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TABLE 26

' SUMMARY OF SURFACE CONTAMINATION MEASUREMENTS
MULTIPLE FAILURE BUILDING
NUCLEAR LAKE SITE

|
Total Contamingtion Removable Contamisation
' (dpm/100 cm®) (dpm/100 em)
Location? Alpha Beta-Gamma Alpha Beta
' A {25 430 <3 <6
B <25 <410 a3 <6
C <25 410 <3 <6
! D 27 <410 <3 <6
£ 36 430 <3 <6
F {25 6200 <3 7
G 45 <410 <3 <6
H {25 <410 <3 <6
1 25 110000 <3 63
J 25 71000 {3 18

-

8Refer to Figure 27,




TABLE 27

CESIUM 137 CONCENTRATIONS IN MISCELLANEOUS SOIL SAMPLES
MULTIPLE FAILURE BUILDING
NUCLEAR LAKE SITE

Location Cesium 137 Concentrations (pCi/g)

o

18
28
3a
48
LX:

1+

OO OO
. e

RO v

dRefer to Figure 28,

Dincertainties represent the 959" confidence levels, based only on counting
statistics; additional laboratory uncertainties of ¢ 6 to 10% have not been
proparated into these data.




Other Buildings

Survev Findings

Lodge

Table 28 rresents the results of surface contamination measurements in the
Lodge building. Total alpha beta~gamma levels ranged from <25 to 99 dpm/100 cm2
and from <410 to 470 dpm/100 cmz, respectively. Removable alphea was
<3 dpm/100 con?. and removable beta was <6 to 7 dpm/100 co?. Walkover scans did
not identify any elevated surface radiation levels inside the building or in the

surrounding outside area.
Emergency Generator Building

Scans did not identifv anv elevated radiation levels in this building or the
area surroundirng it. Results of measurements, summarized in Table 29, indicate
ranges of total alpha and beta-gamma contamination of <IZ5 to 36 dpn’'l100 cm2 and
<410 to 720 dpm’lO0 cmz, respectively. Removable contamination levels were

<3 alpha dpz'10J ¢ and <6 beta dpm’'100 cm®,
Sodium Tent

The SozZium Tent no longer exists as a building; however, the foundation and
large slats of concrete and steel remain near the former location. GCamma and
beta-gamma and beta=-gamma scans of the foundation and slabs did not identify any

areas cf elevated direct surface radiation,
Summary
A1 R S
Surface contamination measurements and scans did not identify any elevated

areas associated with the Lodge, Emergency Generator Building, or the

foundations of the Sodiurc Tent.

r
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TABLE 28

SUMMARY OF SURFACE CONTAMINATION MEASUREMENTS
LODGE BUILDING
NUCLEAR LAKE SITE

Total Contamingtion Removable Contamization

' (dpm/100 cm“) (dpm/100 cm®)
Location? Alpha Beta-Gamma Alpha Beta

! A 99 <410 <3 7
B 45 470 <3 <6

C <25 <410 <3 <6

D <25 <410 &) <6

E 27 <410 a3 <6

F ) C41n <3 <6

G 5 {410 <3 <6

* H <25 <410 A3 <6
1 5 <410 <3 . <6

8Refer to Figure 29,




TABLE 29

SIMMARY OF SURFACE CONTAMINATION MEASUREMENTS
EMERGENCY GENERATOR BUILDING
NUCLEAR LAKE SITE

Total Contamingtion Removable Contamization
{(dpm/100 cm®) (dpm/100 cm*)
Location? Alpha Beta-Gauama Alpha Beta

A <25 730 <3 <6
3 <25 <410 {3 <6
C 36 <410 <3 <6
D <25 <410 <3 <6

apefer to Figure 30,



DISCOSSION

Appendix D presents guidelines used by two federal agencies, the Nuclear
Regulatory Commission (NRC) and the Department of Energy (DOE), in determining
whether sites mav be released from radiological controls for unrestricted use by
the general public. For residual contamination of building und equipment
surfaces the two agencies follow identical guidelines; the NRC has established
lower concentrations for some radionuclides in soil than has the DOE. Both
agencies have adopted the same guidance levels for radium and thorium in soil,
based on Environmental Protection Agency (EPA) standards. For these reasons,
residual contamination levels at the Nuclear Lake site will be compared to NRC

guidelines which are shown below,

Surface Conzanination Cuidelines

Alpha (based on plutonium)

r

120 dpm per 100 cm“, averaged over ! ?

2

300 dpo per 100 cm®, maximuz over 100 cr?

-

2. dpnoper 107 ¢z, removable
Beta-gamra (based on Cs=127 and uranium)

5,000 dpz per 100 cm“, averaged over | m*
15,020 dpr per 100 cm2, maximuw over 100 cr?

1,000 dpn per 100 cmz, removable

Scil Contarinatior Guidelines

Average Concentration

Radionuclide Above Background (pCi/g)
Cs-137 15
Pu=-220Q 25
Arm=241 30
U-238 (process uranium = 17

natural isotoric abundances)

o
(W9



A summary of the areas surveyed and their current radiological status is

shown in Table 10,

The results of magnetometry and ground penetrating radar survey identified
between 50 and %0 metallic anomalies on the bottom of Nuclear Lake. Visual
inspection and probing of 'target" sites were unsuccessful in confirming
"targets," and in-situ gamma measurements did not identify the presence of
significant gamms contamination. Sediment samples from "target" locations from
other areas 1in the lake contained Cs-137, Pu~-239/240, and U-238 concentrations
above baseline soil levels. These cconcentrations were, however, within the
above guidance levels established by the NRC. The elevated radionuclide levels
in lake sediments may be attributable to the affinity of microorganisms to
concentrate metal ions, released into lake during facility operation.
Microorganisms will remove and retain metal ions, such as Cs~-137, from their
environment. Over long periods of time, these ions will become concentrated in
sediment. Although inspection and measurements did not identifv the "targets"
as contaliners of radiocactive waste, further inspections are considered warranted

to confirm thke nature of anoralies.

Yany of the dui{ldings had no elevated areac and typically had surface and
soil contamination levels of less than 10% of the applicable guidelines.
Survevs of buildinc drains, which have a high potential to retain contamination,

did not identifv anv residual contacination levels exceeding guideline values.

The elevated measurement associated with the Shield Mock~Up Building was a

single soil sample collected at the end of a downspout.

Sacples from septic svstems at the Plutonium Facility and Remote Assembly
Building, tvpicallv contained radionuclide concentrations less than 10% of the
soil guidance levels., The sludge sample from the Plutonium Facility septic tank
had the highest level of plutonium (5.95 pCi/g), but was still well within the

25 pCi'g guideline.

Several individual alpha measurements in the Plutonium Facilitv vault were
at or ahove 170 ¢rm per 170 ¢, however, none exceed the 307 dpm per 100 en?

"
rmavimun., The averares of © measurements in s2ach ! m° block surveved were less

than the 100 dpmoper 120 cm® and, therefore, satisfy the guideline for plutonium

surface ccntarivgtinn.




TABLE 30

CURRENT RADIOLOGICAL STATUS OF
AREAS COMPRISING THE NUCLEAR LAKE SITE
PAWLING, NEU YORK

Area or
Building

Comments

Nuclear Llake

Lodge

Emergency
Generatcr Building

Sodiunm Tent
Engineering Building

Remote Assenhiv
Building

Shield Mock=Up
Building

Multiple Failure

Critical Facility

Plutonium Facility

Waste Disposal Faciltr

Elevated Contamination
Radionuclides Levels Exceeding Typical

Present Guideline levels

Yes No

No

No

D

Ne

Yes No

Ves Yes

Y No

Yes Yes

No o

Elevated radionuclide
concentrations in
sediment samples

Elevated Cs-137
concentration in a
soil sample

Small floor area with
fixed beta-gamma
contamination

5 rooms have floors
with fixed beta-gamma
and alpha
contamination

Isolated areas of
Pu=239 and Cs-137
soi]l contamination
outside Pu and Waste
disposal facilities




Samples of paint from building surfaces contained plutonium levels below

100 dpm per 100 en’ and this satisfies the guidelines.

Survevs of other indoor building surfaces identified one small floor area
in the Multiple Failure Building and 5 rooms in the Plutonium Facility with
floor contamination above guideline levels, This contamination was almost
entirely fixed in the surface with removable levels within the 20 dpm per
100 en? for this category of contaminant; potential for migration and spread is,
therefore, small under current conditions of building use. It should be noted
that the 1974 ATCOR report identified residual contamination levels exceeding
current guidelines (1974 plutonium guidelines were higher than current values)

in the same areas of the Plutonium Facility.

Other surfaces in the Plutonium Facility and Multiple Failure Building were
within guideline levels, as were all other buildings surveyed. No items of
equipment or debris within the buildings were identified as having residual
contamination exceeding guidelines, Several of the buildings contained small
quantities of chemical reagents such as concentrated sulfuric acid. Labels on

manv of the reagent centainers are missing or are not legible.

There are a few isolated areas of Pu-239 and Cs-137 soil contamination
around the Flutonium Facility and the Waste Disposal Building, which exceed the
YRC guideline levels., Some of the Cs-137 contamination is below the surface and
is needed to define the extent of this contamination. _ Sanpling and direct
measurements arcund other buildings did not identifv surface areas or equipment

and debris with residual contamination.

Water samples fror drainage streams and wells contained radionuclide
concentrations comparable to baseline water and well below EPA drinking water
standards of 15 pCi/l gross alpha and 50 pCi/l gross beta. One sample from a
concrete sumyr in the Critical Facility contained 99 pCi’/l of gross beta
activity; however, this elevated level is believed to be the result of natural
activitv which has leached from the concrete, Concrete is composed of materials
which contain naturally occurring K=40, uranium, and thoriue; when submersed in
water for extended periods of time, small amounts of these radionuclices will

become dissclivec in the water.




SUMMARY AND RECOMMENDATIONS

At the request of the United States Department of the Interior, the
Radiological Site Assessment Program of ORAU conducted a survey at the Nuclear
Lake Site located near Pawling, New York, Radiological information included
direct racdiation levels inside and outside of buildings, contamination levels on
building surfaces, and concentrations of radionuclides in soil, sediment, and
water, Magnetometry and ground penetrating radar were also conducted to

identify the presence of metallic objects on the lake bottom.

The survev identified multiple (over 50) objects on the lake bottom.
Although these 'targets' could not be confirmed and direct measurements and
sanpling at their locations did not indicate significantly elevated radiation
levels cr radionuclide concentrations, further investigation of these targets {s
considered warranted. To reduce the potential for contamination of personnel
and the lake during such activities ~ it is suggested that the lake level should

be lowered to expose any "targets’ being investigated.

Sarpling and measurements in drains and septic svstems at the Plutonium
Facilitv and Pemote Assenmblv Building indicates that these systems do not

contain contamiration levels exceeding tvpical federal guidelines.,

Cesiuz 1237 and plutonium 239/240 surface contamination levels in five rooms
of the Plutonium Facilitvy exceed current guidelines for unrestricted use.
Further radiological surveve would be necessary to define the extent of this
contamination and cdevelop appropriate remedial action plans. One small area of
Cs=137 contamination was also detected on the floor of the Multiple Failure
Building. Contamination levels in all other buildings satisfy guidelines for

unrestricted use,

Severa: small areas of Cs-137 and Pu=-239/240 soil contamination were also
identified outside the Plutonjium Facility and Waste Disposal Building. Some of
the Cs-137 contamination was subsurface and further sampling would be required

to define the exter: of this contamination.



At the present time, the areas of concern identified in this report are not
open to the public and access is restricted by security fences, locked doors,
and caretaker service provided by the National Park Service. In the event that
these physical barriers are breached, the risk of harm very slight because the
radiocactive material 1is fixed in the building structures and therefore has a
very low potential for wmigration. Fixed material is not an inhalation or
ingestion hazard. With several exceptions exposure rates throughout the
facility were in the range of background; no externsl hazsrd is associated with
those areas of elevated gamma radiation, based on the limited extent of the

radiation, relatively low levels, and low potential occupancy time.

