4.19±2.60E-09 5.04±8.10E-08 O.OQ-±.2.48E-08 O.OOJ2.21E-08 

8.87·!:9.80E-10 1.57:U.45E-09 O.OOtl.OOE-07 0.00±2.56E-08 0.00±3.15E-08 

0.00±2.31E-09 2.78±2.42E-09 O.OO±l.OOE-07 O.Om.J.37E-08 O.OOJ:J.70E-08 

-2.9Lt8.49E-10 1.32H.44E-09 O.OOU.OOE-07 O.OQ-± 1.37E-08 O.OO.i:l.18E-·08 

1.13!:1.09E-09 4.29±1.39E-09 1.26±9.06E-08 NS NS 
2.45t:8.40E-10 2.35±1.29E-09 0.00±7.07E-08 NS NS 

-1.02N.48E-09 4.94±3.77E-09 0.00±7.07E-08 0.00±1.98E-08 O.OfiJ 1.87E-08 

1.30±1.21E-09 2.76±1.90E-09 O.OO±UJOE-07 0.00±1.42E-08 O.OO!L95E-08 

0.79±1.63E-09 3.49±1.95E-09 0.00±7.07E-08 NS NS 

-2.48±1.88E-09 2.65:tl.97E-09 7.65 •.8.55E-08 NS NS 

0.00±6.70E-09 0.97N.44E-09 O.OO.Ll.OOE-07 O.Om2.16E-08 (l.00±2.01E-08 

0.93±2.29E-09 3.80t3.79E-09 O.OO.fl.OOE-07 O.Om2.16E-08 0.00±2.60E-08 

1.96±3.38E-09 2.81±2.45E-09 O.OO±l.OOE-07 O.OO±l.98E-08 0.00±3.38E-08 

3.0'H9.23E-10 2.20.n.49E-09 O.OO±l.OOE-07 O.OQ-J:l.l8E-08 O.OOU.31E-08 

l.41t3.38E-09 2.83U.47E-09 O.OO±!.OOE-07 0.00±2.l7E-08 O.OO:J.2.33E-08 

l.l6t1.05E-09 0.18tl.39E-09 O.OO±l.OOE-07 0.00±1.99E-08 0.00t2.62E-08 

-0.97t3.28E-09 7.48±4.05E-09 O.OO±l.OOE-07 O.OO.t2.70E-08 0.00±3.00E-08 

0.82±1.12E-09 3.17±1.92E-09 O.OO.±l.OOE-07 0.00!1.13E-08 O.OO±L74E·08 

-0.44.±·J.lOE-09 7.50±1.56E-09 O.Wcl.OOE-07 NS NS 

-1.13t3.85E-09 3.38N.55E-09 O.OO±l.OOE-07 0.00±1.61E-Og 0.00tl.32E-08 

-0.31±.1.73E.09 0.53±2.65E-09 O.OOU.OOE-07 0.00t2.20E-08 0.00±2.80E-08 

2.00±2.26E-09 3.62±2.62E-09 O.OQ-±J.OOE-07 NS NS 

-0.25±1.63E-09 4.98±1.86E-09 O.OOH.OOE-07 NS NS 

Sample collection period (rep) noted in parenthesis next to hydraulic position. 
*Sampling of well discontinued third quarter 1995. 

E -10 



Table E- 6 
Groundwater Quality Results (mg/L) for the Sand and Gravel Unit 

l,ocation 
Colle 

301 

401 

403 

706 

NBlS 

201 

305 

307 

603 

UP(2) 

UP(2) 

UP(2) 

UP(2) 

UP(2) 

DOWN B(2) 

DOWN -B(2) 

DOWN -B(2) 

B(2) 

~613A DOWN B(2) 

S613B DOWN B(2) 

8613C DOWN - B(2) 

WNSPOOg DOWN - C(2) 

103 DOWN- C(2) 

104 DOWN - C(2) 

111 DOWN C(2) 

203 DOWN - C(2) 

205 DOWN C(2) 

207 DOWN C(2) 

406 DOWN - C(2) 

408 DOWN C(2) 

501 DOWN- C(2) 

502 DOWN - C(2) 

602 DOWN - C(2) 

604 DOWN - C(2) 

8605 DOWN - C(2) 

8606 DOWN C(2) 

g507 DOWN - C(2) 

8608 DOWN - C(2) 

8609 DOWN C(2) 

WNDMPNE DOWN - D(2) 

WNGSEEP DOWN D(2) 

105 DOWN D(2) 

Chloride Sulfate 

181 13.9 

661 23.4 

252 32.4 

15.0 110 

68.0 16.2 

445 

614 28.9 

372 31.4 

130 

139 21.3 

154 34.5 

53.1 34.7 

116 53.0 

979 38.3 

220 28.0 

4.0 33.0 

1710 69.9 

203 111 

2.3 23.6 

48.8 62.7 

370 38.0 

190 31.0 

220 32.0 

104 42.4 

63.5 74.2 

26.0 65.0 

253 86.4 

187 66.2 

63.7 58.9 

55.7 37.8 

38.0 13.0 

121 47.8 

232 36.4 

Nitrate+ 
Nitrite-N 

2.5 

12 

17 

0.87 

8.8 

1.7 

0.26 

0.61 

1.6 

2.7 

3.0 

1.5 

0.42 

0.05 

2.7 

1.1 

3.2 

L5 

0.25 

0.11 

3. l 

6.2 

6.8 

0.07 

< 0.05 

0.02 

1.4 

3.4 

0.55 

7.4 

0.57 

0.60 

1.7 

Ammonia Bicarbonate 
Alkalinity* 

<0.05 188 

<0.05 155 

4.10 110 

<0.05 144 

<0.05 76.0 

<0.05 116 

0.31 224 

<0.05 160 

<0.05 171 

<0.05 !06 

<().05 88.0 

<0.05 202 

<0.05 240 

3.80 < 10.0 

<0.05 190 

<0.05 140 

<0.05 197 

<0.05 158 

<0.05 428 

0.24 179 

<0.05 190 

<0.05 160 

<0.05 170 

0.06 336 

1.10 402 

0.74 250 

<0.05 154 

<0.05 98.0 

0.24 138 

<0.05 244 

<0.05 64.0 

<0.05 132 

<0.05 200 

noted in parenthesis next to hydraulic position. 
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Carbonate 
Alkalinity* 

<1.0 

< 1.0 

<1.0 

<1.0 

< 1.0 

< 1.0 

<1.0 

< 1.0 

<1.0 

< 1.0 

<1.0 

< 1.0 

< 10.0 

1060 

<5.0 

<5.0 

< 1.0 

< 1.0 

<1.0 

< 1.0 

<5.0 

<5.0 

<5.0 

<1.0 

< 10.0 

<5.0 

<1.0 

< 1.0 

<1.0 

< 1.0 

<5.0 

<1.0 

<5.5 

Phosphate 

0.065 

0.098 

0.16 

0.063 

0.021 

<0.010 

0.030 

0.22 

0.017 

0.14 

0.66 

0.62 

<0.010 

2.3 

<0.050 

0.020 

0.028 

0.11 

0.014 

<0.010 

0.030 

0.050 

0.10 

0.071 

0.048 

0.070 

0.013 

<0.010 

<0.010 

<0.010 

0.030 

<0.010 

0.070 

Silica 

2.9 

3.8 

2.4 

1.6 

3.0 

1.5 

3.3 

2.8 

2.2 

2.1 

l.3 

2.2 

2.1 

430 

10 

6.0 

1.4 

0.75 

5.5 

3.4 

10 

10 

10 

2.2 

2.6 

7.0 

0.69 

2.0 

2.0 

5.0 

3.0 

1.8 

4.4 

Sulfide 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

0.10 

< 1.0 

< 1.0 

<0.10 

<0.10 

<0.10 

<0.10 

< 1.0 

< 1.0 

< 1.0 

<0.10 

<0.10 

< 1.0 

<0.10 

<0.10 

<0.10 

<0.10 

< 1.0 

<0.10 

<0.10 



Location 
Code 

Calcium 
Total mss. 

301 

401 

403 

706 
706 

NRlS 
NBJS 

201 

305 

307 

603 

8613A 

~613B 

86J3C 

UP(2) 

1JP(2) 

UP(2) 

UP(!) 
UP(2) 

UP(!) 
UP(2) 

DOWN -B(2) 

123 

246 

156 

30.5 
43.2 

152 

DOWN B(2) 143 

DOWN - B(2) 73.6 

DOWN -B(2) ll 

DOWN- B(2) 91.7 

DOWN ll(2) 106 

DOWN B(2) 110 

WNS1'008 DOWN C(2) 1!5 

103 

104 

111 

203 

205 

207 

406 

408 

501 

502 
502 
502 

602 

604 

X605 

~606 

X607 

X608 

8609 

DOWN C(2) 121 

DOWN C(2) 120 

DOWN- C(2) 55.0 

DOWN C(2) 401 

DOWN- C(2) 40.9 

DOWN-C(2) 

DOWN -C(2) 

DOWN C(2) 

DOWN C(2) 

DOWN C(2) 
DOWN- C(3) 
DOWN- C(4) 

DOWN -C(2) 

142 

9:U) 

160 

120 

140 
NS 
NS 

109 

DOWN - C(2) 8U 

DOWN C(2) 80.0 

DOWN- C(2) 47.6 

DOWN C(2) 103 

DOWN C(2) 77.0 

DOWN C(2) 109 

WNDMPNE DOWN D(2) 36.0 

WNGSEEP DOWN D(2) 89.0 

!05 DOWN - D(2) !54 

132 

252 

!53 

79.! 
90.9 

33.1 
48.4 

15R 

157 

90.0 

!B 

93.9 

85.9 

120 

92.1 

120 

57.0 

415 

40.9 

142 

92.4 

160 

110 

130 

NS 

!10 

96.6 

80.0 

4X.9 

104 

123 

36.0 

106 

157 

not 

11.5 

11.2 

11.4 
17.2 

3.80 
5.60 

13.3 

15.0 

7.XO 

!4.2 

JJ.X 

21.9 

!5.1 

4.00 

16"0 

7.60 

34.7 

4.50 

24.6 

12.1 

25.0 

16.0 

18.0 
NS 

12.8 

14.2 

13.0 

5.65 

13.8 

9.50 

- 6 (continued) 

(mg!L) for the Sand and Gravel Unit 

mss. 
Sodium 

Total Diss. 

50.9 

23.0 183 

10.2 69.4 

11.2 3.20 
12.9 4.50 

< 0.15 47.8 
6.00 34.0 

13.9 

16.1 

9.70 

16.0 

14.2 

11.6 

12. 

15.4 

2.30 

16.0 

7.90 

35.4 

4.70 

23.9 

11.6 

24.0 

14.0 

18.0 
NS 
NS 

12.6 

14.7 

13.0 

5.40 

13.9 

9.90 

16.2 

4.70 

24.8 

153 

266 

210 

9.30 

47.8 

19.6 

58.0 

934 

78.0 

5.80 

647 

185 

7.60 

!9.1 

120 

69.0 

72.0 
NS 

65.1 

11.6 

37.0 

194 

17.1 

17.3 

16.0 

31.7 

63.0 

57.0 

177 

57.9 

3.80 
3.80 

48.3 
37.1 

163 

283 

211 

9.20 

37.5 

49.7 

21.7 

.'\9.6 

13.5 

83.0 

6.00 

667 

197 

5.40 

!6.6 

!!0 

66.0 

70.0 
NS 
NS 

67.3 

11.3 

36.0 

202 

67.7 

17.2 

17.4 

15.0 

34.1 

63.2 

J>otassium 
Total Diss. 

Iron 
Total Diss. 

Manganese 
Total Diss. 

Aluminum 
Total Diss. 

2.40 

2.00 

3.60 

3.10 
4.40 

1.10 
1.20 

4.10 

3.50 

2.10 

1.30 

3.50 

1.20 

1.40 

2.10 

1.20 

2.00 

3.80 

1.70 
1.10 

!.10 
1.10 

4.20 

32.3 0.091 0.450 0.064 4.40 <0.090 

1.90 0.120 0.055 0.025 0.340 <0.090 

2.40 0.072 0.130 0.017 0.890 0.095 

9.00 < 0.013 0.190 0.003 5. 70 0.050 
28.2 0.790 0.670 0.011 15.9 1.20 

0.370 0.024 0.007 < 0.002 0.170 < 0.045 
0.960 <0.040 0.016 <0.005 0.670 <0.090 

0.390 0.280 0.750 0.850 <0.090 <0.090 

3.70 0.400 <0.040 2.50 2.70 0.180 <0.090 

1.90 1.90 0.051 0.280 0.140 0.610 <0.090 

1.20 0.380 <0.040 0.073 0.050 0.130 <0.090 

2.80 3.20 0.280 0.240 0"011 1.30 0.460 

2.50 12.7 0.220 0.270 0.090 1.30 0.2!0 

2.80 11.3 0.250 1.50 0.054 5.30 0.310 

!.30 0.110 < O.(J40 0.650 0.680 < 0.090 < 0.090 

1.40 1.40 0.690 0.340 0.240 0.860 0.350 

2.10 <0.050 <0.050 0.110 0.130 <0.200 0"210 

3.50 3.60 NR < 0.050 1.40 1.30 < 0.200 0.039 

3.40 <0.400 3.40 0.210 0.086 0.056 0.470 <0.090 

2.00 1.90 2.00 0.140 0.032 0.010 0.280 < 0.090 

0.980 0.910 0.150 0.054 0.950 0.940 <0.090 <0.090 

2.00 

3.70 

2.10 

2.10 
NS 
NS 

2.10 

1.00 

2"25 

2.20 

2.70 

1.90 0.350 0.042 6.30 

3.30 NR NR 0.200 

2.20 NR <0.050 0.094 

2.10 Nl< I'm o.3IO 
NS 24.0 NS 0.140 
NS 22.0 NS 0.140 

< 0.400 2.60 0.049 5.90 

1.00 7.25 7.65 24.2 

6.10 NR NR 8.30 

5.00 

0.200 

0.007 

0.009 
NS 
NS 

2.80 

0.260 

0.830 

0.910 

0.140 
0.160 
0.210 

2.00 

<0.090 

0.060 

<0.200 

<0.200 
NS 
NS 

< 0.090 

26.4 < 0.090 < 0.090 

g_!O < 0.200 < 0.200 

2.!0 0.140 OJJ46 0.011 <0.005 <0.090 <0"090 

2.20 <0.040 <0.040 0.045 0.051 <0.090 <0.090 

2.80 !.JO 0.120 5.90 6.30 0.100 < 0.090 

l.XO <0.400 0.250 <0.040 0.025 0.008 0.200 <0.090 

l.W 1.60 NR NR 0.270 0.230 0.740 0.250 

!.50 < 0.400 0.089 < 0.040 < 0.005 < 0.005 < 0.090 < 0.090 

1.40 1.30 15.0 0.120 3.85 3. 70 < 0.090 < 0.090 

reported because the data validation process indicated the data were not reliable. 