Although radiological conditions at the Nuclear Lske site, as determined
froc this studv, do not, in ORAl's opinion, constitute a hazard to personnel and
the environment, there are unknown objects in the lake and the suggestion of
possible subsurface contamination at several locations. Further activities to

characterize and subsequently remove or resolve these issues are recommended.




PEFERENCES

Firal Survev FResults &fter Deccnte~iration, Gulf United Nuclear Fuels

)
Corpeoratior Piutoriur Facilitv, Pawline, New York, ATCOUR, lInc., Peekskill,
hew Yorwe, Januarvy |

UNC Facilitv Survev and Radiological Analvsis, Nuclear Energy Services,

Inc., Darbury, Connecticut, July 19k,

Letter from C. W, Gillert, Acting Chairperson, Nuclear Laxke Management
Committee to D.A. Richie, United States Departmen: of Interior, Julv 19E%,

A




SURUVIY pPLAN FCR

NUCLEAF LAFE S

Vet e T




PROPOSED SURVEY PLAN
FOR PORTIONS OF THE
NUCLEAR LAXE SITE
PAWLING, NEW YORK

1. Introduction

Beginning in 19538, nuclear fuels processing and research were conducted
at an area near Pawling, New York, known as Nuclear Lake. Initial
operations were performed by Nuclear Development Corporation;
subsequently the site was also owned and operated by United Nuclear
Corporation and Gulf-United Nuclear Corporation. Oxide fuels,
fabricated and tested at the site, were primarily uranium of various
=235 enrichments; however, thorium and plutonium were also used.
Testing facilities included several small experimental reactors, and
irradiated fue! elements and other reactor materials contained a wide
variety of fission and activation products. In 1972, activities 8t the
site were discontinued. The site was decontaminated and surveyed, and
a repor:, indicating that the facilities satisfied the criteria for
decomzissioning, was prepasred by ATCOR. The Nuclear Regulatory
Commission license for the site was terminated in 1975. In 1979 the
property was acquired by the National Patrk Service for the purpose of

relocation of the Appalachian Nationa! Scenic Trail.

Additiona. survevs of portions of the property were conducted by
Nuc.ear Energy Services, under contract with the National Park
Service. Resulzs of that survev, presented in a Julvy 198+ report,
identifie: a smal. area of residua. contamination in the former Waste
Disposal Buiiding. No other evidence of contamination in excess of the
1{zits for unrestricted use was noted, slthough a8 storage vault in the

Plutoniur Facility was locked and could not be accessed for survey.

Preparei by the Manpower Education, Research, and Training Division of Oak
Ridge Associated Universities, Osk Ridge, Tennessee, wunder Interagency
Agreement D7E  No,  40-859-B€, NPS  No. 0631-0001-100, between the ULU.S.
Deparimert cof Interjior's Natiocal Parx Service and the U.S. Department of
Energy.,



11.

111,

In addition to the storage vault, studies and reviews by the Nuclear
Lake Management Committee have raised concerns regarding residua.
contamination in bullding drains, septic tank and drain field systems,
sediments in Nuclear Lake, and building {oterior paint. The
possibility that containers of radioactive or other hazardous wastes
were discarded {ato Nuclear LlLake has also been 1indicated by the
Management Committee. At the request of the National Park Service, the
Radiological Site Assessment Program of Oak Rfdge Associated
Universities will conduct investigations and radiological surveys at
Nuclear Lake site, concentrating on resclution of these areas of

concern,

C{te Descrivticr

The Nuclear Lawe site occuples approximately 460 hectares, between the
towns of Pawling and Beeman, in eastern New York. There are nine
butldinge orn the site; four of these - the Plutoniur Facility, Waste
Disposal Building, Critical Facility, and Shield Mock-up Building ~
have a historv of wuse for processing or storage of radioactive
materials. The area around the buildings includes access roads, paths,
utilities and service ateas, and parking lots. There is a 20 hectare
man-wade lave, know: as Nuclear Lake, and other small streams and
wetlani areas. Tre remainder of the site consists of small, steep

Rilis an? va..evs;, mwos:t of the area is thicklv wooded and access is
1

Purpose

The purpose of the ORAU survey is to determine the extent and levels of
radiocactive material contaminsti{on, if anv, that may remain on the land
and facilities ac the Nuclear lake property. Pindings will be compared
wity guidelines and criteria currently being used by the Department of
Energy (D0E), Nuclear Regulatory Commission (NRC), and Environmental
Proteztisr Agency (EPA) for sites beiny releasel for unrestricted use

by the germera. putliil,



Iv.

v.

Responsibilit

Work described in this survey plan will be performed under the
gupervision of Mr. J.D. Berger, CHP, Program Manager or the
Radiological Site Assessment Program of the Manpower Education,
Kesearch, and Training Division of Osk Ridge Associsted Universities.

Procedures

A. Document Review

ORAU will review documentation in the NRC licensing files and any
additonal documents or informstion that may be available from the
former licensee and agencies such as the Nuclear Lake management

Comzittee, for guidance concerning site design and operating

history.

B. Gridcing

1. Reference grids will be established in areas of the two septic

tarks and drain filelds for the Plutonium Facility, Grid

intervals will be 5 m.

. A reference gri¢c wil be established on Nuclear Lake. Grid
irtervals wisl Se !02 m; the grid will be subdivided into 10 @
{rcervale over a8 57 ® x 50 m area in the area of the Plutonium

Facility outfail pipe.

3. At other locations, where direct measurements indicate residual
contaxzination, grids will be established to enable referencing
of sazples and measurements. Grid sizes will be detercined in

the field, based on findings as the survey progresses.

4. Other sacples and measurements will be referenced to existing

huiiding or site landmarks.



C. Msgnetometer Surveys

1. Ground-penetrating radar surveys will be performed to identtify
the locations of septic tank and drain fields servicing the
Plutonium Facility, Similar surveys will be performed for the
septic tanks and draino fisld servicing other buildings, if
preliminary monitoring of drain piping and traps indicates a

potential for contamination of these systems.

2. Metal detection scans will be performed throughout Nuclear Lake
to identify the presence of containers on the lake bottom.
Scan intervals will be about 20 m.

C. Direc: Measurements

l. Ga=zma scans will be performed inside buildings and out to 10 ®
around the outside of buildings. Scans of drain openings,
outfalis, retention tanks, drainage streams and ditches, rosads,
rarking areas, equipment, containers, and debris will also be
performed. All areas of elevated direct radiation will be

noted for further investigations.

s.-ta a~? beta contamination levels (Zotal and smearable) will
YW operfzrzes on draipc openings, equipment, containers, and

i
Jetris.

E. Saz;linar
i+ Ccre sazrles will be obtained from the septic tank and drain
fieil areas, using split spoon samplers with a hollow-stenm
auger drilling rig. Coring will be performed to the depth of
natural soil. Although the numbers and locations of coring
v'll be determined by findings as the survev progresses, a

ainimus of €-8 locations is anticipated for each site.



2.

3.

4.

5.

Sediment samples will be obtained at sach of the grid intervals
established on Nuclear Lake. Sampling will be performed by
driving piping into the sediment to obtain cores representing
depths of at least 30 cum.

Sediment core samples will be obtained from the drainage strean
below the dam and from other surface drainage pathways. Water
samples will be obtained from each of these locations.

Samples of paint will be obtsined from interior surfaces of
buildings used for radioactive materials work. Frow 6-8
samples will be taken in each of these buildings.

Residues will be collected from liquid collection pits, tanks,
and drain svstems in buildings with & history of radioactive
material use. Water samples will also be obtained from these
locations, if avallable.

Camples of so0il, sediment, construction material, debris, etc.
will be collected a3t locations, didentified by direct

measurements as having elevated radiation levels.

¥F. Other Activizies

Lt
-

The Plutoniurm Facility vault will be accessed. Tne vault floor
and lower wal. areas will be gridded in | m intervals. Alphs,
beza and gamra scans will be performed and all surfaces will be

surveved for total and smearable contamination.

Visual inspections of areas in Nuclear Lske, identified by the

" petal detecting scans, will be performed by divers. Samples of

container contents and sediments in the container vicinity will
be obtained,

Residual contacinatien in the Waste Disposal Building will be

remavel.



G.

H.

Background and Baseline Determinstions

Samples of soil and sediment, and water wiil be obtained at 6-8
locations around the Nuclear Lake site for the purpose of
establishing baseline radionuclide concentrations. Direct
measurements of exposure rates will be performed at each of the
sanpling locations.

Sample Analysis

Sazples will be returned to ORAU laboratories in Oak Ridge,
Tennessee for analysis. Sediment, soil, paint, and residue samples
vill be analvzed by gamma spectrometry. Analysis for plutonium
2395245 will also be performed on these samples. Additional
anaivses will be conducted, if appropriate, based on these initial

anaivtical findings.

Smears ani water samples will be analyzed for gross alpha and gross
beta contacination. Water samples exceeding 15 pCi/l gross alpha
or 5% pCi’l gross beta will be snalyzed for specific radionuclide

concentrations.

Tesity Assurance and Control

lLab-ratory an? field survev procedures are consistent with DOE,
NkZ, an: EPA  procedures for low-levels of radionuclides in
enviroumental wedia. Frocedures are documented in manuals
developed specifically for the Oak Ridge Associatec Universities’
Radiological Site Assessment Prograc.

witr. the exception of the measurements conductel with portable
gazma scintillation survey meters, instruments are calibrated with
\Bi~-traceable standards. The calidbration procedures for the
porratle gamma inostruments are performed by comparison with an NBS

ca.ivrated ilonization chacher.



vi.

Quality control procedures on all d4nstruments include deilv
background and check-source msessurements to confirms equipsen.
operation within acceptable statistical fluctustions. The ORAU
laboratory participates in the EPA and EML Quality Assurance

Programs.

Tentative Schedule

Onsite work will commence within &4~6 weeks after the survey plan {s
reviewed and comments resolved. The sesurvey is expected to require
about 3 weeks of onsite work. Analysis of samples and tadulation of
data will be completed asbout & weeks after site work, and a draft
report will be submitted for comment spproximately 10 weeks after
completion of site activities. Comments on the draft report will be
{ncorporated into a final report and copies provided about 3 weeks

after receipt of the comments.
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APPENDIXY B

Me‘cr Sampling and Analvtical Equipment

The display or descriy. on of a specific product

8s an endcrsement of that product or i{ts manufacturer

ezplover,
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J
B. wabcratory Analvses
Automatic low-bockground Alpha~Beta Counter
Mudel LEBED10=2087
[Ternelec, Inc,, Lan Pidge, TN
Marial Low-Background Alpra-Beta Counter
Mede! L:o1000 Series
{Tenre.ec, lnc,, Cek Ridge)
Ge{li’ Detector
Mode. LGCC220€D, 23% efficiency
(Frircetsr Camma-Tech, Princeton, NJ)
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APPENTIN C

MILSURIMENT AND ANALYTICAL PROCEDURES



APPENDIX C

Measurement and Analytical Procedures

Surface Scans

Surface scans were performed by passing the probes slowly over the
surface. The distance between the probe and the surface was maintained at a
mininuz - nominally about | cm. Identification of elevated levels was based
on increases in the audible signal from the recording or 1indicating

instrument. Alpha and beta-gamma scans of large surface areas on the floor of

the facilitv were accomplished by use of a gas proportional floor monitor,

cencitive area, The instrument is slowly moved in 2 svstematic

cessible area, Conhinaticns ¢f detectors and

crobe with FEM=t ratemeter.

"FASCAL" scaler 'ratemeter.