to 
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- 6 (continued) 

1995 (mg/L) for the Sand and Gravel Unit 

Location Chloride Sulfate Nitrate+ Ammonia Bicarbonate Carbonate Phosphate Silica Sulfide 
Code Nitrite-N Alkalinity* Alkalinity* 

!06 DOWN -D(2) 179 39.9 0.11 <0.05 246 <1.0 0.14 3.3 <0.10 

116 DOWN-D(2) 407 48.5 2.2 <0.05 123 < 10.0 0.14 3.2 <0.10 

601 DOWN- D(2) 63.4 52.7 0.35 <0.05 86.0 <LO <0.010 L1 <0.10 

605 DOWN- D(2) 74.2 41.7 0.48 <0.05 685 <10.0 <(l.OlO L1 <0.10 

801 DOWN D(2) 300 30.0 2.8 <0.05 160 <5.0 0.090 7.0 < LO 

802 DOWN -D(2) 38.2 28.3 <0.05 <0.05 101 < 10.0 0.060 4.3 <0.10 

803 DOWN D(2) 162 184 0.41 <0.05 311 < 1.0 <0.010 5.0 <0.10 

804 DOWN -D(2) 155 99.8 0.47 <0.05 129 <LO 0.20 1.5 <0.10 

905 DOWN D(2) 8.7 802 <0.05 0.07 393 <LO <0.010 5.8 <0.10 

8603 DOWN D(2) 322 32.9 3.2 <0.05 201 < 10.0 <0.010 5.8 <0.10 

8604 DOWN- D(2) 360 29.0 3.1 <0.05 200 <5.0 <0.050 12 0.24 

g6J2 DOWN- D(2) 95.0 71.5 <0.05 <0.05 272 <LO <0.010 5.4 <0.10 

position. 
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Table E - 6 (concluded) 

1995 Groundwater Quality Results (mg/L) for the Sand and Gravel Unit 

Location Hydraulic Calcium Magnesium Sodium Potassium Iron Manganese Almninum 
Code Position Total Diss. Total Diss. Total mss. Total Diss. Total Diss. Total Diss. Total 

106 DOWN -D(2) 142 141 24.1 20.8 56.7 59.3 3.60 1.20 13.5 0.084 4.90 4.40 7.60 

116 DOWN D(2) 230 242 30.0 29.9 58.8 61.8 3.10 1.90 14.7 0.200 0.870 0.059 4.80 

601 DOWN D(2) 59.7 61.3 10.1 7.80 46.1 29.2 3.30 < 0.400 14.9 0.110 0.032 <0.005 9.80 

605 DOWN D(2) 60.1 64.6 7.70 8.20 27.3 29.2 1.10 1.10 0.620 <0.040 0.015 <0.005 0.360 

801 DOWN - D(2) 150 150 20.0 19.0 86.0 85.0 2.50 1.90 NR NR 0.620 0.550 1.60 

802 DOWN -D(2) 46.5 48.6 4.70 4.60 14.2 13.7 0.930 0.590 1.20 0.043 0.230 0.082 0.940 

803 DOWN- D(2) 190 199 37.0 38.2 33.2 33.0 1.50 1.40 0.300 0.075 0.600 0.640 <0.090 

804 DOWN D(2) 95.3 104 12.2 12.4 45.4 48.2 1.80 1.40 4.70 <0.040 0.190 <0.005 2.10 

905 DOWN- D(2) 256 268 84.2 85.8 16.6 16.0 3.90 4.00 2.00 1.70 0.560 0.580 0.160 

8603 DOWN -D(2) 164 173 27.0 28.2 74.6 77.6 2.30 2.40 0.040 <0.040 0.015 0.012 <0.090 

8604 DOWN -D(2) 170 180 27.0 27.0 92.0 93.0 2.90 3.20 <0.050 <0.050 0.029 0.028 <0.200 

8612 DOWN D(2) 128 134 28.6 29.6 19.6 18.2 1.40 0.630 1. 75 0.630 0.125 0.130 <0.090 

NR -Not reported. Titese results have not been reported because the data validation process indicated the data were not reliable. 
Sample coll"ection period (rep) noted in parenthesis next to hydraulic position. 
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niss. 

<0.090 

<0.090 

<0.090 

<0.090 

<0.200 

<0.090 

<0.090 

<0.090 

<0.090 

<0.090 

<0.200 

<0.090 



Table E- 7 
1995 Groundwater Quality Results (mg!L) for the Till-Sand 

Location Hydraulic Chloride Sulfate Nitrate+ Ammonia Bicarbonate Carbonate Phosphate Silica Sulfide 
Code Position Nitrite-N Alkalinity* Alkalinity* 

302 UP(2) 492 31.1 0.98 <0.05 253 < 1.0 <0.010 5.7 <0.10 

402 UP(2) 366 27.2 <0.05 <0.05 223 < 1.0 <0.010 6.0 <0.10 

404 UP(2) < 1.0 22.2 <0.05 <0.05 106 < 1.0 0.020 4.5 < 0. Jl) 

701 UP(2) < 1.0 441 <0.05 0.14 151 <10.0 0.092 5.8 <0.10 

202 DOWN -B(2) 24.6 38.3 0.18 0.22 < 1.0 20.0 <0.010 4.7 <0.10 

204 DOWN-B(2) 96.2 28.4 <0.05 0.13 150 < 1.0 0.037 5.4 <0.10 

206 DOWN -C(2) 101 29.6 <0.05 0.08 177 < 1.0 0.17 5.1 <0.10 

208 DOWN- C(2) < 1.0 32.6 <0.05 0.13 131 < 1.0 0.010 4.3 <0.10 

Location Hydraulic Calcium Magnesium Sodium Potassium Iron Manganese Aluminum 
Code Position Total Diss. Total Diss. Total Diss. Total Diss. Total niss. Total Diss. Total Hiss. 

302 UP(2) 227 231 26.6 27.4 163 161 2.20 2.10 0.071 <0.040 tl.062 0.020 <0.090 <0.090 

402 UP(2) 202 220 36.9 38.9 63.4 66.4 2.10 2.00 1.60 1.60 0.170 0.170 <0.090 <0.090 

404 UP(2) 41.5 37.6 5.70 5.70 22.0 8.20 0.860 0.920 0.290 0.360 0.052 O.Oll NR NR 

701 UP(2) 197 197 35.2 34.3 19.6 17.7 2.70 1.30 7.60 0.840 0.500 0.420 4.40 <0.090 

202 DOWN-B(2) 191 30.4 NR NR 23.5 19.8 13.3 7.50 0.110 <0.040 0.011 <0.005 0.270 <0.090 

204 DOWN -B(2) 89.4 91.6 19.2 19.9 13.6 12.8 1.95 <0.400 1.95 0.250 0.150 0.110 1.20 <0.090 

206 DOWN- C(2) 106 108 22.5 22.7 13.3 13.4 1.40 1.00 2.90 0.054 0.260 0.210 1.00 <0.090 

208 DOWN -C(2) 38.4 39.1 9.00 9.20 15.3 15.2 0.860 0.800 0.150 <0.040 0.036 0.()35 <0.090 <0.090 

* as mgCaC03/L 
NR Not reported. These results have not been reported because the data validation process indicated the data were not reliable. 
Sample collection period (rep) noted in parenthesis next to hydraulic position. 
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-8 
1995 Groundwater Quality Results (mg/L) for the Weathered Lavery Till Unit 

Location 
Code 

908 

1005 

1008C 

906 

907 

1006 

1007 

Hydraulic Chloride 
Position 

UP(2) 7.8 

UP(2) 2.2 

UP(2) 32.7 

DOWN B(2) 5.0 

DOWN B(2) 2.6 

DOWN-B(2) 6.2 

DOWN-B(2) 3.0 

WNNDATR DOWN- C(2) 57.9 

909 DOWN -C(2) 18.5 

Sulfate 

1640 

78.1 

24.6 

108 

92.4 

1320 

90.3 

124 

200 

Nitrate + Ammonia Bicarbonate Carbonate Phosphate Silica Sulfide 
Nitrite-N Alkalinity* Alkalinity* 

0.!9 <0.05 302 < LO.O <0.010 4.2 <0.10 

<0.05 <0.05 368 < 1.0 0.040 5.5 <0.10 

<0.05 <0.05 216 < l.O <0.010 5.0 <0.10 

0.67 <0.05 223 < 1.0 0.080 3.9 <0.10 

0.05 <0.05 334 < 1.0 <0.010 5.0 <0.10 

<0.05 <0.05 326 < 1.0 0.016 6.0 <ll.lll 

<0.05 <0.05 514 <10.0 0.14 6.3 <ll.!O 

0.32 <0.05 146 < 1.0 0.011 2.4 <ll.lO 

<0.05 0.36 570 <5.0 0.057 7.5 <0.10 

Location 
Code 

Hydraulic Calcium Magnesium Sodium Potassium Iron Manganese Aluminum 
Position Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

908 UP(2) 472 516 171 178 24.5 26.0 6.00 5.40 8.80 0.094 0.380 0.006 4.40 <0.090 

1005 UP(2) 108 113 36.4 37.4 11.3 9.50 1.50 1.50 0.210 < 0.040 0.011 0.006 0.093 < 0.090 

1008C UP(2) 73.3 80.0 19.1 20.2 13.7 13.9 1.00 0.830 0.046 <0.040 0.052 0.055 <0.090 <0.090 

906 DOWN B(2) 61.1 72.1 2l.2 25.0 24.6 24.4 2.20 <0.400 1.80 0.190 0.042 <0.005 1.40 0.250 

907 DOWN B(2) 103 108 38.2 39.7 10.1 9.60 1.70 1.70 0.074 < 0.040 0.034 0.032 < 0.090 < 0.090 

1006 DOWN- B(2) 355 395 138 149 22.3 21.8 3.20 3.30 0.360 0.120 0.350 0.450 <0.090 <0.090 

1007 DOWN- B(2) 159 161 60.4 17.9 17.7 17.9 7.00 6.60 16.7 0.130 0.610 0.088 6.90 < 0.090 

WNNDATR DOWN- C(2) 91.6 95.4 23.1 23. g 48.4 49.4 3.10 3.00 0.250 0.085 0.009 < 0.005 0.210 0.140 

909 DOWN- C(2) 210 216 54.6 54.2 13.5 12.8 2.60 2.60 2.40 2.00 3.00 2.90 0.180 <0.090 

* as mgCaCO 3/L 
Sample collection period (rep) noted in parenthesis next to hydraulic position. 
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Table E- 9 
Groundwater Quality Results (mg/L) for the Unweathered 

Location Hydraulic Chloride Sulfate Nitrate + Ammonia Bicarbonate Carbonate Phosphate Silica Sulfide 
Code Position Nitrite-N Alkalinity* Alkalinity* 

405 

109 

110 

115 

7ll2 

703 

704 

705 

707 

904 

107 

108 

114 

409 

910 

I,ocation 
Code 

405 

109 

110 

115 

702 

703 

704 

705 

707 

904 

107 

!08 

14 

409 

910 

UP(2) 

DOWN-B(2) 

DOWN B(2) 

DOWN B(2) 

DOWN B(2) 

DOWN B(2) 

DOWN B(2) 

DOWN-B(2) 

DOWN- B(2) 

DOWN-B(2) 

DOWN- C(2) 

DOWN C(2) 

DOWN- C(2) 

DOWN- C(2) 

DOWN- C(2) 

170 

1.9 

< 1.0 

5.0 

< 1.0 

1.2 

< 1.0 

12.4 

8.8 

6.2 

3.2 

1.3 

24.6 

< l.O 

< 1.0 

74.9 0.20 

70.8 0.13 

73.5 0.06 

74.1 <0.05 

272 0.25 

253 0.16 

82.9 <0.05 

35.3 <0.05 

30.5 0.30 

149 O.l7 

150 0.07 

136 0.54 

65.4 2.2 

46.7 0.10 

682 0.11 

<0.05 191 < 1.0 0.017 <0.10 

<0.05 218 < 1.0 0.060 4.3 <0.10 

<0.05 234 < 1.0 <0.010 4.5 <ll.JO 

<0.05 145 < 1.0 0.060 3.1 <0.10 

<0.05 208 < 1.0 0.15 3.8 <0. 

<0.05 178 < 1.0 <0.010 3.5 <0.10 

0.33 428 < 1.0 <(1.0!0 1.7 <0.10 

<0.05 190 < 1.0 0.049 3.2 <(J.l() 

<0.05 91.0 < 1.0 <0.010 1.1 <0.10 

<0.05 251 < 1.0 <0.010 3.7 <0.10 

<0.05 288 < 1.0 <0.010 3.9 <0.10 

<0.05 202 < 1.0 0.025 3.6 <0.!0 

<0.05 239 < 1.0 0.025 4.3 <0.10 

<0.05 130 < 1.0 0.030 3.8 <0.10 

0.22 345 < 1.0 0.12 4.0 <0.10 

Hydraulic Calcium Magnesium Sodium Potassium Iron Manganese Aluminum 
Position Total Diss. Total ])iss. Total Diss. Total Diss. Total Diss. Total Diss. Total Dis~. 