M=t ratemeter or

intreases  in auditle signals which to
o100 ez~ for alrha and nd 3 Prhr
rate can be cetected. Areas exceeding the

rate range were marked for further measurements

aticr Measurements

raciation levels were performed using
scaler'rateneters with Model AC=3-7 3zlpha
f tosel beta-gazzme radiation

sortable scaler rtetezetervs




HP=260 thin-window "pancake™" G- probes. Count rates (cpw) were converted to

disinteerazinn rates (dpm/100 cmz) by dividing the net rate bv the 4 =
efficiency and correcting for the active area of the detector. Although other
factors (i.e. backscatter) can affect the calibration, they are conside:ed
insignificant for the measurements performed. Effective window aress were
59 ez’ for the ZnS detectors and 15 cm2 for the G-M detectors. Background
count rates for ZnS alpha probes averaged approximately 1 cpm; the average
backgrounc count rate was approximately 40 cpm for the G-M detectors. The
measurement sensitivities for total alpha and beta~gamma contamination

measurements are 25 dpm/100 ot and 400 dpw/100 cn? respectivelyv.

Removable Alphez ané Beta-Gamma Contamination Measurements

Scear measurerernts were performed on numbered filter paper disks, 47 mm
in diameter. Spears were sealed in labeled envelopes with the location and
other rertirent inforpation recorded. A ZnS alpha scintillation counting
srstem was used to initially evaluate individual smears at the site; smears
were then returnel to Oarx Ridge and recounted using a low=background
aipha-bteta proportional svstexn. The measurement sensitivities for removable
alpha and beta-gazzma contamination measurements are 3 dpm il cn;and € dpm/100
et respectively, The mpeasuremen: sensitivities for removable alpha and
beta-ga==s contz=inaticn weasurements are 3 dpm/100 cm;and & dpz’100 cm;

respective.v,

‘easuTeTenTs o7 famTz  eNposure rates were perforzed using rrimarily
todel FRM-c nportable ratemeters with Victoreer Mocel 4By=55 ganna
scintillation cdetectors containing 3.2 co x 3.5 cr Nallll) scintillation
cryvstais. Cloun: rates were converted to exposure rates (uR/h) using factors
ceter=ined b comparing the response of the scintillation detector with that
cf & FReuter Stakes Mocel PRS-1]1 pressurized Zonization charer a® locations
ear Lzke., At several locations, the exposure rates at | m adove

the surfaze were reasured using the Reuter Stoves pressurized ionization




Soil and Sedimer*t Samrle Analvsis

Gampza Spectrometry

Soil and sediment sacples were dried, mixed, and a portion placed in a
U.5 1 Marinelli beaker. The quantity placed in each beaker was chosen to
reproduce the calibrated counting geometry and ranged from 600 to 800 g of
soil, Net soil weights were determined end the samples counted using
intrinsic germaniur and Ge(Li) detectors coupled to & Nuclear Data Model
ND-680 pulse height analyzer system. Background snd Compton stripping, peak,
search, peaw {iderntification, and concentration calculations were performed
using the cormputer capa®ilities inherent in the analvzer svstem. Energy peaks

usel far deter=i-aticn ¢f racdionuciides of concern were:

LR S -
U-liE = 0,04l Mel from TheI34 (secular equilibriuve assumed)
el - LULD MeV frezm Ac-Ilr (secular equilibriur assuzes)
Ce=i27 = L, br) Mg

um cdeteztatle concentrations will vary with sacoie cuartity, densitvy and
values for U=l3¥ were U,7 to 1.7 pCi g and for Cs-137
were (.00 vo 0,77 »7I'g, Spectra were also reviewed for the precence of other

izrmotiicZes  at concentrations  above those normallv  encountered  in

Alicusts of soil were acidified and evaporated to drvness, The residues
were then dissclved by pvrosulfate fusion and precipitated by barium sulfate.
The barium sulfate precipitate was redissolved and piutonium separated by
iguil extraction. The purified plutonium was then precipitated with a
ceriut flu-rids carrier ané counted using surface barrier detectors {(ORTEC),
irte specivozeters (Tennelec), and an ND-b6 Multichannel Anelvzer (Nuclear
eclalle concentrations will vary depending on sarnple
P

LI 201 . e ~. 4 P - . N R -
covere elficiency, vrical velues for Poells owere

to

D T T P T oim T L s 4} - - -2
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Water Samnle Analvsis

Gross Alpha and Gross Beta

Water samples were rough-filtered through Whatman No. 2 filter paper.

Remaining suspended solids were removed by gubsequent filtration through

0.45 Lo membrane filters., The filtrate was acidified by addition of 10 ml of
concentrated nitric acid. A known volume of each sample was evaporated to
dryness and counted for gross alpha and gross beta using a Tennelec Model
LB-5110 low~background proportional counter, Minioun detectable

concentrations were (.25 pCi’l and 0.75 pCi/] for gross alpha and gross beta.

Isotozd
AT alizuct of W ‘ ¢ The residue
was dissclved bv ruvroey] o The alpha ecitters were precipitated by
barium sulfate fter i ien the bariuc sulfate was redissolved. A
fouid=lizcid ewts ion W ¢ to lsolate the pluteniur. Cesium
yrecivitate the purified plutonium. The
surface barrier detectors (ORTEC), alpha
an WI=tf 'yltiple Channel Analvzer (Nuclear Data).
ntrations for Pu~I3% were 0.02 pCi’l to (.03 pCi‘] and

-

ie Values will vary with sacple quantitv and

Samrles were disscived bv pvrosulfate fusion and precipitated with bariur
sulfare, The bzrium sulfate precipitate was redissolved and the plutoniun
separatel by liz.id = lfguid extraction. The plutoniur and uraniuc was then
preciritates wit- g cerius fiucride carrier and counted using surface barrier
detectors (0FTIC), alpha spectrometers (Tennelec), and an ND=bb Multichannel

Tre rwinimu= detectable activity for Pu-23% and
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The uncertainties associated with the anslytical data presented in the
tables of this report, represent the 95% confidence levels for that data.
These uncertainties were calculated based on both the gross sample count
levels and the associated background count levels. When the net sample count
was less than the 95% statistical deviation of the background count, the
sacple concentration was repcrted as less than the detection capability of the
reasurement procedure. Because of variations in background levels, sample
volumes or weights, measurewent efficiencies, and Compton contributions from
otter radicnuclides in samples, the detection limits diff{er from sample to
sazrle ani insivome=nt to instrument, Additional uncertainties of % 6 to 10%,

2eeaciatel witt ez-rling arl laborztery rrocedures, have not beenm rropagpated

Tme urcerTzinty gescciared with survev instrument measurements, based on

the re-voiucitilice of che imgrrument reponse to the same source Is less than
177 mret peortgtle irecromente using count rate displavs onlv are * 20% - thev
woolloohe ometier foro Zipitel szeling inmstruments for all poviatle surven

Talibracic-o gng Tozlivt heeurgrre
LetiretoT e~ fielz surver rrocedures are  documented It zanuals,

developel srveriiicallv frr «ne Dav Ridre Associsted Universities' Fadi-logical
Site Asgegsze~t “rogrver,

Witk et evrerticn cf the rmeasurements conducted with portable ranmza
scintililatinor corver meters, inetrunerts wire caiibrated wis* NES-itraceable
stancarée. Thre celidraticn rrocedures for the portable gamma instruments are
perficrocel b comraviscr witt oan NBS celibrated pressurizel ionizztiorn chazher,

Tualite comurol oproceluves on all instruments includel dazilv background
gni Creli=si_vie mezeuTemerte Ut occnflivm eguirment crervation within accertatle
vzt i STt Latitme,  Tee TRA lgtovatare sarviicivates It the IFE end ML
O B R - R soIveTi,
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APPENDIX D

LYAVMPLES OF RADIOLOGICAL GUIDELINES USED BY FEDERAL AGENCIES

This Appendix presents guidelines currently being used by the Department
of Energy and the Nuclear Regulatory Commission for the purpose of clegnup and
release cf formerly utilized radiological sites for unrestricted use. These
guidelines are treated by these agencies as target values and may be modified
by the responsible regulatory agency, based on site specific conditions and
consideration of the ALARA philosophy. They are provided here, primarily to

provice the reader with an idea of the approximate levels of interest.




GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT
PRIOR TO RELEASE FOR UNRESTRICTED USE
OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE
OR SPECIAL NUCLEAR MATERIAL

UvS. Nuclear Regulatory Comzission
Pivision of Fuel Cvcle & Material Safety
Waskington, D.C. 20555




the survev report shall be filed with the Division of Fuel Cycle and
Materfal Safety, USNRC, Washington, D.C. 20555, and also the
Adninistrator of the NRC Regional Office having jurisdiction. The
report should be filed at least 3U days prior to the planned date of
abandonment., Thev survey report shall:

a. Identifyv the preumises.

b. Show that reasonable effort has been made to eliminate residual
contamination,

C Describe the scope of the survey and general procedures followed.

d. State the findings of the survey in units specified in the
instruction.

Following review of the report, the NRC will consider visiting the
facilities to confirm the survey.




TARLE 1}

ACCUEPTARLE SURFACE CONTAMINATION 1EVELS

Nuelides? /\V""r")'.""‘r" Max tmumP s ds € Removahlel»©»f
H-nat , H=2 40 =218, and DLO00 dpm s T em PS,000 dpm o/ 100 em? 1,000 dpm W 100 cm?
vecachated decay prodocts
Trancurantes, Ra-’th Ra-70H] 1O dpm/it00 cm WO dpm/inn em’ 40 dpm/ion (_m/’
=20, Th=278 Pa-r 41,

Ao =200 1=12h 1=t
Th-nat , Th=21_  Sr-90, Ra-77} 1oy Jpm/inn em” 30060 dpm/ 100 rm} 200 dpm/ 100 cm)
Pa-2t24, =242 1-106, 1131
-1

;,’ y
Reta-pamma emitters (onelides GO0 dpm /100 em TH, 110 dpm Py/ 100 cm2 1000 dpm By/100 cm”

with decay modes other than
1l pha emission nr spnntanecons
tisaton) except Sr-" and
atherg nnted above,

7 Where surface contamination by both alpha- and brta-gamma-emitting miclides exists, the limits
ecatablished for alpha- and heta-pamma-emitt ing nuclides should apply independently.

As used In this tahle, dpm (disintegrations per minute) means the rate of emission by radtoactive
material as determined by enrrecting the rounts per minute ohserved by an appropriate detector for
background, etficlency, and grometric factors assocfated with the instrumentation.

Measurements of average contaminant should nnt he averaped over more than | square meter. For objects
nf lrgss surface area, the averape should be derived for each such object.

T The maximum contamination level applies to an area of not more than 100 em”.

" The amrunt of removable radioact fve materfal per 100 em” of surface area should be determined by

wiping that area with dry filter ar soft absorhent paper, appiying moderate pressure, and assessing

the amount of radieactive material on the wipe with an appropriate Instrument of known efficfency. When
removahle contaminat fon on ohjects of less surface area (s determined, the pertinent levels should be
reduced proportionally and the entire surface should be wiped,

The average and maximum radiatfon levels associated with surface rontamination resulting from beta-gamma
emitters shonld not exceed 0.7 mrad/h at | em and 1.0 mrad/h at | em, respectively, measured through

vt more than /7 milliprams per square centimeter of tatal ahsarher.

h




Guidelines for Residual Concentrations of Thoriug

and Uranium Wastes in Soil

On October 23, 1981, the Nuclear Regulatory Commission published in the
Federal Register a notice of Branch Technical Position on "Disposal or
Onsite Storage of Throrium and Uranium Wastes from Past Operations.” This
document establishes guidelines for concentrations of uraniuc and thorium
in soil, that will limit maximum radiation received by the public under

various conditions of future land usage. These concentrations are as

follows:
Maxicurm Concertrations (pCi g)
for various options
Varerial 14 oY 3¢ e
LT - T e - T - . - TraT
A SRR L= - - . - e - - -
with dauchiere rresent In
ecuilisrivs 10 50 - S04
Natural Uranicm (U=I30 o« U=2340)
with Za_ztters rresent and in
e.cilicricn 10 - 40 207
33 100 - 1,007
35 300 - 3 000
Enriched lraviu~:

Sclutle 32 100 - ],00n
insolutle 30 250 - 2,500
8Based on TT: cleamor etandards which 1imfr radiation to 1 prad ‘vr to
lung anc * zrad vr ote bone froc inpestion and {nhalatior and 10 R/h

above bar: exposure.
Based o~ 17¢ prem’vr,
Ctzsed o- to V.U working level or less.