UP(2) 120 126 19.8 20.7 77.2 73.4 2.10 2.10 0.730 0.140 0.140 0.018 0.130 <0.090 

DOWN- B(2) 81.6 76.0 21.4 18.7 20.6 1R.5 3.00 1.20 10.0 <0.040 0.300 0.008 6.00 <0.090 

DOWN- B(2) 7!.3 73.9 21.7 21.8 22.4 22.9 1.40 1.40 0.074 <0.040 0.160 0.009 <0.090 <0.090 

DOWN - B(2) 54.0 67.1 10.5 !1.9 12.5 16.0 1.80 1.20 5.60 0.280 0.079 0.009 3.00 0.170 

DOWN - B(2) 118 122 27.9 28.9 45.5 39.3 2.20 1.90 1.90 0.080 0.130 0.012 0.810 <0.090 

DOWN - B(2) 113 107 23.4 22.4 19.9 18.7 1.40 1.40 0.250 <0.040 0.024 0.010 0.160 <0.090 

DOWN B(2) 168 163 23.5 22.0 7.80 2.20 3.00 2.10 0.210 < 0.040 10.2 0.096 

DOWN- B(2) 79.R 78.0 [3.3 12.3 53.7 5.90 2.20 0.880 5.40 <0.040 0.210 0.055 3.80 <0.090 

DOWN- B(2) 40.0 43.0 6.50 6.60 5.00 4.50 1.10 <0.400 0.760 <0.040 0.014 <0.005 0.690 <0.090 

DOWN- B(2) 117 101 34.5 31.7 21.5 22.2 2.80 <0.400 9.10 0.160 0.280 0.062 0.200 

DOWN - C(2) 121 129 26.9 28.2 19.8 19.0 1.90 2.00 0.310 < 0.040 0.038 < 0.005 0.130 < ll.090 

DOWN C(2) 86.2 82.8 22.6 22.0 20.7 21.4 1.60 1.50 0.220 < 0.040 0.010 (l.O!O 0.180 < 0.090 

DOWN C(2) 106 108 14.9 15.6 11.8 llUI 1.30 1.20 3.20 1.30 0.180 0.260 0.44(1 <0.090 

DOWN - C(2) 40.2 38.5 9.80 9.40 21.4 20.4 4.40 3.60 0.880 <0.040 0.078 <0.005 0.450 <0.090 

DOWN C(2) 203 210 89.2 93.4 38.2 38.2 6.00 6.10 2.50 0.054 0.180 0.190 <0.090 

collection period (rep) noted in parenthesis next to hydraulic position. 

E- 17 



Table E -10 
1995 Groundwater Quality Results (mg!L) for the Kent Recessional 

Location Hydraulic Chloride 
Code Position 

901 UP(2) 11.7 

902 UP(2) 24.0 

1001 UP(2) 32.9 

1008B UP(2) 41.9 

903 DOWN- B(2) 1.4 

1002 DOWN- B(2) < 1.0 

1003 DOWN- B(2) 10.6 

1004 DOWN-B(2) 1.1 

8610 DOWN- B(2) < 1.0 

8611 DOWN- B(2) 1.1 

Snlfate 

6.1 

7.1 

5.8 

9.0 

155 

282 

12.2 

20.6 

216 

293 

Nitrate+ 
Nitrite-N 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Ammonia Bicarbonate 
Alkalinity* 

0.44 175 

0.44 199 

0.51 175 

0.38 164 

0.20 284 

0.68 463 

0.39 213 

0.27 225 

0.21 224 

<0.05 269 

Carbonate Phosphate 
Alkalinity* 

< 1.0 0.049 

< 1.0 0.020 

< 1.0 0.048 

< 1.0 0.043 

< 1.0 0.049 

< 1.0 0.011 

< 1.0 0.062 

< 1.0 0.010 

< 1.0 0.22 

< 1.0 <0.010 

Silica Sulfide 

4.2 <0.10 

5.1 <0.10 

4.8 <t1.10 

4.6 <0.10 

5.5 <0.10 

7.6 <0.10 

O.Hl 

5.8 <0.10 

5.2 <0.10 

5.3 <0.10 

Location Hydraulic Calcium Magnesium Sodium Potassium Iron Manganese Aluminum 
Code Position Total Diss. Total Diss. Total Hiss. Total Diss. Total Diss. Total Diss. Total lliss. 

901 UP(2) 36.4 36.7 9.50 9.70 31.2 32.0 3.30 3.40 0.670 0.100 0.110 0.100 0.230 < 0.090 

902 UP(2) 45.0 47.6 14.0 14.5 31.2 32.0 2.10 2.10 0.860 0.660 0.080 0.082 <0.090 <0.090 

1001 UP(2) 37.0 33.5 9.20 8.40 47.3 46.4 2.40 2.10 1.10 0.430 0.064 0.043 0.280 <0.090 

1008B UP(2) 49.8 43.5 10.1 9.50 55.5 43.9 2.50 2.60 0.700 0.610 0.095 0.085 <0.090 <0.090 

903 DOWN- B(2) 82.7 83.9 37.4 37.8 43.7 44.0 3.00 3.00 0.750 0.250 0.140 0. 130 0.1/lO < 0.090 

1002 DOWN- B(2) 151 156 62.4 63.9 38.4 38.8 2.40 2.50 2.40 1.90 0.!20 0.!20 0.120 <0.090 

1003 DOWN- B(2) 31.4 32.6 8.30 8.90 56.2 58.6 1.90 2.00 0.300 < 0.040 0.120 0.120 0.092 < 0.090 

1004 DOWN B(2) 44.8 46.9 17.1 18.2 29.4 29.9 1.50 1.50 0.310 0.170 0.070 0.060 <0.090 <0.090 

8610 DOWN B(2) 50.9 44.2 43.5 42.3 72.5 75.0 4.00 4.00 3.30 <0.040 0.120 0.031! 1.00 <0.090 

8611 DOWN B(2) 97.9 93.0 35.6 36.7 70.6 74.4 2.80 3.00 1.80 <0.040 0.090 0.013 0.260 0.090 

* as mgCaC03/L 
Sample collection period (rep) noted in parenthesis next to hydraulic position. 
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Table E -11 

Modified Practical Quantitation Limits (PQLs) in J.lg/L 
for Appendix IX Parameters 

COMPOUND 

IX Volatiles 

Acetone 

Acetonitrile 

Acrolein 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomcthanc 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

, 2-Dihromo-3-chloropropane 

Dibromochloromethane 

1 ,2-Dibromoethane 

Dichlorodifluoromethane 

, 1-Diehloroethane 

,2-Dichlorocthane 

2-Hexanone 

alcohol 

PQL 

10 

100 

5 

5 

100 

5 

5 

5 

10 

10 

5 

5 

10 

5 

10 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

10 

100 

COMPOUND 

Appendix IX Volatiles 

Methacrylonitrile 

Methyl ethyl ketone 

Methyl iodide 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene bromide 

Methylene chloride 

Pentachloroethane 

Propionitrilc 

Styrene 

1, 1, 1, 2-Tetrachloroethane 

1,1 ,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1, 1, 1-Trichloroethane 

1,1 ,2-Trichloroethane 

1 ,2, 3-Trichloropropane 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

cis-1 ,3-Dichloropropcne 

trans-1 ,2-Dichloroethylene 

trans-1, 3-Diehl oropropene 

trans-1 ,4-Dichloro-2-butene 

Trichloroethylene 

Trichlorofluoromethane 

1 ,2-Dichloroethylene (total) 
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PQL 

5 

10 

5 

10 

10 

5 

5 

5 

50 

5 

5 

5 

5 

5 

5 

5 

5 

10 

10 

5 

5 

5 

5 

5 

5 

5 

5 



COMPOUNU 

Table E- 11 (continued) 

Modified Practical Quantitation Limits (PQLs) in 'rtCIL 
for Appendix IX Parameters 

PQL COMPOUNU 

IX Semivolatiles Appendix IX Semivolatiles 

Carbazole 

Ch!orobenzilate 

Diallatc 

Dibenzofuran 

3 ,3-Dichlorobenzidine 

Dimethoatc 

4,6-Dinitro-o-cresol 

ether 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

20 

10 

10 

25 

2, 4-Dinitrophenol 

2,4-Dinitrotoluene 

2, 6-Dinitrotoluene 

Diphenylamine 

Ethyl methanesulfonate 

Pamphur 

Pluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachloropropene 

Indcno(l ,2,3-cd)pyrene 

Isodrin 

Isophorone 

Isosafrolc 

Kepone 

Methapyrilenc 

Methyl methanesulfonatc 

3-M ethyleholanthrene 

2-Methylnaphtha!ene 

1 ,4-Naphthoquinone 

1-Naphthylamine 

2-Naphthylamine 

Nitrobenzene 

5-Nitro-a-toluidine 

4-Nitroquinoline 1-oxide 

N- Nitrosodi-n-butylamine 

N-Nitrosodiethylamine 

N-Nitroso-di-N-propylamine 

N-Nitrosodimethylamine 

N-Nitrosodipropylamine 

N-Nitrosodiphenylamine 

N-Nitrosomcthylethylamine 

N-Nitrosomorpholine 

N-Nitrosopiperidine 

N-Nitrosopyrrolidine 

Naphthalene 

0,0,0-Triethyl phosphorothioate 

0,0-Diethyl 0-2-pyrazinyl-phospho 

Note: quantitation limits are highly matrix-dependent and may not always be achievable. 
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25 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 



Table E-

ilfodified Practical Quantitation (PQLs) in ~tg!L 

COMPOUND 

p-(Dimethylamino)azobenzene 

Parathion 

Pentachlorobenzene 

Pcntachloronitrobenzene 

Pentachlorophenol 

Phenacetin 

Phenanthrene 

Phenol 

Pronamide 

Safrole 

1 ,2 ,4 ,5-Tctrachlorobcnzene 

Pesticides and PCBs 

Aldrin 

Chlordane 

gamma Chlordane 

Chlordane (total) 

2,4-D 

4,4-DD 

4,4-DDE 

4,4-DDT 

Dieldrin 

Dinoseb 

Disulfoton 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

for Appendix Parameters 

PQL COMPOUND 

Appendix IX Semivolatiles 

10 2,3,4,6-Tetrachlorophenol 

10 Tetraethyl dithiopyrophosphate 

10 1 ,2,4-Trichlorobenzene 

10 

10 

25 alpha ,alpha-Dimethylphenethylamine 

25 m-Cresol 

10 m-Dich!orobenzene 

10 m-Dinitrobenzene 

10 m~ Nitroanilinc 

10 o-Crcsol 

25 o-Dichlorobenzene 

10 o- Nitroaniline 

10 o-Nitrophcnol 

10 o-Toluidine 

10 

10 2-Picoline 

10 Pyridine 

10 1 ,4-Dioxane 

Pesticides and PCBs 

0.1 Methoxychlor 

0.5 Methyl parathion 

0.5 PCB-1242 

0.5 PCB-1254 

10 PCB-1221 

0.1 PCB-1232 

0.1 PCB-1248 

0.1 PCB-1260 

0.1 PCB-1016 

10 Ph orate 

10 Silvex 

0.1 2,4,5-T 

0.1 Toxaphene 

0.1 alpha-BHC 

0. 1 beta-BHC 

0.2 clelta-BHC 

0.1 gamma-BHC (Lindane) 

0 
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PQL 

10 

10 

10 
25 

10 

10 
10 
10 

10 
25 

10 
10 

25 

10 

10 
10 

10 
10 
10 

] 

10 

1 

10 
2 

2 

1 

0 

0 

0 

0 



COMPOUND 

Metals 

Arsenic* 

Barium* 

Cadmium* 

Chromium* 

Cobalt 

Lead* 

Table E - 11 (concluded) 

Modified Practical Quantitation Limits (PQLs) in ~-telL 
for Appendix IX Parameters 

PQL COMPOUND 

Metals 

60 Mercury* 

10 Nickel* 

200 Selenium* 

5 Silver* 

5 Thallium* 

10 Tin 

50 Vanadium 

25 Zinc 

3 
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0.2 
40 
5 

10 
10 
3,000 
50 
20 



Table E- .12 

1-Trichloroethane (1,1, 1-Dichloroethane (1,1-DCA), and 
Dichlorodijluoromethane (DCDFMeth) Sampling Results for 1995 

at Selected Groundwater Monitoring Locations 

Location Date 1,1-DCA DCDFMeth 
(,tg/1,) (J.tg/L) (J.tg/L) 

WNGSEEP 12/0l/94 <5.0 <5.0 <5.0 

03/06/95 <5.0 <5.0 <5.0 

09/07/95 <5.0 <5.0 <5.0 

8609 12/07/94 <5.0 3.0* <5.0 

03/06/95 <5.0 2.0* <5.0 

8612 12/01/94 2.5* 36.5 8.0 

03/01/95 3.0* 41.0 6.5 

06115/95 3.0* 44.0 5.5 

09/07/95 3.25* 41.0 7.5 

803 12/01/94 <5.0 <5.0 4.0* 

03114/95 <5.0 <5.0 4.5* 

06/08/95 <5.0 <5.0 <5.0 

09/07/95 <5.0 <5.0 <5.0 

* Compound wa~ detected below the practical quantitation limit (PQL). 

Location 

111 

8605 

Table E- .13 

Tributyl Phosphate Sampling Results for 1995 at Selected 
Groundwater Monitoring Locations 

Date Tributyl Phosphate* 
(J.tg/L) 

06/14/95 54 

09/13/95 36 

06/14/95 510 

09113/95 500 

*Detection limitfor TBP is 10 J.Lg/L. 
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RCRA Hazardous Constituent and 

Location 
Code 

Sand and Gravel 

301 
301 

401 
401 

403 
403 

706 
706 
706 
706 

NBJS 
NBIS 

201 

103 

104 

Ill 

205 

406 
406 

408 
408 

501 

502 
502 

602 
602 

604 
604 

8605 

8607 
8607 

8609 
8609 

WNGSEEP 

105 

106 

NA Not available. 