St prem’vr and in case c¢f
UoU2 worwing level or less.




Option | concentrations permit unrestricted use of the property and {s
the guideline appiicable to surtace soiis, Uptions 4, 3, and & apply to
buriec wastes anc assume that intrusions into the burial sites may occur.,
Kegarciess 0! the concentrations in the buriec materiais, surrace so0ii must

oeet tne Uption | concentration guidelines.



ADDITIONAL GUIDELINES FOR PADIONUCLIDE CONCENTRATIONS 1IN
STIL AT NRC SITES BEING RELEASED FOR UNRESTRICTED USE

Average Concentration
Radionuclide Above Background (pCi/g)

Cs-137 15
Pu=-2369 25
Ar=24] 30




U.S. DEPARTMENT OF ENERGY GUIDELINES
FOR RESIDUAL RADIOACTIVE MATERIAL AT
FORMERLY UTILIZED SITES REMEDIAL ACTION PROGRAM
AND
REMOTE SURPLUS FACILITIES MANAGEMENT PROGRAM SITES

(Revision 2, March 1987)

INTRODUCT ICh

Tris cccument presents U.S. Lepertrient c¢f Energy (OOL)
recicicgicea’ protecticr guicelines fer clearuy cof resicual ragicactive

materials anc maracement of tne resulting wastes anc resiaues. It is
appiicabie tc sites identifiec by tre Fecrmerly Utilizec Sites Renedial
ACticr Pregrem (FuSanr! anc rencte sites icentified by the Surpius
i1ities Meregemert Froerem (SFrFL.® Tre tcpics coverec are besic
ccse lirits, guicelines anc autnerizes lirmits for allowable levels cf
FeSiiué’ raciiactive meteria’, anc resuiremerts for contrel of the

Pretcese for dcerts Cn, Creractervzation, arc cesigreticr cf
sites for rereciz) action; fcr implerentation ¢f the rerecic’
; arc for certificetion of a FUSRAF site for release feor
LUrresirictes use are giver ir a sereraete cccument (U.S. Derartmernt cf
&rZ sutsecuert cuicarce. Mcre ceteiiec irfermeticn or
cf the guicelines presentec herein, inclucing proceaures

site s cre trat is excess tc DCE programrztic neegs arc
Sice @ maJcr Operating LiI researcn ang GeveiCprent or




for deriving site-specific guidelines for allowable levels of resic.a)
racicactive material from basic dose limits, is contained in “A Manue!
fer implementing Resioual Racioactive Materia: Guicelines" (U.S.
Departrent ¢ Erergy 19E7) referrec to herein as the "supplement".

"Resicual racicactive material" is used in these guidelines to
describe radicactive materials derived from operations or sites over
which the Department of Energy has authority. Guidelines or guidance
to limit the levels cf radioactive material to protect the public and
environment are provicea for: (1) residual concentrations of
racioruclides in scil material, {(2) concentrations of airborne raccr

decay procucts, (3) external garwma raciation level, (4) surface
centermiraticr leve's, arc (£ racicruclice ccncertrations in 2ir cor
water resulting frcm cr asscciatec with any cf the above.

) L}

F "besic gcrse '<rit" is & prescribec stancarc from which limits

fer cuertities tret cem be meritcres anc certrclled are derivez; it ic
specifiec ir terrs ¢f tre effective dose ecuivalent as definec by tre

rtevreticng Conrdssicr er Recicicgical Pretecticn (LCAP 1677,

.
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its are usec for ceriving guicelines fer
resicue corcertretiirs ¢f racicruciices in scil materiel. Guice ires
fcroresicuz’ corcertraticrs ¢f thorium anc razium in scil,
cocnCertratitrs ¢f airiorre raccn gecay procucts, allowable inccor
ezreticr leve's, arc resioua) surface contarinaticr
coreentraticre are
<

-

exterre’ garrz
* &sec cr existing raciclogical protecticn starcercs
croguice’ires (L. S. Ervironrental Protecticr Agency 1983; U.S. hucieer
Reguiatcry (errissicr 1982; anc [ecartrenta) Oraers). Uerivec
guicelires ¢r lirits besec or the basic ccse linits for these
cuartities are ¢cn'y usec when the guicelines provigec ir the existing

stancarcs citec abcve are shown to be inapprcpriate.

h"cuice’ime for resiguel racdicactive material is a level cf
raciceltivit, cr ¢f the raZicactive material that is acceptable if tre
USE C° tre £7te s tI be urrestrictes. Guicelines for resicu:;
grié crecertel heretm are ¢f twl hincs: (0, cereril,




site-independent guidelines taker from existing radiaticn protecticn
standards, and (2) site-specific guidelines derived from basic dose limits
using site-specific mogels anc cata. Generic guideline values are presentec
in this document. Procedures anc data for deriving site-specific guiceline
values are given in the suppl ment. The basis for the guidelines is
generally a presumed werst case plausible scenario for a site.

An "Ruthorizec Limit" is a level of residual ragicactive material or
radicactivity that must nct be exceeced if the remedial action is to be
considered completed and the site is to be released for unrestricted use.
The Authcrizec Limit for a site will include limits for each radicnuclide cr
grour cf radionuclices, as appropriate, associatea with the resiaual
racicactive material 1in the sci) cr in surface contaminaticn cof structures

anc ecuipment, anc irn tne air cr water, anc, where apprcpriate, a limit on
exterrzl gamra raciaticr resulting from the residual material. Uncer norral
circursterces, expectec tc ccicur at rest sites, Authcrizec Limits for
resic.e’ recicactive meterial cr racicactivity are set esua) to guigeline
values, Excepticnal ccrciticns for which Authorizec Limits might ¢iffer
fror guice lire velues are specifiec in Secticrs [ aro F. A site ne, be
relessec fcr unrestrictes use criy if the ccncitions dc nct exceec the
Authzrizec Limits cr approves supplerertal limits as definez ir Sectien F.1
8t tre tire rerecie’ acticr i cerpletec, Kestricticns ara ceortrcls ¢r use
cf tre site rust be estaniishec anc enforcez if the site concitions exceec
tre azzroves Tinits, cr if there is pctential tc exceec the aose lirnit if
tre site uce was nct restrictes (Secticr F.2!. The applicatle centrois anc
§

- . -
recirsCililr

jec in Secticr E.
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L2 pciicy recuires trat a1l expssures to raciaticr be limitec to leve s
tret are as lcw as reascrably achievetle (ALARA), For sites tc be releasec

fcr urrestrictec use, tre intent is tc recuce resigual racicactive nateria’
tc levels trat are as far below Authcrizeo Linits as reascnabie censicering
techrical, eccremic, arc sccial factirs., At sites where tne resicual
materia’l s nct recucec tc levels that pernit release for unrestricies use,
Rorriopziacy s irciementec bty estab'isning contrcls ti recuce expisure i<
leve's tret ere &s 1Ce 25 reescrén.y acnievarle. Prccecures for

irplererting FoiRA prticy ere ciscusses in tre suprlemert. ALARF pITICTES,




procecures, anc actions shall be documented and filea as a permanent recorc

upon completicn ¢f remedial action at a site.

B. BASIC CCSE LIMITS

The basic dcse limit for the annual radiation dose received by an
individual member of the general public is 100 mren/year. The internal
committed effective dcse equivalent, as definea in ICRP Publication 26 (1CkP
1977) and calculated by dosimetry models described in ICRP Publication 30
(ICRP 1978), plus dose from penetrating radiation sources external to the
boay shall be usec for determining the dose. This dose shall be describex
3s the "Effective Dcse Equivalert”. Every effort shall be mace to ensure
that actual ocses to tre public are as far below the dcse lirit as is
reascnably achievat e,

Uncer urusue? circurstences it wiil be pernissible tc allicw pctential
dcses tc exceec 1(C rrer/year where such exposures are based UpCr scenarios
Whicr ¢t not perssist fer lcrg periccs ana where the annual life tine
expisare too@r drcivicue fror tre subject resicual racicactive material
wCuic be expectec t: be Jess tran 100 mrer./year, Exauples of sucn
situeticns incluce cocrciticrs thet night exist at a site schec.iec fcr
reneziaticr ir tre rear future cr a pessible, but irprobable, cre-tine
scenaric that migrt cccur fellcwing remecial acticn. These levels shoulc
rerresert cises tret 2ve as lcw as reasonabiy achievable for the site.
Furtrer, rc arnua’ expssure sncuic exceee 500 mrer.

r fiooer - "y - ”
(99 Guacoonil F

C.) Residua® Razicroclices §r Scit

Resicual ccrcentraticns cf ragicnucitces in scii snali be specifiec as
above-backgrounc concentraticns averagec over an area of 100 sq neters.
Gereric guice'ires for tneriur anc raciur. are specifiec below. Guicelines

corcentretizrs of cther racicnuclices she'l be cerivec frem tre
5 ¢ g envircnmental pathwe, aneiysts Lsirc




site-specific data where available. Proceaures for these derivatiors are
given in the supplement.

if tre average concentraticrn in any surface or below surface area less
than or equal to 25 sq meters exceeds the Authorizea Limit or guigeline by a
factor of (100/A)1/2. where A is the area of the elevated region in square
meters, limits for "hHot Spots" shall also be applicable. These Hot Spot
Limits depend on the extent of the elevatea lccal concentrations and are
given in the supplement. In addition, every reasonable effort shall be mace
to remove any source of radionuclide that exceeds 30 tires the appropriate
sofi limit irrespective of the average concentration in the soil.

Twe tyres cf guicelires are prcvicec, gereric anc derivec. The generic
guicelines for residual concentrations of the Ra-2:€, Ra-228, Tn-230, and

Th=-23C are:

- £ pli/g, averzgec over tre first 15 cm of sci) below the surface

18 pli/g, averegec over 1S-cm-thick layers cf scil mere than 15
Cr beliw tre surface

Trese guice'ines take irtc acccurt irgrowth of Ra-226 from Th-Z3i arc cf
Fa-zZ8 from Tr-230, arc assure secular equilibrium. If either Th-230 anc
Ke-2lf cr Tr-23C anc he-ZZE are betn present, nct in secular equilibriut.,
tre azorecriate guiceline is appliec as a limit to the racionuclice with tne
Figrer ccrcentraticn. If ctrer mixtures of racicnuc)iaes occur, the
ccrcertreticns ¢f incivigual racicnuclices shall be recucec so that 1) tne
acse fcr the mixtures wil® nct exceec the basic aose limit, or <) the sum cf
tre retics c¢f the scil concentraticr cf each radionuclice tc the aliowabie
linit for tret racicnuciice will nct exceec 1 ("unity"). Explicit fornulas
for calculating residual concentraticr guidelines for mixtures are given in
the suprlement.

.2 Airperre Razcr [ecay Procucts

Gereric c.tce’ires for concentresicns of airberne recer cecay SrOLuCts

ste'’ oarriy ti o eristing cclupiec cr hazitatie structures cn private profery




that are intengec for unrestricted use; structures that will be denolisheg
or buriec are excluded. The applitable generic guigeline (40 CFR 19z) is:
In ary occupiec or habitable builcing, the objective of remecial action
shall be, anc a reasonable e.1.rt shall be made to achieve, an annual
average (or equivalent) raaon decay proauct concentration (including
backgrounc! nct to exceed 0.0Z WL.* In any case, the radon cecay product
concentration (including backgrouna) shall not exceed 0.03 WL. Remedial
actions by DOE are not required in order to comply with this guideline when
there is reasonable assurance that residual radiocactive materials are not
the cause.

C.3 Exterra’ Gamria Raciation

Tne average leve: of ganme raciation inside a builainyg or hatitabie
structure cn a site to be releasec fcr unrestricted use shall not exceed the
backgrouna level by mcre than 20 -R/h arc shall comply with the basic acse
1imit wnen ar apprepriate use sceraric is considered. This recuirerment
shell nct necessariiy apply tc structures scheculea for demclitior ¢r to
buriec fcuncaticrs, External garrme raciation levels on oper langs shai!
8isc corply witn the basic gcse lirmit censigering an appropriate use
sceraric for tre arec.