Hydraulic 
Position 

UP(3) 
OP(4) 

UP(3) 
UP(4) 

UP(3) 
UP(4) 

UP(l) 
UP(2) 
UP(3) 
UP(4) 

UP(l) 
UP(2) 

DOWN- B(3) 

DOWN C(3) 

DOWN- C(3) 

DOWN C(3) 

DOWN C(3) 

DOWN C(3) 
DOWN C(4) 

DOWN C(3) 
DOWN C(4) 

DOWN- C(3) 

DOWN C(3) 
DOWN C(4) 

DOWN- C(3) 
DOWN C(4) 

DOWN C(3) 
DOWN- C(4) 

DOWN C(3) 

DOWN- C(3) 
DOWN C(4) 

DOWN C(3) 
DOWN- C(4) 

DOWN- D(3) 

DOWN- D(3) 

DOWN- D(3) 

<5.00 
<4.00 

< 15.0 
<4.00 

< 15.0 
19.0 

NA 
NA 

<2.50 
<3.00 

NA 
NA 

<2.50 

32.5 

<60.0 

<60.0 

2.50 

<2.50 
<4.00 

<60.0 
<60.0 

<60.0 

<60.0 
<60.0 

<5.00 
<4.00 

<5.00 
<4.00 

<60.0 

<2.50 
<4.00 

<2.50 
<4.00 

< 15.0 

<5.00 

<5.00 

Arsenic 

<2.50 
<4.00 

9.50 
<4.00 

<2.00 
3.00 

4.30 
12.0 
3.00 

<4.00 

<2.00 
34.0 

2.00 

26.5 

<5.00 

<5.00 

14.0 

2.50 
<4.00 

<5.00 
<5.00 

<5.00 

<5.00 
<5.00 

5.50 
<4.00 

14.7 
6.00 

11.0 

<2.00 
<4.00 

<2.00 
<4.00 

<2.00 

13.8 

<2.50 

Barium 

151 
133 

474 
499 

248 
284 

150 
210 
143 
127 

66.0 
86.0 

304 

24.0 

150 

90.0 

108 

120 
92.0 

310 
340 

290 

380 
390 

87 
381 

101 
144 

110 

94.5 
70.0 

179 
183 

170 

228 

133 
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<].50 
<2.00 

< 1.50 
<2.00 

<I 
< 1.00 

NA 
NA 

<1.50 
<2.00 

NA 
NA 

< 1.50 

< 1.50 

<5.00 

<5.00 

< 1.50 

< 1.50 
<2.00 

<5.00 
<5.00 

<5.00 

<5.00 
2.88 

< 1.50 
<2.00 

2.70 
<2.00 

<5.00 

< 1.50 
<2.00 

< 1.50 
<2.00 

< 1.50 

< 1.50 

< 1.50 

5.00 
<5.00 

5.00 
<5,00 

<5.00 
5.00 

L70 
<5.00 
<5.00 
<5.00 

<0.20 
<5.00 

<5.00 

<5.00 

<5.00 

<5.00 

<5.00 

<5.00 
<5.00 

<5.00 
<5.00 

<5.00 

<5,00 
<5.00 

<5.00 
<5.00 

<5.00 
<5.00 

<5.00 

5.00 
<5.00 

<5.00 
<5.00 

<5.00 

<5,00 

<5.00 

169 

1620 
618 

!0.0 

7.50 
<JO.O 

l!i.O 
46.0 

80.0 

5.25 

4.90 

<10.0 

364 

5.00 
<JO.O 

370 
3]() 

24.0 

2000 
2500 

!5.0 
<10.0 

<5.00 
<10.0 

5.10 

<5.00 
< 10.0 

<5.00 
<10.0 

< 5.00 

!2.0 

52,.5 

NA 

NA 
NA 

NA 
NA 

Ni\ 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 

<50.0 

NA 

NA 
NA 

NA 
NA 

NA 

<50.0 
20.0 

NA 
NA 

NA 
NA 

<50.0 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 

<20.0 

NA 

NA 
NA 

NA 
NA 

NA 

15.0 

NA 

NA 
NA 

<20.0 

NA 
NA 

NA 
NA 

NA 

NA 



l!P(3J l .50 NA NA NA 
lfl'(4) 2.00 II NA NA NA 

!P(l) 4.0 IUO <, L50 < N/\ NA NA 
UP(4) IIUl 50 NA NA NA 

UP(1) 2.Jl() < N/1 NA 
40:1 UP(4) 1.00 <().2() NA NA NA 

UP( I) <UJO <0.!7 NA Nl1 NA NA 
5.00 NA NA NA 

UP(3) 9.00 NA NA 
4.00 <0.20 4 .. 00 NA NA NA 

UP(l) LOO NA NA NA NA NA 
UP(2) J"rO lU NA 24.0 5.00 NA NA 

DOWN- B(3) uo NA NA NA 

DOWN 6.0 .50 NA NA NA 

104 HlO <0.10 40.0 5.00 ().() 10.0 NA N/\ NA 

I I DOWN 0. lO <40.0 10.0 0.0 ()() <50.0 14.0 

().2() 83.() 7.00 7.90 3.00 NA NA NA 

- C(3) 3.00 () 20 . 50 NA NA NA 
406 DOWN- 30.0 NA NA NA 

408 DOWN- <0. !0 240 5.00 !0.0 3.00 NA NA NA 
C(4) 3.()() 0.10 3il0 5.()() !().() <10.0 NA NA NA 

lAO ().()55 5.50 < 10.0 NA NA 

C(3) L90 <0.10 81.0 0.() 10.0 7.110 19.0 
- C(4) 3.00 cum l () 5.00 ](),() 10.0 NA 6.15 9.90 

DOWN- 70 1.6 <0. NA NA NA 
DOWN C(4) 34.0 30 0 <4.()() 0.50 <4.00 NA NA NA 

604 DOWN C(3) .60 <0.20 10.0 70 <0.50 <2.50 NA NA NA 
DOWN C(4) 7.00 <30.0 <4 00 <0.50 <4.00 NA NA NA 

DOWN C(3) 2.50 1).054 <40.0 5.00 10.0 10.0 100 <50.0 21.0 

DOWN C(3) <,, J()J) <0.50 NA NA NA 
!1607 DOWN C(4) JO.O cuo <4.00 NA NA NA 

DOWN .SO 10() <0.50 NA NA NA 
DOWN- C(4) ruo 30.0 <0.50 <4.00 Ni\ NA NA 

.00 <0.20 < !O.U <0.50 <"2.00 N/\ NA NA 

D(3) <0.20 17.0 !0 <0.50 6.00 NA NA NA 

106 D(3) 5.60 0.20 NA NA 

validation data no/ 



Table E- 14 (continued) 

RCRA Hazardous Constituent List and Appendix Metals (~giL) Sampling Results 

Location Hydraulic Antimony Arsenic Baritml Beryllilml Cadmimn Chromilml Cobalt Copper 
Code Position 

Sand and Gravel 

116 DOWN D(3) 18.0 <2.50 178 < 1.50 <5.00 1920 NA NA 

605 DOWN- D(3) 48.9 <2.50 191 < 1.50 <5.00 2940 NA NA 
605 DOWN D(4) <4.00 <4.00 142 <2.00 <5.00 1580 NA NA 

801 DOWN D(3) <60.0 3.90 210 <5.00 <5.00 25.0 NA NA 

802 DOWN- D(3) <5.00 <2.50 508 < 1.50 <5.00 7.00 NA NA 

803 DOWN D(3) <2.50 2.50 276 < 1.50 <5.00 8.50 <15.0 5.50 

804 DOWN- D(3) <2.50 2.00 132 <!.50 <5.00 25.0 NA NA 

905 DOWN- D(3) <15.0 3.25 <15.0 < 1.50 <5.00 <5.00 NA NA 
905 DOWN- D(4) <4.00 <4.00 <20.0 <2.00 <5.00 <10.0 NA NA 

8603 DOWN- D(3) <2.50 <2.00 224 < 1.50 <5.00 <5.00 NA NA 

8604 DOWN- D(3) <60.0 <5.00 305 <5.00 <5.00 <10.0 NA NA 

8612 DOWN D(3) < 15.0 <2.00 198 < 1.50 <5.00 <5.00 < 15.0 5.00 

Till-Sand 

302 UP(3) <5.00 <2.50 586 < 1.50 <5.00 6.75 NA NA 
302 UP(4) <4.00 <4.00 567 <2.00 <5.00 <10.0 NA NA 

NA- Not available. 

E- 26 



Table E- 14 (continued) 

RCRA Hazardous Constituent List and Appendix Metals (J.lg/L) Sampling Results 

Location Hydraulic l,ead Mercury Nickel Selenium Silver Thallium Tin Vauadlum Zinc 
Code Position 

Sand and Gravel 

116 DOWN- D(3) 5.20 <0.20 101 <2.50 <0.50 <2.50 NA NA NA 

605 DOWN- D(3) 6.20 <0.20 2370 <2.50 <0.50 <2.50 NA NA NA 
605 DOWN- D(4) 4.00 <0.20 1100 <4.00 <0.50 <4.00 NA NA NA 

801 DOWN D(3) 6.80 0.069 18.0 <5.00 7.30 <10.0 NA NA NA 

802 DOWN- D(3) < 1.50 <0.20 36.7 2.50 <0.50 <2.50 NA NA NA 

803 DOWN D(3) 2.00 <0.20 34.5 < 1.50 <0.50 <2.00 <1250 <5.00 29.0 

804 DOWN D(3) 3.00 <0.20 26.0 < 1.50 <0.50 < 1.50 NA NA NA 

905 DOWN D(3) 1.00 <0.20 11.0 1.50 <0.50 <2.00 NA NA NA 
905 DOWN- D(4) <2.00 <0.20 <30.0 <4.00 <0.50 <4.00 NA NA NA 

8603 DOWN- D(3) < 1.50 <0.20 <10.0 < 1.50 <0.50 < 1.50 NA NA NA 

8604 DOWN- D(3) <3.00 0.084 <40.0 <5.00 7.95 < 10.0 NA NA NA 

8612 DOWN- D(3) 3.50 <0.20 <10.0 < 1.50 <0.50 <1.50 < 1250 <5.00 12.0 

Till-Sand 

302 UP(3) < 1.50 <0.20 < 10.0 <2.50 <0.50 <2.50 NA NA NA 
302 UP(4) 6.00 <0.20 <30.0 <4.00 <0.50 <4.00 NA NA NA 

NA Not available. 
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lJO <, 5.00 5.00 5.00 NA NA 

704 DOWN 2.00 5.00 NA NA 

707 .50 5.(1() NA NA 
707 4.00 2.00 NA 

107 DOWN 5.00 <5.00 NA 

108 <5.00 h! S.UO 6J)() NA NA 

<)l() 2.01) 6.0 NA i\iA 
910 <4.110 0.0 NA NA 

901 .50 NA NA 
90! UP(4) <4 .. 110 LOU <5.0U 10.0 NA 

J008B IJP(3) )() <5.0() 5.00 NA 
J008B oo < ... : 0.!1 NA 

L'i.\1 ! .. 50 <5.00 <., NA 
< !0.0 NA N;\ 

•c.L()() l. <5.0() 7.SO J'IA N 
ilol <. 4.00 2.00 I NA 

908 UP(]) 5.(10 h.UI! 1\i/\ 
908 . 4.flil ].00 lli.O 

005 ll'( 3) < J NA 
1005 .~~LO <:Ul(l 5.00 <10.0 NA 

!JP\3) < 
l008C <4.00 4.1liJ <2.00 5.00 < 10.0 NA 

()()() 15.11 <l 50 < ()() NA 
90(i <>4.1l0 'i'JO S.OO < 100 NA 

1006 < 3.00 < I 5.Uil f\IA N,\ 
006 B<4) <A.OO <, 20.0 2.11() < SJl\) ]()() NA N 

<1 ')0.0 <5.00 < 5.UO 5.00 h OIJ 

()() 115.0 < 2 ()() <5.00 !0.0 30.0 

90'! UIIJ <.I < ·< j 

909 <4.00 114.(1 <:21l1J 5.0() !0.0 NA 

No! 



Metals (!-lgiL) Sampling 

Lead Nickel Selenium Silver Thallium Tin Vanadimn Zinc 

Unweathered Till 

!10 DOWN- B(3) < 1.50 <0.20 <10.0 <2.50 <0.50 <2.50 NA NA NA 

704 DOWN B(3) 1.00 <0.20 65.5 < 1.50 <0.50 <2.00 NA NA NA 

707 DOWN- B(3) 35.5 <0.20 21.0 44.5 <0.50 115 NA NA NA 
707 DOWN- B(4) !7.0 <0.20 273 <4.00 <0.50 <4.00 NA NA NA 

107 C(3) < 1.50 <0.20 < !0.0 <2.50 <0.50 2.60 NA NA NA 

!08 DOWN- C(3) 1.80 <0.20 <10.0 <2.50 <0.50 <2.50 NA NA NA 

910 DOWN- C(3) < .50 <0.20 10.0 2.00 <0.50 <!.50 NA NA NA 
910 DOWN- C(4) 3.00 <0.20 <30.0 <4.00 <0.50 <4.00 NA NA NA 

Recessional 

901 UP(J) < 1.50 0.20 12.0 < 1.50 <0.50 < 1.50 NA NA NA 
901 UP(4) <2.00 <0.20 <30.0 <4.00 <0.50 <4.00 NA NA NA 

IOO!m UP(3) 2.00 <0.20 10.0 1.50 <0.50 < 1.50 NA NA NA 
l008B UP(4) <2.00 <0.20 <30.0 <4.00 <0.50 <4.00 NA NA NA 

DOWN B(3) !.50 <0.20 <10.0 < 1.50 <0.50 <2.00 NA NA NA 
903 DOWN- B(4) 6.00 <0.20 30.0 <4.00 <0.50 <4.00 NA NA NA 

DOWN·· 13(3) <0.20 15.0 <UO <0.50 <!.50 NA NA NA 
8611 DOWN ·· B(4) 16.0 0.20 <30.0 <4.00 <0.50 <4.00 NA NA NA 

Till 

UP(3) 0.20 14.0 uo <0.50 <2.00 NA NA NA 
UP(4) 8.00 <0.20 <30.0 <4.00 <0.50 <4.00 NA NA NA 

lJO:i !!!'(3) <. l. 50 <.0.20 <. lil. () <!.50 <0.50 < 1.50 NA NA NA 
005 Ul'(4) 2.00 <0.20 <30.0 <4.00 <0.50 <4.00 NA NA NA 

l!P(3) 1.50 <.().2() 2L5 1.50 <0.50 < 1.50 NA NA NA 
l008C UP(4) <2.00 <0.20 <30.0 <4.00 <0.50 <4.00 NA NA NA 

906 DOWN l:l(3) !.00 0.22 < 10.0 3.50 <0.50 <2.00 NA NA NA 
906 DOWN B(4) 4.00 <0.20 30.0 <4.00 <0.50 <4.00 NA NA NA 

!006 DOWN B(3) <!.50 <0.20 10.0 1.50 <0.50 < 1.50 NA NA NA 
!006 DOWN- B(4) 2.00 <0.20 <.30.0 <4.00 <0.50 <4.00 NA NA NA 

WNNDATR DOWN C(3) <l <0.20 < !0.0 < 2.50 <0.50 <2.50 <1250 <5.00 5.00 
WNNDATR DOWN- C(4) 4.00 <0.20 <30.0 <4.00 <0.50 <4.00 < 1000 <50.0 12.5 

90\J DOWN- C(3) < 1.50 <0.20 23.5 < 1.50 <0.50 < 1.50 <1250 <5.00 18.0 
DOWN C(4) 3.00 <0.20 30.0 <4.00 <0.50 <4.00 NA NA NA 

Not available. 
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Table 
Alpha- and Beta-emitting Radioisotopic Results (J.lCi/mL) 

Location 
Code 

Sand and Gravel 

401 

406 

408 

905 

Weathered Till 

WNNDA1R 
909 

Sand and Gravel 

401 

111 
406 

408 

501 

502 

602 

8605 

8609 

116 
605 

801 

801 

905 

8603 

Weathered Till 

WNNDATR 
909 

Sand and Gravel 

401 

406 

408 

905 

Weathered Till 

WNNDA'IR 
909 

NA - Not analyzed. 