~ ~ . . - _’A
C.4 S.-face [ortarsrecor

ire gereric c.icelines provigec in the Table 1, Surface Contarinaticn
Guice ires are epriicat’le tc existirg structures anc ecuiprent. These
cuice’tnes ere acertez fren stancarcs ¢f the U.S. Nuclear Reguiatery

[}
'

.! 18 ary cortiraticn of sncrt-livec raccr cecey
ter ¢f air that will result in the ultimete enissicrn
r'y

oF ley cf potertral aifre energs.




TABLE 1 SURFACE CONTAMINATION GUIDELINES

Allowable Total Residual Surface
Contamination (dpm/100 cmz) ]

Radionucliges ¢ Average 3, 4 Maximum 4,5  Removable 4, €

Transuranics, Ra-226, Ra-2256, Th-230

Th-228, Pa-231, Ac-2¢7, 1-125, I-129 100 300 U
Th-Natural, Th-23Z, Sr-90, Ra-223,

Ra-z24, u-2c32, 1-126, 1-137, 1-133 1,000 3,000 260
U-Natural, U-23%, U-23t, anc

asscciatec cecay precucts 5,00C a 15,000 » 1,000 >

Eeta-garme enitters (racionuclices

with gecay mcdes ctner than alpha

ermissicr cr spontaneous fissicn)

excert Sr-SC anc cthers nctec abeve 5,000 :-- 18,00C &-~ 1,000 #-v

‘ ks usec 1r tris taple, dgm (cisintegrations per minute) means the
rate cf emissicn by racicactive material as cetermineg by
cerrectirg tre CCunts per rirute measurec Ly an apgrcpriate
cetecter fecr backgrounc, efficiency, anc gecmetric factors
assccietec witr tne instrumentaticr.

~y

wrere surface corntariraticn by beoth alpha- anc bete-ganma-eratting
recicruclices exists, the limits establishec for alpha- arz
Bete-garre-eritiing racicruclices snoula appiy incepencertiy.

- Measu~erents cf average gortaminaticn shoulc rct be 3Verace:z over
ar aree cf mcre tran 1 m¢, For cboects cf less surface arez, the
averace shculc be gerivec for each such obJect.

&3

Tre average anc maximun. cose rates associated with surface
certerinegticr resulting from beta-gamma emitters shoulc nct exceec
C.¢ mrecen arc 1.0 rrac/h, respectively, at 1 cr.

(84a)

Tre maximur ccritaninaticn level applies tc an area of nct more ther
10C ¢r™.

6 Tne amourt of remcvable radicactive material per 100 cné cf

surface area shculc be geterminec by wiping thet area witr cry
fiiter or soft atscrbert paper, applying mocerate pressure, a.cC
measuring the amcurt of racicactive material on the wipe with ar
argrepriate irstrument of known efficiency. when rermovable
ccrierinaticn cn otjects of surface area less than 10C cné is
Celerrines, the acCtivity per unit area shouic be basec ¢r tre
acl.i' aree anc tre entire surface shoulc be wipec. Tne numters ir
TS LITLTT o2re mExinuh. arc.rie,




Commission (1962)* anc will be applied in a manner that provides a2 level of
protection consistent with the Commission's guidance. These limits apply to
beth irtericr anc extericr surfaces. They are nct directly irtencec fer use
on stryuctures tc be demclished or buried, but, shoula be applied to
equipment or builaing components that are potentially salvageable or
reccveraple scrar. If a building is demolished, the guidelines in Section
C.1 sre aprlicable to the resulting contamination in the ground.

.5 Residual Radionuclices in Air and Water

Residual cconcentrations of raaionuclicges in air anc water shall be
cortrcilec tc levels recuirec by CCE Environmental Protection Guicance ana

Urcers, specificeti, [LE Orcer 54E0.1A anc subsequent guicance. Otner
Fecere® arc cr state stancercs shall apply when they are determinea tc be

apprepriate,
Lo ALTRIRIZIL LIMITC FLR RISIIUAL RALICALTIVE MKTER AL

Tre Autrcrizec Lirits sna') be estatlishec tc: 1) ensure tret, as a
miripur, tre [Cse Lir<ts specifiec in Secticn B will not be exceedec under
Lre wirst C2Se ['&.S707€ USE SCENEriC CUNS1STert witn the ProCecures arc
guicance previces, cr ¢! wrere applicable gereric guicelines are provicec,
be corerstert witr sulr guceiires. The Autncrizec Limits fcr eacn site anc
viciret, procerties srel be set ecual te the generic cr cerivec guiceiines
€rCert where 11 can be clearly estatiisnec cr the tasis cf site specific
cete, iroiucirg nezltr, safety anc scciceccromic ccnsiceraticns, trat the
GulcE ires are rot grfrepriete for use at tne specific site. Consiceraticr

Trese guie ires are furcticrally ecuiveient to Secticn & - .
leccrtariraticr for Release for Unrestrictec Use cf MRC Reguiatcry Guice
B2, bt gre arpiicenle to hin-Reactor faciiities.




shoulc alsc be given to ensure that the limits corply with or provice an
ecuivalent level of protection as other appropriate limits and guicelines
(i.e., state, cr ctrer Feceral). Coccumentation supporting such a gecision
shculd be similar to that recuirea for supplemental linits and exceptions
(Section F), but shcula be generally more detaileoc because it covers an
entire site.

Remecial actions shall not be considered complete unless the resiaual
radicactive material levels comply with the Authorized Limits. The only
exception tc this requirement will be for those special situations where the
supplemental limits cr excepticrns are applicable and approved as specified
in Secticrn F. however, the use of supplemental 1imits and exceptions shoula
cnly be corsicerec if it is clearly demonstrated that it is not reasonable
tc ceccrtarinate tne area tc the Authorizea Limit or guideline value. The
Autncrizec Limits are develcpec thrcugh the project offices in the fiels
(Cek Ricce Tecnrmical Services Divisicn for FUSRAP) and approvea by the
heacc.arcers procrar ¢ffice (the Livisicr of Facility anc Site
Decerrmossicrirg Frejects

B, CINTEIL (% FESIUUAL RADIDAITIVE MATERCAL AT FUSRAP AND RE™(TE SF™F SITES

recicactive material abcve the guicelires at FUSRwF arc rencte
T osites must Le meragec ir acccrcerce with applicable DCD Crcers. Tre

. A ans subseguert guicance Cr supercecing ‘orgers recuire
ccr;ffar:e witr arplicarie Feceral, arc state ervircnmental protecticn

Trne crereticral ara ccrntrel recuirements specitiec in the following L(Z

Crcers sha'l apc'y tc irterirm storage, interim management, &nc lcng-terr.
manacerert.

g. £440.5C, Irpiemerntaticrn cf the hational Environmertal Pclicy Act

A, Ervircrrente) Prctecticn, Safety, anc healtn Prctecticn
er for [CD (rerations as revisec by CCE 5480, 1 change orcers
€ ° August 1SEZ memcrangum fron Vaugnan tc [istributsc:

(@}

SeillD, rezzrccus artcomacicective Mixeo heste Meregerent
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5480.4, Environmental Prctection, Safety, ang Health Protection
Stardarcs

§48Z. 1A, Envircnmental Safety, anc Health Appraisal Prograri

5423.14, Occupational Safety anc health Prcgram for
Gcvernrent-Ownes Contractor-Gperatea Facilities

5484.1, Environmental Protection, Safety, ano Health Protection
Infcrmaticn Reporting Requirements

50CC.3, Unusual Occurrence Reporting System
$6cC.2, Racicactive Waste Management

Interim Storace

Contrcl arc stabilization features shall be designec to ensure, tc
the extent reascnatly achievable, an effective life of 50 years
anc, in ar, case, at least 25 years.

Avcve-backercurc Rn-222 corcentrations in the atmosphere above
facil1t, s.rfaces cr cpenings srall nct exceec: (1) 100 pli/c at
ary ¢iver goirt, (&) ar arnuel average cencertration of 30 plisL
cver the facility site, anc (3) arn annual average ccncentration of

PO .
e BT o &

(A4

troezive an, lcceticn outsice the facility site (olf
(rcer BQEL.TA, Attacnment Xi-1).

Cercentraticrs ¢f racicnucliices in the grounawater cr guertities cf
resicue’ rectcaltive materials snall not exceec existing Feceral,

Attess tC a site shall be controlled and misuse cf onsite rateria;
certamiretec by residual racicactive material shall be preventec
thriugr apprciriate acministrative controls anc physical
barriers--2ctive arc passive controls as described by the LU.S.
Envircrrertzl Prectection Agency (1583--p. §45). These cortrc)
features sriulc be designec to ensure, to the extent reascnable, 2~
effective life cf at least 25 years. The Federal government shall
heve tit € tC tre priperty cr shail have a long-term lease fcr

ExZ uSTVvE LSE.



£.2 Irterim Managemert

2. h site may te releasec uncer interin management wnen the resicua)
racicactive material exceeds guideline values if the residual
ragicactive material is in inaccessible locations ana would be
unreasonably costly to remove, provided that administrative
controls are established to ensure that no meriber of the public
shall receive a radiation dcse exceeding the basic dose limit.

b. The acministrative controls, as approved by DCE, shall include but
nct be limitec tc periodic monitoring as appropriate, appropriate
shielaing, physical barriers to prevent access, ano apgropriste
raciclcgical s2fety measures during maintenarce, renovation,
cemgliticr, cor cther activities trat might disturb the resicual
racicactivity or cause it tc migrate.

c. Tre nurer ¢cf tre site cr acpropriate Fegeral, state, cr loca)
autncrities srall be respcrsible for enfcrcing the aoninistrative

tpnt
gcerirl s,

.3 Lerg-Terr Meracerert

Lremium, Trovdyrm, enC Trefr [ecay Procucts

¢, Certro” arz stacilizaticn features snall be cesignec tc ensure, tc
tre extert reascrex’y achievatle, an effective life of 1,000 years
anc, ir ary case, at least 200 years,

b, Contrcl anc statilization features shall be designec to ensure trét
Rn-220 eranaticn to the atrncsphere from the waste shall not: (1)
excee: ar annual average release rate of 2C pCi/mE/s, anc (<)
increase trhe annuzl average Rn-222 concentration at or above any

tic~ cutsice tre bcuncary of the contaminatec arez by rore ther

slf .. Fielz verificaticr of enanaticr rates is nct requirec.




¢. Pricr to placerent of any potentially biccegracable cortarirates
wastes in a lorg-term management facility, such wastes shall pe
properiy cecncitioned to ensure that (1) the generation ang escape
cf piogenic gases will not cause the requirement in paragraph b. of
this section (E.3) to be exceeded, and (2) biodegradation within
the facility will not result in premature structural failure in
viclation of the requirements in paragraph a. of this section (E.3).

d. Grounowater shall be protected in accordance with Appropriate
Departmentai orcers and Feceral anc state standaras, as applicable
tc FUSRAP anc¢ remcte SFMP sites.

Access tc e site stculc be contrcliec anc misuse of orsite materia)
criariretec by resicual ragioactive material shoulc be preventec
trrougn appropriate acministrative controls ang pnysica)
berrievs--active arc passive contrcis as aescribed by the U.S.
Ervorcnrerte’ Protecticr Acency (1683--p, 895). These certrcis
sri.lC be cesignec tc be effective tc the extent reascratle for at
tezet 200 jezvs. Tre Fecerel governnent snall have title to the
Frorerey,.

Fe - ..
VITEY meTlr 0 YIgC

Lcrc-terrm renacenernt cf cther ragicruclices sréil be in acccroe: ce

wit- (racters ¢, 3, arc & of CCE COrcer SE2G.2, as arpicac’e.