Hydraulic 
Position 

A (3) 

c (3) 
c (3) 

D (3) 

c (3) 

c (3) 

A (3) 

c (3) 

c (3) 

c (3) 

c (3) 

c (3) 

c (3) 

c (3) 

c (3) 

D (3) 

D (3) 
D (3) 

D (4) 

D (3) 

D (3) 

c (3) 

c (3) 

A (3) 

c (3) 

c (3) 

D (3) 

c (3) 

c (3) 

C-14 

-2.45±5.37E-09 

-2.83±5.38E-09 

-l.33±5.43E-09 

2.12±0.60E-08 

4.69±0.66E-08 

8.17±5.84E-09 

Ra-228 

-2.11±0.53E-09 

NA 
-2.22±0.40E-09 

1.87±2. 57E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.19±0. 47E-09 

NA 

-2. 73±0.46E-09 

-3.46±5.21E-l0 

U-233/234 

l.6J±0.80E-l0 

2.13±1.05E-10 

4.45±l.03E-10 

4.56±0.57E-09 

1. 99±0. 32E-09 

2. 24±0. 37E-09 

I-129 Ra-226 

l. 0 l ± 1.3 6E-09 2.23±0. 90E-10 
4.24±7.43E-10 l.65±l.OOE-10 
0.22±1.15E-09 1. 95±0. 82E-09 

0. 93±1.53E-09 2.60±1.16E-10 

3.58±9.40E-10 1.15±0.93E-l0 

3.35±2.21E-09 3.26±1.32E-10 

Sr-90 Tc-99 
··---····-~----- ··-··----- ··-·-····---.-

3.23±1.74E-09 

3.29±0.04E-06 

5.27±2.40E-09 

2.35±0.00E-04 

6.55±0.04E-05 

5.42±0. 03E-05 

1. 22±0. 29E-08 

9.54±0.07E-06 

1. 7o±O.lOE-07 

7.79±0.51E-08 
2.62±0.41E-08 

I. 64±0. 03E-06 

2. 08±0. 03E-06 

2.62±2.22E-09 

1.95±0.10E-07 

2. 74±0.40E-08 

8.84±0.70E-08 

l.J-235/236 

0.92±1.85E-ll 

1.01±3.23E-ll 

4.07±3.10E-11 

1.68±0.80E-10 

7.73±6.01E-ll 

8.12±6.76E-ll 

-1. 06±0. 08E-08 

NA 
8.49± l. 88E-09 

3.25±0.38E-08 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-8.38±0.80E-09 

NA 

-7.66±0.93E-09 

-8.52±1.22E-09 

U-238 

1.52±0.78E-IO 

l.02±0.70E-10 

3.12±0.84E-10 

3.38±0.46E-09 

1.48±0.26E-09 

1.81±0.32E-09 

Sample collection period (rep) noted in parenthesis next to hydraulic position. 
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U-232 
·-----·-·-~· --~-·--·-----·-

0.00±7.07E-ll 

NA 
O.Oo±l.06E-10 

0.00±5.61E-ll 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.34±2.14E-10 

NA 

0.00±2.86E-10 

1.84±0.22E-10 

Total U 

-6. 75±0.13E-05 

8. 59±0.l8E-05 

O.Oo±3.04E-03 

9.48±0.12E-03 

4.94±0.07E-03 

4.86±0.06E-03 



Table E -16 

1995 Radiological Concentrations (~tCilmL) at Well 

Location Alpha Beta H-3 Cs-137 Co-60 K-40 

WP-A 2.49.+4.88E-10 3. 85±0.52E-08 !.59±0.05E-05 O.l)()t 1.33E-08 0.00±2.07E-08 O.O(H l.90E-07 

WP-C 2.47±4.84E-10 4. 71±0.56E-08 8.65±0.26E-05 0. 00± 1. 72E-08 0.00±1.80E-08 0. OOL2.17E-07 

WP-D -1.02± l.48E-09 1.15±0.02E-06 2.00±0.84E-07 O.OOH.54E-08 O.OO±l.84E-08 O.ll7t.J.ll3E-07 

WP-E -2.13±2.56E-09 2.56±0.01£-05 3.91:f:0.87E-07 0. 00± l. 72E-08 O.O(}ll.70E-08 o. 00± l.98E·07 

WP-F l.38±l.94E-08 4.09±0.01E-04 3 .15±0. 86E-07 0.00t3.04E-08 0.00t2.29E--08 0.00±2.0XE-07 

WP-G -1.42±2.mm-o9 4. 80±0.57E-08 3.12+0.15E-06 0. 00±9. 35 E-09 O.OO±l.24E-08 O.OO±l.56E-07 

WP-H -1.14±5. 89E-09 8. 92±0.28E-07 1.28±0. 04E-05 O.OO±I.51E-08 0.001 1.80E-08 0.00+2.31E-07 
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Table F -1 

1995 SDA Contamination Indicator Results for the Unweathered Lavery Till Unit 

Lor_ation 
Code 

1101B 
llOlB 
1101B 
l101B 

1106B 
1106B 
1106B 
l !06B 

l109B 
1109B 
ll09B 
U09B 

l102B 
1102B 
J 102B 
! 

1103B 
ll03B 
ll03B 
ll03B 

1104B 

1104B 

ll04B 
1104B 

1105A 
1105A 
1105A 
1105A 

110513 
ll05B 

110513 
1105B 

Hydraulic 
Position 

DOWN -B(l) 

DOWN -B(2) 

DOWN B(3) 

DOWN -B(4) 

DOWN -B(l) 

DOWN B(2) 

DOWN -B(3) 

DOWN -B(4) 

DOWN B(l) 

DOWN B(2) 

DOWN B(3) 

DOWN -B(4) 

DOWN -C(l) 

DOWN -C(2) 

DOWN -C(3) 

DOWN -C(4) 

DOWN -C(l) 

DOWN C(2) 

DOWN C(3) 

DOWN C(4) 

DOWN C(l) 

DOWN -C(2) 

DOWN -C(3) 

DOWN C(4) 

DOWN- C(l) 

DOWN -C(2) 

DOWN C(3) 

DOWN C(4) 

DOWN -C(l) 

DOWN -C(2) 

DOWN -C(3) 

DOWN C(4) 

pH 

7.13 

7.28 

7.45 

7.15 

7.10 

7.28 

7.54 

7.15 

7.43 

7.58 

7.37 

7.25 

7.28 
7.33 

7.60 

7.!0 

7.12 

7.37 

7.62 

7.16 

6.90 
7.38 

7.21 

7.28 

7.13 

7.41 

7.33 

7.16 

7.18 

7.52 

7.27 

7.13 

Conductivity TOC 
',Jmhos!cm@25'C mg!L 

481 

734 

776 

729 

1089 

551 

718 

804 

794 

619 

506 

491 

289 
384 

594 

617 

707 

734 

662 
698 

1001 

567 

628 

599 

829 

746 

847 

798 

1376 

954 

917 

883 

< 1.0 

< 1.0 
< 1.0 

< 1.0 

< 1.0 
1.9 

!.6 
2.2 

< 1.0 
< 1.0 

< 1.0 

1.1 

<1.0 

<1.0 

1.2 

< 1.0 

< 1.0 

<1.0 

< 1.0 
<l.O 

<1.0 

<1.0 

< 1.0 

1.3 

< 1.0 

< 1.0 
1.7 
6.9 

<!.0 

5.6 

1.7 

< 1.0 

TOX Gross Alpha Gross Beta 
mg/L itCi!mL ~J.CilmL 

Tritium 
~J.Ci/mL 

Cs-137 
!J.CilmL 

Co-60 
~J.Ci/mL 

<0.005 5.10i2.80E-09 5.30:t2.50E-09 0.00±6.97E-08 O.OO±l.60E-08 0.00±1.70E-08 

< 0.005 3.50±2.60E-09 2.90:!:2.80E-09 0.00±9.00E-08 O.OOJ:2.00E-08 0.00±2.00E-08 

<0.005 3.00t2.60E-09 O.OOtS.OOE-09 O.OO:i:l.OOE-07 O.OO_tZ.OOE-08 0.00±2.00E-08 

<0.005 1.00t0.70E-08 7.70t3.90E-09 O.OO±l.OOE-07 O.OO.t2.00E-08 0.00±2.00E-08 

< 0.005 4.70±2.90E-09 4.20±2.50E-09 0.00±6.97E-08 O.OOtl.lOE-08 0.00±1.30E-08 

<0.005 2.50±2.30E-09 2.90±2.60E-09 O.OO.tl.OOE-07 O.OO±Z.OOE-08 0.00±2.00E-08 

< 0.005 l.40tJ.lOE-09 l.lOtl.OOE-09 O.OO:tl.OOE-07 0.00±2.00E-08 0.00±2.00E-08 

< 0.005 l.40.±0.50E-08 8.40ci3. 90E-09 0.00+ l.OOE-07 0.00:±2.00E-08 0.00±2.00E-08 

<0.005 2.70t2.10E-09 2.80t2.40E-09 5.24±0.98E-07 0.00:':9.70E-09 O.OO.tl.20E-08 

<0.005 2.05±1.40E-09 2.20t3.30E-09 4.30H.60E-07 0.00t2.00E-08 O.OO.t2.00E-08 

<0.005 2.60±2.20E-09 0.00t5.00E-09 6.30:i:1.40E-07 0.0(Jt2.00E-08 O.OO.t2.00E-08 

0.006 6.55t4.36E-09 6.05J:3.80E-09 4.g5+l.40E-07 0.00t2.00E-08 0.00±2.()()E-08 

0.028 0.00±2.00TI-09 2.10±1.20E-09 0.00±6.97E-08 0.00±1.60E-08 O.OO:!:l.90E-08 
< 0.005 0.00t2.00E-09 l.30t.0.40E-08 0.0()l·9.00E-08 O.OO.t2.00E-08 0.00±2.00E-08 

< 0.005 2.00±0.90E-09 O.OO:U.OOE-09 0.00! !.OOE-07 0.00±2.00E-08 0.00±2.00E-08 

< 0.005 3.30t3.00E-09 5.80+3.60E-09 O.OOt l.OOE-07 0.00:±:2.(JOE-08 0.00±2.00E-08 

<0.005 4.60t2.10E-09 O.OON.OOE-09 0.00±6.97E-08 0.0(}t1.70E-08 O.OO.t1.60E-08 

0.006 2.50±2.30E-09 4.60t2.50E-09 0.00i9.00E-08 O.OOtl.OOE-08 0.00±2.00E-08 

< 0.005 3.40U.60E-09 O.OO:t5.00E-09 O.OO±l.OOE-07 O.OO±l.OOE-08 0.00±2.00E-08 

< 0.005 4.90:':3.70E-09 4.10±3.GOH-09 O.OO±l.OOE-07 0.00±2.00E-08 0.00±2.00E-08 

<0.005 6.70±3.50E-09 3.70±2.50E-09 0.00±6.97E-08 0.00±1. 70E-08 0.00±1.80E-08 

<0.005 7.20±3.30E-09 R.10t2.70E-09 O.OO±l.OOE-07 0.00±2.00E-08 0.00±2.00E-08 
<0.005 4.10t2.33E-09 1.95t2.79E-09 O.OO±l.OOE-07 0.00±1.58E-08 0.00±2.00E-08 

<0.005 6.90t3.90E-09 4.20J3.60E-09 O.OO!:l.OOE-07 O.OO.tl.OOE-08 0.00±2.00E-08 

<0.005 5.40t3.10E-09 3.20t2.40E-09 6.00±5.10E-08 0.00±1.60E-08 0.00±1.60E-08 

< 0.005 4.20t2.80E-09 O.OOtS.OOE-09 0.00:!:9.00E-08 0.00±2.00E..Q8 0.00±2.00E-08 

0.005 2.80±1.50E-09 O.OOB.OOE-09 1.60l.0.60E-07 0.00±9.00E-09 0.00±2.00E-08 

< 0.005 l.lOtO.SOE-08 6.90±3.80E-09 9. 70!:5.50E-08 0.00t2.00E-08 0.00±2.00E-08 

<0.005 l.lOJ0.40E-08 3.00i2.40E-09 0.00f:6.97E-08 O.OO:±l.!OE-08 O.OO±l.30E-08 

< 0.005 4.60J2.10E-09 0.00±4.00E-09 0.00+9.00E-08 O.OO±l.OOE-08 0.00±2.00E-08 

< 0.005 6.40±1 .80E-09 0.00:!:3.00E-09 O.OO·.tl.OOE-07 0.00t2.00E-08 0.00±2.00E-08 

< 0.005 l.OO.i:O.SOE-08 l.OOi0.40E-08 O.CIO±l.OOE-07 0.00±2.00E-08 0.00t2.00E-08 

Sample collection period (rep) noted in parenthesis next to hydraulic position. 

Note: All data in Tables F-1 through F-7 have been provided by NYSEJWA. 