LMITS AND EXTEPTICNS

.f special site specific circurstances incicate that the guicelines cr
Authcrizec Limits establishec fcr a given site are not apprcpriate for a
pirticn ¢f trat site cr a vicinity property, then the fiela cffice nay
recuest trhet suprierenta’l lirits or an exception be appliec. In either
case, tre flie'z must justify that tre subject guicelines or Authcrizec

are rit arpropriate anc thet the alternative acticr wiii previce
BCEC.2te [rItelttIn ¢tving due corstderaticr to healtr anc safel,,




environment anc ccsts. The fiela office shall obtain approval for specific

supplemerta! limits cr excepticns from heacquarters as specifiec in Secticn
U cf these guicelines anag shall proviae to headguarters thcse materials
required for the justificaticn as specifiec in this section and in the
FUSRAP and SFMP protocols and subsecuent guidance documents. The field
office shall alsc be responsible for coordination with the state or local
government of the limits or exceptions and associated restrictions as
apprcpriate. In the case of exceptions, the field office shall also work
with the state anc/or local governuents to insure that restricticns or
conditions of release are adequate and mechanisms are in place for their
enfcrcement.

Fl. Surslerertsz’ Liriss

Tre supplerental linits must achieve the basic dose limits set fortn in
this guiceiire cccumert fcr bcth current anc potential unrestrictec uses of
the site anccr vicirity preperty.  Supplenertal linits mey be aprpliez tc a
property cor pecrticr ¢f & property cr site if, on the basis ¢f 2 size
specific arel,sis, it s ceternirec that certéin aspects of the property or
pecrticr cf the site were nct ccrsicerec in the developrent cf tre
estel’isnec Autrcrizec Limits arc asscciatec guicelines for tne site, anc as
2 res.’t ¢f trese uricue cnaracteristics, the establishec limits cr
cuicelines eitrer cC rct provice acecuate pretecticn or are urrecessariiy

reESTTict iy
Fo. Excerstcrs
AR

Excepticrs tc tre Autrorizec Lirits gefinec fcr unrestrictes use cof the
site may be aprijec ¢tz a portiorn cf a site cr a vicinity prcperty when it is
establishec that the Authorizec Limits cannct be achieveo anc restricticrs
cr use ¢f the site cr vicinity preperty are necessary tc provice acequate
protecticr ¢f the pubiic anc environnent. The fielc office must clearly
cercnsirate trat the exception is recessary, anc the restrictions wiil
previce tre recessery cecree of protection anc trat the) conply with the
rec.frererts ‘or ocortrol cof resicua’ rezicactive reteriz as set fornih ir

Fert © of trneste guice’ires.




F3. Justificatior fcr Supplenental Limits and Exceptions

Supplemertal linits arc exceptions must be Justifiec by the fielc cffice
on a case by case basis using site specific data. Every effort should be
mace tc minimize the use of the supplemental limits ana exceptions.

Exampies cf specific situations that warrant the use of supplementa)
stancarcs arc exceptions are:

8. Where remedial actions would pose a clear and present risk of
injury to workers or members of the general public, notwithstancing
reasonable measures to aveid or reduce risk.

khere remecia’ acticrs--even after all reesonable mitigative
Mme2sures nave been taker--woulc procuce envircnmertal harr. that is
Ciearly excessive comparec tc the health benefits tg perscrs living
Cr cr reer affectec sites, ncw or in the future. A clear excess of
€"virtrrerte’ rarr is harn thet s long-term, menifest, arc gressly
Clsprizcriicrate to neeith berefits that can reascrébly be

&r trel tre SCErarics cr assumpticns usSeo to
" tlre Autncrizec Limits oo nct uncer plausible currert cr
future coroiticrs, ars'y to the Freperty or perticn of tre site
TCe1 Fi€I anC wheve MOre apprepriate scenarics or assurrticrs
ircicate thet ciner lirits are apzlicatle or necessary fcr

FritE€Iticr ¢f tre pub'ic arc the environment.

wrnere tre cist of reneciel acticrs for contaminatec scil is
urreascratiy high relative to long-term berefits anc where the
resicuai racioactive materials ac nct pcse a clear present or
futire risk after taning necessary contrc) measures. The

¢ trat buiicings will be erectec or that pecple will sperc

"2 periccs ¢f tire at such a site shouls be considerec 1in

this rish, Renecial acticrs will generally nct be
€IESSE™, wreEvE L7y rircr cuertities ¢f resicual racicactive
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materials are invclved or where resioual racicactive materials
occur in an inaccessible location at which site-specific factors
1irit tneir nazaro anc from which they are costly or aifficult tc
rercve, Exanples are residual racicactive materials under
harc-surface public roads and siaewalks, around public sewer lines,
or in fence-pcst foundations. A site-specific analysis must be
prcvidec to establish that it would not cause an incividual to
receive 8 radiaticn dose in excess of the basic dcse limits statec
in Section B, and a statement specifying the residual radicactive
material must be includec in the appropriate state anag local
reccrds.

hrere there is nc feasincle remecial action.



G. SOURCES

Limit or Guiceline Source

Basic Deose Limits
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interir Stcrage CCE Orcer 548(.1A anc subsecuert
guigance
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guicance; 40 CFR 15Z; OUE orcer 58C0.2
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ACDITIONAL GUIDIZLINLT FOR RADICNUCLIDE CONCENTRATIONS 1IN
STIL WHICA HAVE BLEN USED AT FORMERLY UTILIZED DOE SITES

Average Concentration
Fadi--uzlice Above Bacwkground (pli’g)

et 35 - 75
Pu-l1:t 100
Ar=l- 26
Ce=l27 36
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GLOSSARY

Activation: Tre process of making a wmaterial radicactive by bombardment
with neutrons, protons, or other nuclear particles.

Activity: Radioactivity, the spontaneous euission of radiation, generally
alpha or beta particles, often accompanied by gamma rays, from
the nuclei of an unstable nuclide. As a result of this
enission, the radioactive material 1s converted (or decays)
into a different nuclide (daughter), which may or may not be
radicactive. Ultimately, as a result of one or wore stages of
radioactive decay, a stable (nonradioactive) nuclide is formed.

Aerial survey: A search for sources of radiation by means of sensitive
instruments mounted in & helicopter or airplane. Generally,
the dinstrumentation records the intensity, location, and
spectral analvsis of the radiation.

csitively charged particle emitted bv certain radioactive
rials. It is made up of two neutrons and two protons bound
tter, and hence 1s identical witkr the nucleus of & helium

It is the least penetrating of the three common tvpes of
tion (alpha, beta, gatoma) emitted by radicactive material,
an be stopped by a sheet of paper.,

~ 1o o 2

S
[ I

L fu Oy ar

Atomic numter: Ferresents the number of protons i{n the nucleus of ar atorc and
cdeterrines the nlace of the element in the periodic table. 1In
& neutra. ator, the number of protons in the nucleus equals the
numter of electrons outside the nucleus of the atom.

Bachgrou-:

radiatizsr; The radiation in man's natural environment, including coscic
reve anl racdiation from the naturally radioactive elements. It
¢ alec called natural radiation. The terw mav also mean
rafiation that is unrelated to a specific experiment. levels
vary, depending on location.

Easeiire

corcentrasicm: The concentration of a given substance typically encountered in
the¢ area under consideration, i.e. the normal! or naturallv
occurting level.

Eets particle: Av  elementary particle ecitted from a nucleus cduring
radicactive decay, with a single electrical charge and a mass
ecual to 1’1837 that of a proton. A negatively charged be:a
particie i{s identical to an electron. A positively charged
betz particle is called a positron.

Contarinasion: 2

sirel racioactive materials thzt have been depositel on
feres, are {nternally ingrained into structiures or
Tzent, or that hezve beer nixed with ancther material,




Daughter:

Decayv,
radiocactive:

Dose rate:

Exposure rate:

Ganma radiazi

-
ve e

A special unit of activity, One curfe equals 3.7 x 1040
nuclear disintegrations per second. Several fractions of the
curje are in common usage:

-~ Yillicurie - one thousandth of & curie. Abbreviated as nCi.
Microcurie - one millionth of a curie. Abbreviated as uCi.
Nanocurie - one billionth of a curie. Abbreviated as nCi.
Picocurie = one trillionth of a curfe. Abbreviated as pCi.

The product of radiocactive decay of a nuclide. (also see
Parent},

The spontaneous transformation of one nuclide into a different
nuclide or into a different energv state of the same nuclide.
The process results in a decrease, with time, of the number of
criginal radioactive nuclides in a sample. It involves the
enission from the nucleus of alpha particles, beta particles,
or gasmma ravs; or the nuclear capture or ejection of orbital
electrons; or fission. Also called radiocactive disintegration.

THose a
contazina

vities enploved to reduce the levels of

~ s
(SR
tion.

A ceasure of the quantitvy of radiation absorbec in a unit mass
cf a medivm. The unit of dose is the rad.

Tre radiation dose delivered per unit tice and measured, for
exa=rle, in rads per hours,

4 neasure of the Ionization produced in ajr by x or gamma
radiaticn, 1t is the sum of the electrical charges on all ions
0of one sign produced in air when all electrons liberated by
rhctors in a voluce element of air are cocpletelv stopped in

: cdivided bv the mass of the air in the volume element. The
neci unit of exposure is the roentgen,

The raciation exposure p=r unit time. Measured, for example,
in roentgens per hour.

Bigt-energv, short=wave length electromagnetic radiation of
ruclezr origin (radioactive decav)., Gamrms ravs are the most
perietrating of the three common tvpes of radiation.




Ground Penetrating
Radar Survey:

Guideline levels:
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Magnetoretry
Servew:

Mass Nuzher:

A survey of subterranean features whereby a wavetrain of
electromagnetic radiation (short wave length, high frequency)
i{s transmitted downward into the earth when the wavetrain
encounters interfaces between materials of different
electromagnetic properties, the wave is partially reflected. A
surface receiver detects the energy reflected back by the
reflecting object, and the travel time between transmission and
detection is recorded. This time interval can be converted to
depth 1if the velocity of propagation is known.

Target level concentrations of radionuclides set by regulatory
agencies for example, Nuclear Regulatory Commission, Department
of Energv, etc., such that the residual radioactive
contarination from previous operations will not pose a
pontentlal risk to the environment of the site or the health and
safecv ¢f those occupving the site presentiv or {n the future.

ze in which half the atoms of a particular radioactive
ce disintegrate to another nuclear forc, Measured
ves vary from millionths of a second to billions of

ctores are anv cf two or more species of atome of a chetical
eve~t with the sace atori: number and positiorn in the
ricdic tadie. Thev have nearly identical chemical behavior
st Witk ciffering atormic masses or mass nutbers and different
rhysical properties. Several isotopes of plutonium are:
.0 Fu owith 94 rprotons and 144 neutrons in the nucleus; I) Pu
witt 9. protons and 145 nutrons in the nucleus; ané 1) Pu with
9. rrotons and 1<t nutrons in the nucleus.

% ili=itel rumbter of  nmeasurement points selected in a
ninevstenatic  fashion to  provide independent proof that
reliclogicel data developed by another organization are
ariorvete and adeguately represent the radiological conditiorn of
the fraperty,

& surver whereby a change in the earth's external wmagnetic
field caused by the presence of a ferromagnetic wmaterial {s
Teasured.

Tre wmass nunter of an element is the sut of the number cf
rrotons and neutrons {n the nucleus of an atox. Sonme exe=rles
are: 1) He, atoric number 2 and mass nucber 4; 2) Pu,
atomic nueher 94, and mass number 239; and 3) Cs, atonic
~i=her %% and mass nurmber 137,



Microrad (urad):
Microroentgen
(LR):

Millirenm (mrem):

Natural uranium:

Natural thoriurc:

Parenct:

~ ~2

Fleocurie (pl1 s
4

Ral:

T . - '

A submultiple of the rad, equal to one-millionth of a rad. (see
rad).

A subrultiple of the roentgen, equsl to one~millionth of a
roentgen. (see roentgen).

A subnmultiple of the rem, equal to one-thousandth of a rem.
(see rem).

Uranium as found in nature, containing 0.7 percent of
uranium=235, 99,3 percent of uranium-238. It is also called
normal uranium.

Thoriun as found {in nature. Natural thorium contains equal
activity level of thorium=232 and thorium-228.