F- 3 



Location 
Code 

llOlC 
1101C DOWN B(2) 

llO!C DOWN ··B(:l) 

1101C DOWN -B(4) 

1 t03C C(l) 

l03C -C(2) 

1103C C(3) 

! 103C DOWN ··C(4) 

ll04C DOWN-C(l) 

l104C DOWN -C(2) 

ll04C DOWN C(3) 

l104C DOWN C(4) 

NA- Not available. 
Sample collection 

!J 

7.78 

7.60 

NA 

6.98 

NA 

7.17 

Note: All data in Tables F-1 through 

410 

NA 

NA 

NA 

1547 

m;;:/1, 

0.014 

2.6 <0.005 

<O.il05 3.XO±l.50E-09 

<0.005 4 20~3.0iJE-09 

NA 3 9(1+2. 'IOE-09 

NA 0.00~2.00E-09 

No1 sampled (dry) 
NA NA 4. 70.+:4.40E-09 L51)f()Ji01\0X 

<0.005 9.50t6.60E--09 8.2ilf4.XOE-09 0.00f.6.'J7E-OS 

7.2 NA g_ l0+4.00E-09 L50t:0.20E-08 O.OOI:LOOE-07 

5.9 NA X.OOI2.60E-09 9. 9()1 3.60li-09 11.001: l.OOE-07 

NA <1.012 0. OiH:2. OOE-09 3. 701 3.00E-09 O.fKl ~l.OOE-07 

fry NYSERDA. 
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pH Gmss Alplm 

< LO 0.007 !l.~()i 7(1[";..1)9 O.IXH_6_ 97E-08 O.IJO LLOOJi.Og O.OfHL !Oil--OR 

I I il 1/\ LO <0.(!05 -,_ 30L!AOE-0'l O.li01:9.00E-Og 0 JJO± l . OOE-08 0.01Jt2.00E-OR 

I <~ 1 O.OOJ2.00E-1Jg O.OO:i2.00E-08 
c>~n .OOE-07 0.11012.\!0E-08 0.00<2.00E-1Ji\ 

~J8 LO lOE-07 0.00+ L60E-08 0.00± l_ 80E-OR 

LO 0.00!2.00E-OX O.OOJ.l.OOl~-08 

.ll06A 704 Ul 0.005 O.OOJZ.OOE--08 O.OO.tl.OOE-08 

I 1061\ llOWN < <1Hl05 O.OOJZ.OOE-08 0. 00±2. OOE-08 

liOXA lUlO.'i O.OO±UOE--08 O.OlltL 901i-08 

!lORA 1206 ().(}()) 0. 00±2. OOR-08 O.Oml.OOE-08 
1108;\ 0.016 O.OO±LOOE-08 O.Oil12.00E-·08 
I 101\A 10~6 <(!.005 0.0012.00E-08 O.OO:J:Z.OOE-08 

7. 842 l .OO+OAOE-08 3.60+0. 9flE-07 0.00' L!OE-08 OJJOJ:L 30E-08 

< LO ().()j 6.50 1.2JiOE-O'l O.OOll.OOE-08 O.OlrJ:LOOE-08 
798 LO <(1.005 4.4(}'2.801'.-09 0.00 LSJ!IJE-09 0. 00±2. OOE-08 O.OO.U.OOE-08 

!.l09A 7Jl6 74:1 L40+0.50E-OR l.ll!'OAOE-08 0.00+2.00E-08 O.Ollt2. OOE-08 

TJ() 0.007 IC~~0.50E-il~ O.OO±UOE-08 0.00:'1 
LO 0.()()7 4.0llic2AOE-1!9 IUJO t2.00E-08 O.OOJLOOE-08 

10 0.005 2. 30' J_ 60E-09 3AO±l.30fHi9 2.80U AOE-07 (L 00±2. OOE-08 O.Ollt2. OOE-08 

<Ul <0.005 0.00±2.CIOE-08 O.Ollt2.00E-08 

7JJ3 Ul <0.()()5 l .50'0.60E-li8 O.Oil17.00E-09 IJ.OO±L70E-08 O.OO±L70E-08 
LO 0.0(}7 O.OIJ±2.00E-08 O.OO:t2.00E-08 

! l03A L1 ().()J2 OJJOt2.00E-08 0.00.1.2. 001\-08 
878 1).()07 'J.60t4.80E-09 5.9llf3.70F-09 O.OO:t2.00E-O~ 0.00t2JJOE-08 

7.1ll 1094 LO ().1)!5 L20±0.50E-OR .61l±OAOE-08 l. 71Jl:O.l4E-07 O.OO±L60E-08 O.OCltL 70E-08 

li04A 674 <LO <: IHXi5 6. 7lJ+:l .611E-09 3. 90:t2. 60E-09 L40±0.60E-07 O.llO:tZ.OOE-08 0.00±2.00E-08 

l Ll <0.005 2. 30J:0. 70E-·09 .OOE-09 2.60:±:L40E-07 0.00±2-00E-08 O.OO:i2.00E-08 

ll04A 0.008 I.OOHlAOE-08 L80HlAOE-08 O.O(}':I.OOE--07 0. 00±2_ OOE-08 O.Cllh:2.00E-08 

8\15 29.0 ().()88 .25±0.35E-08 2.06±1U4E-05 O.OO±L40E-08 0_0(}:±:1. 76E-08 

!07A O.BO .601:0. 30E-08 L 70HUOE-05 0.00±2.00E-08 OJJ(lt2. OOE-08 

l 107A 23.0 0.[60 .50±0.20E-08 2.0llic0.20E-05 0.00±2.00E-08 O.Om2.00E-08 

1 0.08.' .30o:OAOE-08 l.70J0.20E-05 0.00±2.00E-08 O.Om2.00E-08 

I.IlOA 6.93 <OJJO.'i L 70J:O. 70E-08 3.80B.60E-09 6.0(}!:5. !OE-08 0.00±9.50E-09 O.OlltL lOE-08 

t lOA <OJI05 L20i0.30E 08 L20t_0.60E-07 O.OOlZ.OOE-08 0.00'2.00E-08 

lOA 6.80 ()Jl07 I .20t0.50E-08 3. 90.+ 3. 90E-09 1.40' 0.601\-07 0.00t8.00F-09 0.00.'2. OOE-08 

lOA 6.79 1410 <LO <-()_()05 L90'0.70E-08 .OOJ.0.40E-08 lAOt:O.SOE-07 0. 00!2. OOE-08 0. 00:±.2. OOE-08 

!ll!i\ <0.005 ~- 7UJ5. lOE 09 !OE-08 0.00t9.30E-09 0. 00± 1. 20E-08 

lll 7.08 sox ()JJ26 6. !IH2. 70E-09 4AOJ2AIJE-09 2.60±L50E-07 O.OOJ:Z.OIJE-08 O.OO.t2JlOE-08 
992 ().()()6 (,.4011.50E IJ'J 3.00!_ UOE-09 :UO:iL40E-07 O.OO.±.Z.OOE-·08 0.00.!.2-.00E-08 

DOWN 0.1106 7.~013.801\.-09 I. 1011J.60E-07 0.00+2.00E-08 0.00'2-00E-08 

noted 

lry 



Table F- 4 

Groundwater Quality Results (mg/L) for the Unweathered Lavery Unit 

Chloricle Sulfate Nitrate+ Ammonia Bicarbonate Carbonate Phenols Phosphate Silica Sulfide 
Cmle Nitrite-N Alkalinity* Alkalinity* 

llOlB DOWN H(2) <1.0 140 0.50 <0.05 250 < 1.0 <0.005 0.040 4.6 < 1.0 

lOlB DOWN 13(4) < 1.0 110 0.45 <0.05 260 <1.0 NA 0.033 4.7 < 1.0 

106B DOWN -B(2) l.l 170 0.04 <0.05 300 <1.0 <0.005 0.25 5.0 1.4 

DOWN 13(4) < 1.0 160 n/a <0.05 310 < 1.0 NA 0.12 5.4 < 1.0 

l09B B(2) 1.4 62.0 0.04 <0.05 190 < 1.0 <0.005 0.034 5.1 1.0 

B(4) l.O 67.0 0.12 <0.05 195 < 1.0 NA 0.079 5.4 < 1.0 

DOWN C(2) <1.0 46.0 0.12 <0.05 280 < 1.0 <0.005 0.029 5.6 1.2 

DOWN C(4) l.2 98.0 0.10 <0.05 290 < 1.0 NA 0.030 5.9 < 1.0 

l03B DOWN -C(2) < 1.0 68.0 0.18 <0.05 290 < 1.0 <0.005 <0.010 5.4 < 1.0 

lll3B DOWN -C(4) < 1.0 78.0 0.16 <0.05 300 <1.0 NA 0.036 5.3 <1.0 

DOWN-C(2) < 1.0 100 0.51 <0.05 240 <1.0 <0.005 0.020 4.2 1.0 

il04B DOWN C(4) < 1.0 98.0 0.19 <0.05 240 < 1.0 NA 0.030 3.9 < 1.0 

1105A DOWN C(2) 1.7 220 0.49 <0.05 220 < 1.0 NA 0.090 3.4 1.2 

105A DOWN C(4) 2.3 390 0.32 <0.05 210 < 1.0 NA 0.89 3.7 1.4 

ll05B DOWN -C(2) 1.7 280 0.74 <0.05 250 < 1.0 NA 0.79 3.6 < 1.0 

l.105B DOWN -C(4) 1.2 450 0.89 <0.05 240 < l.O NA 0.16 3.6 1.2 

available. 
Not These results have not been reported because the data validation process indicated the data were not reliable. 

(rep) noted in parenthesis next to hydraulic position. 

Note: di11a in Tables F-1 through F-7 have been provided by NYSERDA. 
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Table - 4 (concluded) 

Groundwater Quality Results (mg!L) for the Unweathered Lavery Unit 

Calcium Magnesium Sodium Potassium Iron Manganese Aluminum 
Total Diss. Total Di.ss. Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

DOWN ·B(2) 100 100 30.0 30.0 23.0 24.0 2.30 2.30 0.540 0.160 0.021 <0.010 0.240 0.110 
DOWN-B(4) 91.0 78.0 28.0 23.0 30.0 12.0 2.80 1.60 0.240 0.036 0.012 <0.010 0.210 <0.100 

DOWN -!3(2) 97.0 100 37.0 38.0 23.0 24.0 2.50 2.00 4.20 <0.030 0.059 0.010 2.20 <0.100 
DOWN -!3(4) 86.0 89.0 34.0 36.0 27.0 29.0 3.70 2.30 4.00 0.096 0.054 <0.010 3.80 <0.100 

DOWN -B(2) 68.0 65.5 19.5 18.0 8.95 8.60 1.70 1.45 1.20 0.057 0.042 0.017 0.620 <0.100 
DOWN -!3(4) 57.5 59.0 16.5 17.0 10.0 10.0 1.45 1.25 0.870 0.058 0.022 <0.010 0.645 <0.100 

DOWN C(2) 71.0 74.0 28.0 30.0 13.0 13.0 2.00 1.80 1.10 <0.030 0.028 <0.010 0.510 <0.100 
DOWN -C(4) 60.0 62.0 26.0 27.0 18.0 18.0 1.90 1.70 0.780 0.060 0.017 <0.010 0.540 <0.100 

llll3B DOWN -C(2) 75.0 75.0 31.0 31.0 23.0 22.0 2.00 1.90 0.170 <0.030 0.018 0.011 <0.100 <0.100 
DOWN C(4) 67.0 67.0 30.0 30.0 29.0 29.0 2.10 2.00 0.450 0.140 0.022 <0.010 0.420 <0.100 

l104B - C(2) 77.0 78.0 24.0 24.0 23.0 22.0 1.50 1.70 0.045 <0.030 <0.010 <0.010 <0.100 <0.100 

ll04B DOWN -C(4) 67.0 70.0 22.0 23.0 26.0 27.0 1.60 1.70 0.085 <0.030 <0.010 <0.010 <0.100 <0.100 

DOWN C(2) 140 120 38.0 24.0 20.0 20.0 6.20 1.80 54.0 <0.030 1.40 0.012 26.0 <0.100 
DOWN C(4) 150 110 43.0 23.0 26.0 25.0 13.0 1.70 61.0 <0.030 1.40 0.070 37.0 <0.100 

DOWN -C(2) 200 120 55.0 28.0 29.0 28.0 7.50 2.10 77.0 <0.030 1.90 0.033 35.0 <0.100 

1105B DOWN -C(4) 170 120 45.0 28.0 40.0 38.0 13.0 2.10 48.0 <0.030 0.840 0.028 32.0 <0.100 

rPr>nn•po These results have not been reported because the data validation process indicated the data were not reliable. 
noted in parenthesis next to hydraulic position. 

data in Tables F-1 through F-7 have been provided by NYSERDA. 
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Table F- 5 

1995 SDA Groundwater Quality Results (mg/L) for 

Location Hydraulic Chloride Sulfate Nitrate+ Ammonia Bicarbonate Carbonate Phenols 
Code Position Nitrite-N Alkalinity* Alkalinity* 

1101C DOWN 13(2) 5.6 33.0 0.08 <0.05 180 < 1.0 <0.005 

1101C DOWN B(4) 1.2 61.0 0.09 <0.05 180 < 1.0 NA 

Location Hydraulic Calcimn Magnesimn Sodium Potassium I :ron 
Code Position Total Diss. Total Diss. Total Diss. Total Diss. Total Diss. 

1101C DOWN -B(2) 

llOlC DOWN -13(4) 

*as mgCaC03/L 
NA ··Not available. 

400 100 

220 47.0 

120 34.0 25.0 6.80 9.00 
78.0 8.40 33.0 28.0 16.0 

Sample collection period (rep) noted in parenthesis next to hydraulic position. 

Note: All data in Tables F-1 through F-7 have been provided by NYSERDA. 

F-8 

2.10 150 0.400 

2.30 200 0.031 

Phosphate Silica Swfide 

2.4 5.1 3.1 

0.68 3.6 <l.O 

Manganese Aluminum 
Total Diss. Total Diss. 

4.20 0.024 50.0 0.250 

2.80 0.076 70.0 <0.100 



F- 6 

Sulfate Nitrate+ Ammonia Bicarbonate Carbonate Phenols Phosphate Silica Snlfide 
Nitrite-N Alkalinity* Alkalinity* 

80.0 0.14 <0.05 240 < 1.0 <0.005 0.010 4.5 <1.0 

lOlA DOWN ll(4) 80.0 0.14 <0.05 250 < 1.0 NA 0.020 3.9 < 1.0 

106A 3.0 120 0.02 <0.05 280 < 1.0 <0.005 0.010 5.2 l.O 

l 2.9 !20 n/a <0.05 300 <1.0 NA 0.029 5.2 <1.0 

1108/\ 340 0.17 0.22 310 < 1.0 <0.005 0.26 3.4 < 1.0 

380 0.05 <0.05 300 <1.0 NA 0.77 4.2 1.3 

B(2) 140 0.19 0.07 220 < 1.0 <0.005 0.012 3.3 1.6 

l09A !3(4) .7 160 0.12 <0.05 240 < 1.0 NA 0.020 3.7 <1.0 

ll02A C(2) !50 0.12 <0.05 260 <1.0 <0.005 0.023 4.4 <UJ 

!102A C(4) 110 0.12 <0.05 260 < 1.0 NA 0.030 5.0 < 1.0 

C(2) ISO 0.04 <().05 340 < 1.0 NA 0.038 5.9 < 

l03A C(4) 250 <0.01 <0.05 340 < 1.0 NA 0.44 6.0 <1.0 

DOW~ C(2) !50 0.10 <0.05 260 < 1.0 <0.005 0.010 7.0 < 1.0 

104A C(4) 120 0.08 <0.05 230 <1.0 NA 0.024 6.8 < 1.0 

DOWN 6.9 580 0.03 <0.05 540 < 1.0 <0.005 0.020 5.6 < 1.0 

107A DOWN C(4) 7.4 220 <0.01 <0.05 640 < 1.0 NA 0.019 7.2 <LO 

DOWN C(2) 3.9 320 0.20 <0.05 460 <LO <0.005 0.26 5.1 2.6 

IllOA DOWN 2.9 400 0.22 <(l.05 450 <1.0 NA 0.090 5.4 <1.0 

l.O 130 0.02 <0.05 410 < 1.0 <0.005 0.014 6.1 1.6 

lllA 100 0.02 <0.05 420 <1.0 NA 0.020 6.2 <1.0 

next to hydraulic position. 

in F-7 have by NYSERDA. 
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Table F- 6 (concluded) 

1995 SDA Groundwater Quality Results (mg/L) for the Weathered Lavery Till 

Location Hydraulic 
Code Position 

Calcium 
Total Diss. 