A raficnuclide which disintegrates or decavs to produce another
ruclide which i{s also radiocactive. This second radionuclide is
knowr as the daughter product.

t ie an arrangenment of chemical elements based or the periodic
iaw which is a law in chemistry wherebv the elements, when
2 in the order of their atomic nuchers show a periodic
ion ir most of their properties.

Ine=trillionth (177°°) of a curie.

The unit of ahsorbed dose. The energv imparted to matter by
icnizing raZiation per unit mass of irradiated material at the
r.ate of interest, One rad equals 0.0! Joules'kilogran of
adsorbting material.

54 radicactive metallic element with ateric number 94, The most
comzon Isctope has ar atozic weight of 239, It is formed by
the decav of neptuniuc that under goes slow radiocactive decav
with the ezission of & helium nucleus (alpha particle) to form
wranive=lii, Minute guantities are associated with uraniur in
ritchtlend, but it is mainly produced in nuclear reactors.
Fo-23¢ has a half life of approximately 24,000 years.

trergetic nucliear particles including  neutrons, a_tha
rarticles, beta particles, x-ravs, and gamsa ravs (nuclear
shveiced.  Also includes electromegnetic waves (raciatior) of
any origin,

The prererty of certain nuclides of spontaneouslv ermitting
particies, or gamsa radiation. Often shortened to "activity,"

* fge-eral terz applicable to anv radicactive forc of the
e.emerts, a relicactive nuclide,
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Thorium (T%):

Thoriun seriec:

A radicactive metallic element with atomic number 88, As found
in nature, the wmost common isotope has an atomic weight of
226, It occurs in minute quantities associated with uranium in
pitchblend, carnotite, and other minerals; the uranium decays
to radiuc in a series of alpha and beta emissions. By virtue
of being an alpha= and gamma-emitter, radium is used as a souce
of illuminescence and as a radiation source in medicine and
radiography. The isotope of radium with an atomic weight of
228 i{s found in the thorium decay series.

The heaviest element of the noble gases, produced as a gaseous
emanation from the radioactive decay of radium. Its atomic
number {s 86, All isotopes are radioactive. Rn=-222 is an
isotope with a half-life of 3.82 days.

A group of 15 chemically sirilar metallic elements, including
eiements 57 through 71 on the Periodic Table of the Elements,
2ls> known as the Lanthanide Series.

A special unit of dese equivalent, numerically equal to the
ebsorbec dose in rads multiplied by various modifving factors
for quantity, type, and distribution of the radiation.

4 unit of exposure to fonizing radiation. It is that amount of
gFazre  or  x-ravs reculired to produce {ons carrving one
electrostatic unit of electrical charge (either positive or
refative) i= one cubic centimeter of drv air under standard
corditions,

~L

ese whereby successive small portions of an ares or an
are examined in detall with & device capable of
£ the presence or localization of radiosctive material.

Tre state which prevails when the rate of formation of a
ralicactive material equals the material's rate of decay.,
slthecgh, by theory, this condition is never cotcplietely
achieved, it is essentiallv established in the thorium decay
cseries as it occurs in nature.

&4 evalivation of the radiation hazards incideztal to the

A naturally occurring radicactive element with stomic number 90
and, as founc in nature, an atomic weight of approximatelv 232,

Tte series (seqguence) of nuclides resulting from ttre
radioartive cecev of thorium-232. Many man-made nuclides decav
ints this segcence. The end product of the sequence in nature

¢ lez¢=-ll*®




Uraniue (U):

Uranium series:

A radioactive element with the atomic number 92 and, as found
in natural ores, an average atomic weight of approximately
238, The two principle natural isotopes are uranium=235 (0.7
percent of natural uranium) and uranium-238 (99.3 percent of
natural wuranium). Natural uranium also includes a wminute
amount of uranium=-234.

The series (sequence) of nuclides resulting from the
radicactive decay of wuranium=-238, The end product of the
series is lead-206.




CYPLANATION OF SYMBOLS AND UNITS

Svehols Unit English Equivalents

cr centimeter (x 10"2 meters) 0.394 inches
4 gram 0,032 ounces
h hour -

kg kilogram (x 103 grans) 2.2 pounds

ke kilometer (x 10° meters ) 0.622 miles

1 liter 0.264 gallons
r Deter 3,28 feet

L Tillilicer {x 1077 liters) 0.061 cubic inches
rre- millirer (x 1777 ren) memm——e——— -
pli ricocurie 'w ol curies) e ——
R micrucerie (x 1077 curies) momeemesme———
.rad .crorad (v 107% rads)  ameee mme—————
F ~icrocreentien (x 107 roentgens) 00 meee- smmmee——
Fo luteniuz ~—emmmm— e
: Foentzer eememe————
2 Falico e ————— --
5 Tadan —————————
U Uraniuz Ceeesene—————
- Thoriuz emeeeee -
a3 Hectare 2.47 acres
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1.0 INTRODUCTION

A geophysical survey integrating magnetometry, electrical
resistivity, and ground penetrating radar (GPR) was conducted
during the period of September 15-25, 1986, at the Nuclear Lake
Site near Pawling, in Dutchess County, New York. This survey was
performed under contract to the Oak Ridge Associated Universities
(ORAU) in support of their assessment of the radiological con-~
ditions at the site,

The geophysical investigation consisted of two phases. Phase
I consisted of land based GPF surveys of two separate areas on the
site to identify the locations of subsurface septic tanks, drain
pipes, and leaching fields. Phase 11 consisted of combined magne-
tometry and GFF surveys on the lake to identify the presence of
metal drums in Nuclear Lake,

This repcrt presents the results of both phases cf the gqeo-
physica. i1nvestication a.ong with site conditions encountered and
field metheds usel. Thecretical bases cf geophysical techniques
utilized are also described. The results of this investigation
wili alicw further radicicgical assessment ¢f the site tc proceed

in a safe and efficiert manner.




-~ 2.0 NUCLEAR LAKE SITE DESCRIPTION

The Nuclear Lake Site is a 1137 acre parcel that, in addition
to the 53 acre lake, contains a number of structures: an access
road, parking lots, buildings, land, and utilities (Figure 2.1).
The site is heavily wooded and public access is restricted. A
view of the area (Area A) over which the first of the two land
based GPR surveys of Phase I was conducted is presented in Figure
2.2. Area A includes the wooded and paved area south of the
plutonium facility and west of the waste disposal building, the
paved parking lct area west of the plutonium facility and south of
the engineering bu:lding, the wooded area north of the plutonium
facility, and the grassy area west of the engineering building. A
leaching field with subsurface piping is believed to be beneath
the area west cf the waste disposal building (per conversation
with the CFAU cr-s:te rerresentative). Elevation remains fairly

constant over this area.

A view of trhe area (Area B' over which the second cf the two
land based GFR surveys cf Phase I was conducted is presented in
Figure 2.3. hrea B consists of a grassy area and gravel driveway
south cf the rercte asserbly building., A septic system associated
with the rem-te assembly building is known to exist beneath this
area (per ccrversation wi:th the ORAU on-site representative).
Elevaticn cver thi:s area increases from the gravel driveway tc the
base cf the remcte assembly building.

A view 0f Nuclear Lake, which was surveyed in Phase II, 1s
presented in Figure 2.4. The lake is about 800 meters long by 30C
meters wide with an averace depth of about 13 feet. Near shore
areas are fa.:ly steep anc rocky. The lake bottom is heavily




littered with felled trees, many of which are exposed on the
surface. A fairly thick layer of sediment was observed to blanket
the lake bottom in near shore areas. A small island exists in the
southern portion of the lake, northeast of the earthen dam area.
An area of shallow rocks, some exposed above the surface of the
lake, exists approximately 100 meters north of the small island.
The shoreline of the lake is characterized by steeply dipping rock
walls and heavily wooded areas. The lake water is murky due to
high organic content and visibility with depth is limited. The
lake surface remained fairly calm throughout the duration of the

survey.
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3.0 FIELD OPERATIONS

3.1 Area A

A grid system with 5 meter centers was established over Area
A. Bulk resistivity measurements using a Wenner spread (Figure
A-3) with a spacing of a = 1 meter were used for the purpose of
estimating the maximum possible derth of electromagnetic pene-
tration. The average of two readings taken along the 5 east line
(Figure 3.1.1) just west of the asphalt parking lot was 310 ohm-
meters (2.27 X 10'3 Ss1/meter). From Figure A-1 and soil condi-
tions at the site, the maximum depth of electromagnetic penetra-
tion with the 3C0 MHz antenna was estimated to be 23 feet.

The antenna was manually towed over the site at a rate of
akout 1 ft sec. & series cf radar scan lines spaced 1 meter aparti
were run frem west to east between the 40 and 70 south lines south
cf the pluton:ur facility and west of the waste disposal building.
Ancther series cf scan lines was then run from south to north over
the same area between the 5 and 25 east lines (Figure 3.1.1!'.

A series cf 1adzr scan lines spaced 2.5 meters apart were run
from weet to eact between the 0 and 20 south lines (Figure 3.1.2).
hnother series cf scan lines spaced 5 meters apart was then run
frem south tc ncrth between the 15 east and 20 west lines. A time
window of 10( nsez was wused for these scans. Four scan lines
spaced 1 meter apart were also run from south to north over 3
suspected burial pit ncrthwest cf the plutonium facility. A time
window of 160 nsec was used for these scans in an effort to attain
deeper penetraticn intc the ground.




3.2 Area B

A grid system with 5 meter centers was established over Area
B (Figure 3.2.1). The 300 MHz antenna was manually towed over
this area at a rate of about 1 ft/sec. A series of radar scan
lines spaced 5 meters apart was run from the area south of the
gravel driveway towards the remote assembly building to the north,.
Another series of radar scan lines, spaced 1 meter apart, was then
run from west tc east over the same area, A time window of 100
nsec was used for these scans.

3.3 Nuclear Lake

A grid syster with 100 meter centers was established on
Nuclear Lake. Marker bucys were located at points of intersection
(Figure 3.3,1). A rcpe extended along the 0 east line across the
center cf the lake served as a center line and main positional
reference for geophysical surveys on the lake. Marker buoys were
attached at intervals cf 10 meters along ropes extended along the
300 and €0 south ilines from the center line to bcth the eastern
and western shcres cof the lake.

Trhe magnetometry survey of Nuclear Lake was conducted with a
Forster Ferex 4.C21 fluxgate magnetometer. A series of north-
south trendinc scan lines spaced 10 meters apart were conducted at
an approximate rate cf (.5 meters/sec over the entire surface of
the lake (Figure 3.3.2). A dead reckoning method utilizing an
on-board compass and the marker buoys located along the 300 and
600 scuth lines was used to maintain course heading alang each

line.




Each scan was conducted with the sensor probe of the magneto-
meter suspended from a wocden boom extended a distance of 1.5
meters from the stern of the survey boat (Figure 3.3.3). With the
exception of shallow areas, the sensor probe was towed a distance
of 4 meters below the surface of the lake. A non-metallic weight
was attached to the sensor head to maintain this depth.

The magnetometer was turned on and warmed up for approxi-
mately 15 minutes before conducting any scans. The control unit
was placed into the static difference mode and the sensitivity
gwitch was set to position 3. This configuration provided for a
full scale defiecticn cf + 30 gammas and provided audic output
upen the detection cf vertical magnetic gradients in excess of «+ 6
gammas per 47 cm cf probe separation. The Forster gradiometer, in
this configuraticn, is capable of the detection of a 55 gallon
cteel drum located a maximum distance of about 3 meters from the
sensor preke. Due  to ting . °nstraints and positicning difficul-
ties, a line spacing of 10 meters was used which meant that a zone
cf about 4 meters in width between lines may not have received
adeguate ccverage. It was possible, however, tc increase the
instrument sensitivity in many of the deeper areas to provide
audic output upen the detection of smaller gradients and, there-
fore, reduce the widih cf this zone considerably.

Upcr the detecticrn cf an anomalous gradient, via the audio
output c¢f the ccntrel unmit, the instrument sensitivity was de-
creased by switching the sensitivity switch to position 10. This
sensitivity setting prcvided audic output upon the detection of
magnetic gradients in excess of = 20 gammas per 40 cm of probe

separation. The immediate area was scanned and a marker buocy was
dropped overboard if audio output was still observed.