1101A 
1101A 

1106A 
1106A 

1108A 
1108A 

1109A 
1l09A 

1102A 
1102A 

1103A 
1103A 

1104A 
1104A 

1107A 
1107A 

lllOA 
lllOA 

llllA 
llllA 

DOWN- B(2) 89.0 

DOWN- B(4) 80.0 

DOWN -B(2) 94.0 

DOWN- B(4) 95.0 

DOWN - B(2) 150 
DOWN B(4) 160 

DOWN- B(2) 100 

DOWN- B(4) 110 

DOWN- C(2) 52.0 

DOWN- C(4) 93.0 

DOWN - C(2) 130 

DOWN C(4) 130 

DOWN- C(2) 110 

DOWN C(4) 82.0 

DOWN C(2) 260 

DOWN C(4) 210 

DOWN - C(2) 140 
DOWN - C(4) 140 

DOWN - C(2) 120 
DOWN- C(4) 120 

NA -Not available. 

90.0 

86.0 

96.0 

93.0 

160 

150 

100 

110 

100 

X9.0 

130 

110 

110 

82.0 

270 

220 

140 
140 

130 

120 

Magnesium 
Total Diss. 

24.0 

23.0 

36.0 

36.0 

52.0 

54.0 

24.0 

25.0 

8.60 

33.0 

48.0 

48.0 

31.0 

24.0 

90.0 

74.0 

84.0 

85.0 

53.0 

53.0 

24.0 

27.0 

36.0 

35.0 

53.0 

52.0 

24.0 

25.0 

34.0 

32.0 

48.0 
42.0 

31.0 
24.0 

89.0 

74.0 

87.0 

89.0 

54.0 
53.0 

Sodium 
Total Diss. 

9.60 

12.0 

10.0 
12.0 

17.0 
20.0 

8.50 
10.0 

23.0 
9.30 

10.0 
14.0 

8.30 

9.50 

15.0 

13.0 

25.0 
31.0 

13.0 

19.0 

10.0 
29.0 

9.50 
12.0 

18.0 
20.0 

8.20 

11.0 

6.00 

9.50 

9.80 
13.0 

8.30 

9.50 

16.0 

13.0 

26.0 

33.0 

13.0 

18.0 

Potassium 
Total Diss. 

Iron 
Total Diss. 

Manganese 
Total Diss. 

Aluminum 
Total Diss. 

1.60 

1.60 

2.00 
2.40 

3.80 

4.50 

2.00 
2.10 

3.10 

2.40 

2.20 
5.80 

1.70 

1.70 

2.40 
2.40 

3.60 

5.00 

2.40 

3.10 

1.60 
2.60 

0.110 <0.030 0.014 0.011 <0.100 <0.100 
0.058 <0.030 <0.010 <0.010 <0.100 <0.100 

2.10 0.630 0.070 0.()19 0.013 0.110 <0.100 
2.40 0.037 <0.030 0.055 0.016 <0.100 

3.40 7.00 <0.030 0.290 <0.010 3.30 <0.100 
3.60 3.90 0.076 0.160 <0.010 2.40 <O.lOO 

1.90 <0.030 <0.030 0.011 0.013 <0.100 <0.100 

2.10 0.087 <0.030 <0.010 <0.010 <0.100 <0.100 

2.20 <0.030 <0.030 0.066 <0.010 <0.100 <0.100 
2.20 0.!50 <0.030 <0.010 <0.0!0 0.140 <0.100 

2.10 

2.40 
0.400 <0.030 0.038 0.014 0.260 <0.100 
15.0 0.180 0.490 0.012 10.0 0.240 

1.80 <0.030 <0.030 <0.010 <0.010 <0.100 <0.100 

1.70 <0.030 <0.030 <0.010 <0.010 <0.100 <O.lOO 

2.60 
2.50 

3.40 
4.10 

2.50 
2.90 

0.650 <0.030 9.70 6.80 0.240 0.140 

0.130 <0.030 20.0 13.0 <0.100 <0.100 

5.00 < 0.030 0.400 0.014 2.30 < 0.100 

3.20 < 0.030 0.180 < 0.010 2.60 < 0.100 

0.220 < 0.030 0.017 < 0.010 0.150 < (l.lOO 

0.380 <0.030 0.015 0.024 0.360 <0.100 

NR- Not reported. These results have not been reported because the data validation process indicated the data were not reliable. 
Sample collection pe1iod (rep) noted in parenthesis next to hydraulic position. 

Note: All data in Tables F-1 through F-7 have been provided by NYSERDA. 
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Table F- 7 

1995 SDA Expanded Characterization Radioisotopic Results (l:lCilmL) 

"-----------~-~--

Location Hydraulic Pb-212 Pb-214 Bi-214 Th-227 
Code Position 

Kent Recessional 

llOlC B 9.00±5.00E-09 2. 70±1.40E-08 

llOlC B 9.00±4.30£-09 

Unweathered Till 

ll06B B 7 .50±3. 90E-09 

c 1.40±0.60£-08 4.30±1.70E-08 

c 6.20±3.80E-09 

1l05A c 1.30±0. 80E-08 3. 90±2. 20E-08 

Weathered Till 

ll07A c 6.50±1.02£-08 6. 95± l.36E-08 

l07A c 1. 90±0. 90E-08 

lllA c 1.20±0.60£-08 3. 50±1. 70E-08 

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

Th-234 U-235 Ra-224 Ra-226 
------~------- ···--------------~------

Kent Recessional Deposits 

lOlC B 2.00±0.40£-07 

llOlC B 3. 20±0. 31E-07 1.70±0.4JE-08 1.1 0±0. 52E-07 2. 70±0. 68£-07 

Unweathered Till 

llOJB B 3.10±0.33E-07 1.20±0.39£-08 l. 90±0. 64E-07 

ll06B B 3.50±0.36E-07 2.00±0.39£-08 9.lo±7.20E-08 

109B B 2.10±0. 3 6E-07 9.10±5.98E-09 1.55±1.00£-07 

l02B c 2. 90±0. 3lE-07 !. 90±0. 35E-08 3.20±0.57£-07 

103B c 3.00±0.32E-07 2.10±0. 36E-08 7.50±4.60£-08 

ll04B c 3.00±0.32E-07 1.60±0.37E-08 2.70±0.62E-07 

ll05A c 2. 90±0.45E-07 1.70±0.58E-08 2.7o±0.95E-07 

105B c 2.70±0.34E-07 1. 60±0. 36E-08 2. 70±0. 59E-07 

Weathered Till 

lOlA B 2. 50±0.47E-07 2. 00±0. 54E-08 3. 30±0. 89E-07 

106A B 3.00±0.33£-07 1.30±0.43£-08 2.10±0. 70E-07 

l109A B 2.50±0.44E-07 1.00±0.66E-08 1. 70±1.1 OE-07 

1 c 2. 30±0.44E-07 l. 50±0. 51 E-08 2.50±0.84E-07 

1103A c 2.60±0.47E-07 1.80±0.54E-08 3. 00±0. 89E-07 

l04A c 2.30±0.48E-07 1.40±0.63E-08 2.20±l.OOE-07 

ll07A c 2.10±0. 50E-07 1.10±0.55E-08 1. 80±0. 9lE-07 

lA c 2. 50±0. 47E-07 l.40±0.54E-08 2.40±0.88E-07 

Note: The concentrations reported above are near the detection limits for analyzing these radionuclides by gamma spectroscopy. 
reanatyZlJ~!l 25% of the December 1995 samples for gamma emitters, the radionuclides reported above were not detected. 

rw"'""n.'"" of these nuclides during the initial December 1995 analysis could not be confirmed. 
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Glossary 
ACTION PlAN. An addresses assessment findings and root causes identified in an audit or 

It is to set forth specific actions that the site will undertake to remedy deficiencies . 
• a~. ..... ,"''"' a timetable and funding requirements for implementation of the planned activities. 

material deposited by flowing water such as a river. 

ALlUVIAl fAN. A deposit of alluvium made by a stream where it runs out onto a level plain. 

unit of permeable rock or soil that will yield water in usable quantities to wells. 
are bounded above and below by less permeable layers. Groundwater in a confmed aquifer 

•n·P•<>tc•r than the atmospheric pressure. Unconfined aquifers are bounded below by less 
are not bounded above. The pressure on the groundwater in an unconfined at 

to that of the atmosphere. 

AS LOW AS REASONABLY ACHIEVABLE. Describes an approach to radiation protection to control or manage 
to the work force and the general public and releases of radioactive 

environment as low as social, technical, economic, practical, and public policy considerations 
As used in DOE Order 5400.5, ALARA is not a dose limit but rather a process that has as its objective 

attainment of dose levels as far below the applicable limits of the Order as practicable. 

BACKGROUND RADIATION. Includes both natural and manmade radiation such as cosmic radiation and 
... "'"''""·v" from radioactive elements and from commercial sources and medical procedures. 

A unit of radioactivity equal to one nuclear transformation per second. 

B, AND C lOW-LEVEl. WASTE. Waste classifications from the Nuclear Regulatory Commission's 
Part 61 rule. concentration limits are set for specific isotopes. Class A waste disposal is 

respect to the form of the waste. Class B waste must meet more rigorous 
to ensure stability after disposal. Greater concentration limits are set for the same 

C waste, which also must meet physical stability requirements. Moreover, special measures 
the to protect against inadvertent intrusion. 

GROUNDWATERS. Class GA waters are fresh groundwaters that can be used as a source of potable 
The New York Code of Rules and Regulations, Title 6, Part 703.5, "Water quality standards 

and odor-producing toxic and other deleterious substances," specifies the standards for 
""''·'""'."' substances or groups of substances in Table 1 of subdivision (f). 

~v""'"""''' that may not satisfy applicable environmental or safety and health 
, DOE Orders and memoranda, enforcement actions, agreements with regulatory agencies, or 

CONFIDENCE COEffiCIENT OR fACTOR. The chance or probability, usually expressed as a percentage, that 
includes some defined parameter of a population. The confidence coefficients usually 

with confidence are 90%, 95%, and 99%. 

li!Il-e:nex·!!v subatomic particles from outer space that bombard the earth's atmos
of natural background radiation. 



Glossary 

COUNTING ERROR. The variability caused by the inherent random nature of 
the detection process. 

CURIE A unit of equal to 37 billion (3. 7 x 1010
) nuclear transformations per second. 

LIMIT OR LEVEL. The smallest amount of a substance that can be 
at a confidence level. 

and 

DERIVED CONCENTRATION GUIDE (DCG). Concentrations of radionuclides in air and water a person 
'"""-""'"""'-'""') e.:Kn<Jsea and 8,400 cubic meters of air or ingesting 730 liters of water per year would 

effective dose of 100 mrem per year from either mode of exposure. The cmnrrnttc~a 
is included in the DCGs for radionuclides with long half-lives. (See Appendix 

The process whereby solutes are spread or mixed as are 
sediments. 

of interest. 

EFFECTIVE DOSE. See EFFECTIVE DOSE EQUIVALENT under RADIATION DOSE. 

EFFlUENT. out or an outflow of waste. In this report, eft1uent refers to the or gaseous 
streams released into the environment from the facility. 

EFFlUENT MONITORING. Sampling or measuring specific liquid or gaseous effluent streams for the presence 

ENVIRONMENTAl MONITORING. The collection and analysis of samples or the measurements 
en~llnJUIJllerttal media. Environmental monitoring consists of two major activities: effluent 

ENVIRONMENTAl SURVEILLANCE. The collection and analysis of samples or the direct measurement of 
soil, and biota in order to detennine compliance with applicable standards and 

ERG. One-billionth (l 

EXPOSURE. The 

FALLOUT. 
earth. 

of the energy released by a 100 watt bulb in 1 second. 

of a target (usually living tissue) to radiation. 

Glossary 2 



GRADIENT. 

Glossary 

GAMMA SCAN). An method by which the quantity of several gamma 
may be determined simultaneously. Typical nuclear fuel cycle isotopes 

.u, ... uu"' but are not limited to Co-60, Zr-95, Ru-106, Ag-110m, Sb-125, 
that are often requested include Be-7, K-40, Ra-224, and 

term. A finding is a statement of fact concerning a condition 
and Health program that was investigated during an appraisal. Findings include 

findings, and noteworthy practices. A finding may be a simple 
(i.e., a variance from procedures or criteria). See also 

in value of one variable with respect to another variable, especially vertical or horizontal 

unit of absorbed dose. 

HAlf·Liff. The time in which half the atoms of a radionuclide disintegrate into another nuclear form. The 
halflife vary from a of a second to thousands of years. 

waste material that results from the reprocessing of spent 
waste produced in reprocessing and any solid waste derived from the 

of transuranic waste and fission products in concentrations suft1cient to 
also TRANSURANIC WASTE.) 

CONDUCTIVITY. The ratio of flow velocity to driving force for viscous tlow under saturated 
:orldltimls of a in a porous the ratio describing the rate at which water can move 

"'"~"-r"'"t"'"' date of statutory or regulatory amendments under 
,.,...m,o.nt to have a RCRA permit shall have interim status 

6 New York Code of Rules and Regulations [NYCRR] 

INTERSTITIAl lEAK DETECTION SYSTEM. The space between the inner and outer tank walls in a 
double-walled tank. 

An or group of atoms an electric 

ION EXCHANGE. The reversible ~"""""'"'"·~ of ions contained in solution with other ions that are part of the 
nnl-co."'-I"u.t~ec material. 

Glossary- 3 



neutrons in the nucleus. 
and 

u"""'"h' promulgated by the U.S. EPA 
'""'IY\J""l of hazardous wastes. The wastes must be treated 

of fuel. 

The lowest limit an instrument is A measurement 

waste not as waste, 
and C LOW-LEVEL WASTE.) 

A person who remains in an uncontrolled area who 
are the 

of measurements. 

to one one-thousandth 

and hazardous. Also referred to as RADIOACTIVE 

of 
the uranium and 

from the 
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Glossary 

NOTICE OF VIOLATION. A letter of notice from a regional water en1;meer in response to an instance of 
slgmttcaJrlt n1onc:orrtplianc:e with a permit. Generally, an from a regulatory agency 
of requirements put forth in a pennit. 

OUTfAll. end a or that wastewater or other eftluents into a pond, or river. 

of a set of properties whose values determine the characteristics or behavior of 
ternp<~rature, pressure, demity of air). In relation to environmental monitoring, a monitoring 

coJllStitwmt of interest. Statistically, the term "parameter" is a calculated quantity, such as a 
that a statistical pOJ)U!<ttlon. 

PARTICUI..A TES. particl1=:s and 

PERSON~REM. The sum of the radiation dose members of a group 
or It may be calculated by multiplying the average dose per person by the number of persons 
exrJosed. For 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 released from a source. 

PROGI..ACIAL LAKE. A lake occupy·ing a basin in front of a generally in direct contact with the ice. 

FACTOR. The extent of tissue aarna~~e caused by ditlerent types of radiation of the same energy. 
the the the factor. More the factor by which absorbed doses 

mutltiJ:>lie~d to obtain a the of biological damage produced by ionizing 
RADIATION upon radiation (alpha, gamma, or 

RAD. Ra<itation absorbed dose. hundred ergs of energy absorbed per gram. 

RADIATION. The process of em1ittilng energy in the form of rays 
cilsmtt!gratulg atoms. The rays or emitted may consist of 

of paper or outer dead of skin. 

n~•rt•r·l"'" that are thrown off by 
or gamma radiation. 

radiation can be stoppe:ct. by a sheet 

BETA RADIATION. Electrons emitted from a nucleus t1ssion and nuclear 
be an inch of wood or a thin sheet of alurm:nurn. 

GAMMA RADIATION. A form emltte:d from a nucleus. Gamma 
rays are essentiallly shielding such as concrete, or steel to be 

INTERNAL RADIATION. Radiation from a source within the as a 
mg:es1t1011, or of natural or manmade radionuclides in body tissues. 

Glossary 5 
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Glossary 

RADIATION DOSE: 

ABSORBED DOSE. The amount of energy absorbed per mass in any kind matter from any kind of 
"""L"·"b radiation. Absorbed dose is measured in rads or grays. 

DOSE EQUIVALENT. Also known simply as "dose." A measure of external 
of the absorbed dose, the quality factor, and any other factors. Dose 
compare the biological effects of different kinds of radiation on a common scale. 

is the rem or sievert. 

is used to 
The unit of dose 

COLLECTIVE DOSE EQUIVALENT. The sum of the dose for all the •n11'"".""' 

r1P1"1nP•t1 population. The per capita dose equivalent is the 
the population. The unit of collective dose equivalent is person-rem or 

EfFECTIVE DOSE EQUIVAlENT (EDE). An expression of the health risk to an 
individual. Since some organs are more sensitive than others, each organ is a factor. 
This weighting factor is multiplied by the organ dose for each organ and the numbers are 
added together to obtain the effective dose equivalent. The dose the 
COMMITTED EFFECTIVE DOSE EQUIVALENT (from of 
dose equivalent (from penetrating radiation from external 
sieverts. 

COLLECTIVE EFFECTIVE DOSE EQUIVAlENT. The sum of the effective dose 
a defined population. Units of measurement are person-rems or 

etiective dose equivalent is obtained by dividing the collective dose 
Units of measurement are rems or sieverts. 

COMMITTED DOSE EQUIVAlENT. A measure of internal 
to a tissue or organ over a f1fty-year period after a known intake of a 
not include contributions from sources of external penetrating 
measured in rems or sieverts. 

COMMITTED EFFECTIVE DOSE EQUIVAlENT. The sum of the committed dose 
tissues in the body, each multiplied by the appropriate weighting factor. 

is measured in rems or sieverts. 

RADIOACTIVITY. A property possessed by some elements such as uranium 
rays are spontaneously emitted. 

RADIOISOTOPE. A radioactive isotope of a specified element. 
is a of hydrogen. (See ISOTOPE.) 

RADIONUCliDE. A radioactive nuclide. Radionuclides are variations 
same number of protons and electrons but different numbers 
There are several hundred known nuclides, both manmade and 
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REM. 
effect 

SELF~ASSESSMENT. are 
in the environmental '""'"""'"'" 

SESSMENT. Under the WVDP environmental 
, information obtained from an 

if an vAIJHvU 

of minor 

COMMENDABLE PRACTICE. A noted course 

DEFICIENCY. A condition that does not meet or cannot be documented to meet 

SIEVERT. A unit of dose from the International 

SOliD WASTE MANAGEMENT UNIT. 

SPENT FUEL. Nuclear fuel that has been used in a nuclear reactor; this 
fission , and 

STANDARD DEVIATION. An of a set of results around 

SURFACE WATER. Water that is'"'''"'"'"' 
at the surface of the Earth. 

SURVEillANCE. The act or a process or 



Glossary 

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. 

TRANSURANIC WASTE. Transuranic means elements which have an atomic number greater than 92, ............... ,.;, 
neptunium, plutonium, americium, and curium. 

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 
DOWN GRADIENT. 

WATERSHED. The area contained within a drainage divide above a specified point on a stream. 

WATER TABLE. The upper surface ina body of groundwater. The surface in an unconfined aquifer or cointlmrtg 
bed at which the pore water pressure is equal to atmospheric pressure. 

X-RAY. Penetrating electromagnetic radiations having wave lengths shorter than those of 
are usually produced by bombarding a metallic target with fast electrons in a high vacuum. In nuclear reactions 
it is customary to refer to photons originating in the nucleus as gamma rays and those in the 
extranuclear part ofthe atom as x-rays. These rays are sometimes called roentgen rays after their 
W.C. Roentgen. 
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Acronyms 

AlARA As Low As Reasonably Achievable 

ANOVA. of Variance 

BfiR. Committee on Biological Effects of Ionizing Radiation 

Oxygen Demand (5-day) 

CAA. Clean Air Act 

CDDl. Construction and Demolition Debris Landfill 

CfDf. '0V""·'"""·"u Effective Dose Equivalent 

Council on Environmental Quality 

CfRClA. Comprehensive Environmental Response, Compensation, and Liability Act 

CFR. Code of Federal Regulations 

CO. Certificate-to-Operate 

CSRF. Contact Size-reduction Facility 

CSS. Cement Solidification System 

CWA. Clean Water Act 

ex. Categorical Exclusion 

CY. Calendar Year 

DCG. Derived Concentration Guide 

Df. Dose Equivalent 

DMR. Discharge Monitoring Report 

DOE. (U.S.) Department of Energy 

DOf·fM. (U.S.) Department of Energy, Office of Environmental Restoration and Waste Management 

Department of Energy, Headquarters Office 

DOf-OH. Department of Energy, Ohio Field Office 



of West 

Substance 

Inc. 

Act 



IRTS. '""'''"'''"'"" Radwaste Treatment 

lAS. Linear 

lDR. Land 

llMS. 

Sulfonate 

Restriction 

HD. Lower of Detection 

HW. Low-level Waste 

H WTf. Waste Treatment 

lPS. 

lWTS. 

Pretreatment 

Waste Treatment ''"''U»cn 

MDC. Minimum Detectable Concentration 

MDI. Method Detection Limit 

MSDS. 

MTAR. Trend 

Data 

Acronyms 

NCRP. National Council on and Measurements 

NDA. Nuclear Disposal Area 

NEPA. National Act 

NfRl CRD. Characterization Research Division (formerly 

NfSHAP. National Emissions for Hazardous Air Pollutants 

NfS. Nuclear Fuel Inc. 

NIST. Nationallnstitute of Standards and Technology 

NOI. Notice of Intent 

NPOC. 

NPDES. National Pollutant 

NRC. S.) Nuclear 

Carbon 

Elimination System 

Commission 

NYCRR. New York Code of Rules and 



Acronyms 

NYSDfC. New York State of 

NYSDOH. New York State Department of Health 

NYSfRDA. New York State Research and 

NYSGS. New York State Geological Survey 

ODIS. On-site Discharge Report 

ORR. Operational Readiness Review 

OSHA. Occupational Safety and Act 

OSR. Operational Safety Requirement 

OVf. Outdoor Ventilated Enclosure 

PC. Permit-to-Construct 

PCB. Polychlorinated Biphenyl 

PCDD. Polychlorinated dibenzo-p-dioxin 

PCDF. Polychlorinated dibenzofurans 

PQL. Practical Quantitation Limit 

PVU. Portable Ventilation Unit 

QA. Quality Assurance 

QAP. Quality Assessment Program 

QC. Quality Control 

QfMDR. Quarterly Environmental Monitoring Data Report 

RCRA. Resource Conservation and Recovery Act 

RfSl.. Radiological and Environmental Science Laboratory 

RFI. RCRA Facility Investigation 

RMW. Radioactive Mixed Waste 

RTS. Radwaste Treatment System 

SAR. Safety Analysis Report 
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Acronyms 

SARA. Superfund Amendments and Reauthorization Act 

SD. Standard Deviation 

SDA. (New York) State-licensed Disposal Area 

SDWA. Safe Drinking Water Act 

SER. (a1mual) Site Environmental Report 

Sl. International System of Units (Systeme Internationale) 

SPDES. State Pollutant Discharge Elimination System 

STS. Supernatant Treatment System 

SWMU. Solid Waste Management Unit 

SSWMU. Super Solid Waste Management Unit 

TCL. Compound List 

TIC. Tentatively Identified Compound 

TlD. Thermoluminescent Dosimetry 

TOC. Total Organic Carbon 

TOX. Total Organic Halogens 

TPQ. Threshold Planning Quantity 

TRI. Toxic Release Inventory 

TSCA. Toxic Substances and Control Act 

TSDf. Treatment, Storage, and Disposal Facility 

USGS. U.S. Geological Survey 

VOC. Volatile Organic Compound 

WESR. WVDP Eft1uent Summary Report 

WNYNSC. Western New York Nuclear Service Center 

WVDP. West Valley Demon.<;tration Project 

WVNS. West Valley Nuclear Services Company, Inc. 
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Dose 

Mass 

Ci 
mCi 

nCi 

Sv 
mSv 

m 
km 
em 
mm 
f-Lm 

g 

mg 
~lg 

ng 
t 

centi 
milli 

nano 

Units of Measure 

curie 
millicurie (IE-03 
microcurie (lE-06 Ci) 
nanocurie (lE-09 Ci) 

(lE-12 Ci) 
becquerel (27 pCi) 

sievert (100 rems) 
millisievert (1 E-03 Sv) 
gray (100 rads) 

meter 

Volume 

Area 

Symbol 

cm3 

L 
mL 
m3 

gal 
ft3 

ppm 
ppb 

ha 

flCi/mL 
kilometer (1 E+03 m) 
centimeter (lE-02 m) 
millimeter (lE-03 m) 
micrometer (lE-06 m) 

Concentration mL/L 

gram 
(1E+03 g) 
(lE-03 g) 

(lE-06 g) Flow Rate 

flCi/g 
mg/L 
flg/mL 

Symbol 

MGD 
CFM 

nanogram (lE-09 g) LPM 
metric ton (1E+06 g) 

Unit Prefixes 
111 oo 1 x w-2 o. 01 
1/1,000 = 1 X J0-3 = 0.001 
111 ,ooo,ooo = 1 x w-6 o.ooooo1 
111 ,ooo,ooo,ooo = 1 x w-9 = o.oooooooo1 

cubic centimeter 
liter 
milliliter 
cubic meter 

cubic feet 
part'> per minion 
parts per billion 

hectare (10,000 

microcuries per milliliter 
milliliter per liter 
microcuries per gram 

""''"5'"''·'0 per liter 
rnu'roo-r<>m per milliliter 

million per 
cubic feet per minute 
liters per minute 

1/1,000,000,000,000 1 X 10-12 0.000000000001 



Scientific otation 
Scientific notation is used to express very large or very small numbers. A very 
a negative exponent: 1.3 x 10-6

. To convert this number to decimal form, the ""''-'H"''" 
number of places equal to the exponent. Thus, 1.3 x 10-6 becomes 0.0000013. 

A very large number is expressed with a positive exponent: 1.3 x 106
_ To convert 

the decimal point is moved right by the number of places equal to the exponent. 
1,300,000. 

The power of 10 is also expressed as E. For example, 1.3 x 10-6 can also be as 1 
low show the values of exponent<;. 

1E = 0 
lE+OO = 1 
lE-01 0.1 
lE-02 = 0.01 
1 = 
lE-04 = 0.0001 
lE-05 0.00001 
lE-06 = O.QQQOQl One M i IJi onth 
lE-07 = 0.0000001 
lE-08 = 0.00000001 

Conversion Chart 
Both traditional radiological units (curie, roentgen, rad, rem) and the Systeme Internationale 
querel, gray, sievert) are used in this report. Nonradiological measurements are in 
the English equivalent often in parentheses. 

1 centimeter (em) 
1 meter (m) 

1 kilometer (km) 
1 milliliter (mL) 

1 liter (L) 

1 gram (g) 

1 kilogram (kg) 
1 curie (Ci) 

1 becquerel (Bq) 

1 roentgen (R) 
1 rad 

1 rem 
1 millirem (mrem) 

= 

= 
= 

= 

= 

= 
= 

= 
= 

0.3937 
39.37 inches (in) = 3.28 

(mi) 
ounce (oz) 

cubic 
1 cubic centimeter (cm3

) 

1.057 quart (qt) 
cubic 

ounce (oz) 
0. 0022 pound (lb) 
2.2 pounds (lb) 
3.7 x 1010 disintegrations per second (d/s) 
1 disintegration per second (d/s) 
27 picocuries 
2.58 X 10-4 coulombs per kilogram of (C/kg) 
0.01 gray (Gy) 
0.01 sievert (Sv) 
0.001 rem 
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