Diurnal variations in the total magnetic field intensity were
tecorded by repeatedly measuring the total magnetic field inten-
sity at fixed base station location on the island in the middle of
the lake throughout the duraticn of the survey. The diurnal was
found not to vary by more than 34 gammas per survey period.

The radar survey of Nuclear Lake was conducted with the 300
MHz antenna suspended from a wooden platform a distance of 5 feet
from the stern of the survey boat directly on the surface of the
lake (Figure 3.3.4). Six parallel north-south trending radar
scans spaced 1( meters apart were run over the center of the lake
between the £ west and 60 east lines,. Another north-south
trending scan line was alsc run along the 100 east line (Figure
3.3.5), Radar scans were then run over areas of anomalous
magnetic gradient previously detected and marked in the magnetic
survey c¢f the lake 'Fizure 32.3.5),.

The horizontal beam width of the Geophysical Survey Systems,
Inc. (GESI 307 ME

A-3). The width cf the zcne of tctal coverage of the lake bottom

¢ antenna used 1n this survey is + 45° (Figure

on either s:de cf a radar scan is, therefore, equal to the depth
cf the lake at any particular pcint along the line. Nearly 100 §
ccverace c¢f the lare bctterm was achieved in the area between the 5
west an2 €0 east l.nes cver which the six parallel nerthsouth
scans were ccnductted. This estimate is based upon an average lake
depth cf .t feec '4.%” meters' okserved over this area and a line
spaci.g cf 10 meters.




ANAS

NN

\\\\;\\ RN \\\ Q\

AR Plulonlum\ N
N \

\§ Wast

,\;\\

3 N \\\;\\\\\\.

NN N\

RN RN \\\\'\\\\\'\‘
)

-

N\
o
\§\\ N

RN
w N \\\\
\\\\ N \\‘ N N A )
NN NHiIR
~ NN {wooded Area ™, ™.
. 4 *.\..___50.(_...
‘1»,_ B o
‘ ‘-.._'ﬂ, -
s -
I e 20f
!
ERREN -

. . e 10C

-

L
. ficcess Road

Parking Area
4+ ’
tlocoded firen
. . o o . e O
40§ 505 605 o
s miniag
T

Figure 3.1.1. Fadar scan lines conducted over the wooded and
paved area south of the plutoniur storage facility

* - b
i AZ€Ec AH.




‘et

40t e

J0f e

Wooded Rrea
°

20 ¢
L ? T

“ .
RS
A
BN
N

LANVP
NN

‘.

..

YV

10€e

7 S

®

° * °
50s 40s

Wooded Area

\ ‘6pin fmuaamﬁuL\

$
‘

1

RRBAR SERUEY LINES
NEAR PLUTONIUM
STORAGE FRCILITY

h
fy
[N

L)
1]
(2]
3 0
144
o
m
(X4
m
LB
et v

r gt
v
il
2]
1

o)
‘e,

v
g

Q2

[

[y

3
[$ e o BT
1d

|
t
1

]
1]
tn

"ot

~

(A1
L ]

o
b

ccnducteld over t
niur stcrage fac
—~ W -1‘1 >

c kuiléanz ain Ar

i S mETEAS

: @
| NORATH

N -~ e
&rs eglath




tWooded Area

Geroge

Wooded Rreo

| ° o=
PR SRR S [ o
-z
. -

<o o N

N o
N - o

. . ~ T - )

N B R N

[EETRENNEN

RN S
DRSS LI N .

BRI
AT I ] N
ST Robson's House -
T N LY

TN e
RN

T

AN

3

e

Y SO N W W

4 4 4 4 )

'

4

Gravel Drive

4

4

4

4

1Sw

2 - ~=
LT &l:
-5 .
&naoT
L.2LIc

|

s

Ve

’ 3

h ; ~
.lrnees conductel cver
¢ grassy area south <
- s -

Arez E,




108 METERS

PO I e

~ . ~ s
R, o < P So s . N
L &) hargannn.. o ~ s h 4 : \/
e y N 7 N \\ __ f o
| LR : o N w
w g 2 ot |
3 e \ “ m
m { . f ., \
; ] m g /
L ~.. p Y
. . \.\ :
s “ I
iy ,\ |
", \\ ~ 1

Nuclear Lake
PaulingNY

s

3

W
L |
ut

T

[T




Magnetometer
Survey Lines

Nuclear Lake
Pauling NY

188 METERS

t.c ecan lines ceonducted over Nuclezr Lake.




¢
-~

-

C survey o©

-y
- -

acne

b

be
R X]
4~V

29
(29

'
[N}

"
—

} ¥
¥

.4
t




e

q

uippeé for GPR survey cf Nuc.ear



Radar
Survey Lines

Nudlear Lake
PaulingNY

+ Magnetic Terpets
swveyed with Rader.

DT R T TE TSR TR

108 METERS




4.0 DISCUSSION OF RESULTS

4.1 Area A

The soil in this area was observed to be fairly sandy with
high water content. The velocity of electromagnetic propagation
was, therefore, estimated to be 4.35 cm/sec from Table A-l and
Equation A-1. This value was then used to obtain depth estimates
to subsurface reflectors observed in radar profiles taken over
this area.

Typical examples of radar profiles obtained are displayed in
Figures 4.1.1 and 4.1,2. Figure 4.1.1 is a radar profile obtained
over the paved area along the 20 east line south of the plutonium
facility. Hypertclae ccrresponding to reflections from eight
undergreund fpipes are prominentiy displayed in the profile.
Figure 4.1.2 1is a radar prcfile obtained over the grassy area
alcng the 22.% scuth line north cf the plutenium facility. A deep
reflective mass, approximately 1! feet deep, is observed ir this

prefile.

Fioure 4...3 presents a map cf subsurface features observed
in radar profiles taken over the area south of the plutonium
facility in Area A. The location and extent of each underground
pipe were marked directly on the pavement with spray paint upon
completicr. of the survey. With the exception of two pipes running
from the plutcnium facility to the cement retention tank, all
pipes in the area appear to be associated with a manhole near the
center cf the parking lot. The suspected leaching field is be-
lieved tc exist beneath the wooded and paved area west of the
waste dispcsal buildinc near the access road.



Figure 4.1.4 presents 2 map of subsurface features observed
in radar profiles taken over the area north and west of the plu-
tonium facility in Area A. A total of three shallow underground
pipes were observed in this area, none of which are believed to be
associated with the manhole near the center of the parking 1lot.
Other features of interest include a deep reflective mass beneath
the grassy area north of the plutonium facility and an area of
disturbed earth indicative of a possible trench. A weak reflec-
tion was observed to exist at an approximate depth of 9 feet
beneath this area. Radar scans along lines 15 and 20 west were
continued nerth aleng the western side of the engineering build-
ing. However, no features cf interest were observed.

4,2 Area B

The sc:. :r th:c area is fairly similar tc that cf hrea A.
The same velccity of electromagnetic propagation was, therefore,
used tc obtain estimaticns of depths to subsurface reflectors.
Typical examples cf radar profiles obtained are displayed in
Fiqures 4.2.1 anc 4.2.2. Figure 4.2.1 is a radar profile obtained
along the 15 scuth line, south cf the former remote assembly
building. A shallcw undercround pipe, approximately 1.5 feet deep
is observed in this prcéile. Figure 4.2.2, a radar profile ob-
tained alonc the 0 west line, displays the deep reflector observed

tc exist scutheast cf the former remote assembly building.

Figure 4.2.3 presents a map of subsurface features observed
in radar profiles taken over Area B. Features of interest include
three shallow underground pipes associated with a septic system
currently in use at the building, a shallow reflector adjacent to
the building, a deep reflectcr southwest of the building, and




three areas of shallow metallic debris in the southern portion of
the site. The location and extent of these features were marked
with spray paint on the ground surface of the area upon completion
of the survey.

4.3 Nuclear Lake

Figure 4.3.1 presents a map of magnetic targets detected with
the Forster fluxgate gradiometer during the magnetometry survey of
Nuclear Lake. Targets are numbered and the approximate coordi-
nates of each are listed in Table 4-1. As previously mentioned,
each target corresponds to a magnetic gradient in excess of + 20
gammas. Actua. target locations may differ by as much as 2 5
meters from marked locations due to positioning difficulties on
the lake encountered during the survey. Many of the targets
observed near the shore of the lake are believed to be associated
with bedrzck cutcroppings.

Figure 4.3.4 presents a map of prominent reflecters observed
in radar prcfiles taken over Nuclear Lake. The approximate lo-
cation, depth, and size cf each reflector are presented in Tables
¢-2 and 4-3. Reflective targets detected in the GPR survey of the
lake appear tc ke fairly isolated, and most exist between the 300
and 500 scuth lines, east of the 0 east line. Reflective targets
corresponding tc magnetic targets are associated with magnetic
gradients greater than = :C gammas. Reflective targets that do
not correspond tc magnetic targets possess magnetic gradients less
than +«+ 20 gammas. bue to positioning difficulties encountered
during the lake surveys, the possibility exists that GPR scans may
not have beern run directly over each magnetic target previously
detected. Therefore, magnetic targets that do not correspond to
reflective targets can not be ruled out as possible metallic

objects.




TABLE 4-1

Estimated Coordinates of Magnetic Targets

Located on Nuclear Lake

Magnetic
Target Number Location

1 805s, 10w
pi 8075, 30w
3 813s, 60w
4 7958, 44w
g 7608, 35w
é 680S, 55w
7 €538, 7w
8 €20, 77w
S tg9ts £5w
1C 5125, ¢€Ew
as £i0s, 6%w
i 2128, ECw
13 4858, SBW
14 4€7s, BIwW
1t 4408, 85w
1€ 4208, GBw
17 36Cs, 110w
18 3908, 90w
16 3808, 70w
2C 3308, 152w

Target Number Location
21 3205, 85w
22 3208, 75w
23 300s, 80w
24 1908, 172w
25 1908, 70w
26 1778, 60W
27 135s, 20w
28 1065, 10w
29 80s, SwW
30 80s, 30E
31 g0s, 30E
32 985, 30t
33 1208, 3SE
34 2208, 5E
35 300s, 20E
3¢ 4788, 7°%E
37 593s, 10t
38 686S, B85E
39 707s, 90E
40 630s, 190E
41 7958, 20E




TABLE 4-2

Estimated Coordinates and Depths of Reflective Targets
Detected in GPR Survey of Nuclear Lake

Scan Lecation

Line (meters) Along Scan (meters) Depth (feet) Size (meters)

5w 353s 11 1.7

5w 5578 15 1.6

10E 180s 10 0.7

10E 3438 11 1.3

1CE 3€4S 11 2.0

1CE 40CS 11 0.6

1CE 4718 12 1.0

2CE 3728 11 0.8

2rE 44 12 2.0

Tt 3¢2¢ ic 1.3

3CE §418 12 C.9

€0E J3e¢ 9 <.t

€0t RSB 10 1.8

£€CE 4008 11 1.8

1C0E 4828 12 1.6

1nte sl 12 C.€




Estimated Depths of
Magnetic Targets

Magnetic
Target Number
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TABLE 4-3

Reflective Targets Corresponding to
Previously Detected in the Lake

Depth (feet) Size (meters)
4 0.3
2 0.3
5 0.3
€ 0.3

10 0.6
8 0.2
4 .2
3 0.1
4 C.€
3 0.3
1 .2
7 0.2
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5.0 CONCLUSIONS

The radar data acquired in the GPR surveys of Areas A and B
is of high quality. Soil in the area is such that penetration
depths in excess of 20 feet were attained. Radar scan lines
conducted over each area were spaced €0 as to provide maximum site
coverage as well as accurate locations of underground pipes and
subsurface features observed in the data.

Navigation was a major problem in surveys conducted on Nu-
clear Lake. Actual scans may have deviated by as much as 5 meters
east or west of desired course headings due to wind currents. The
possibility exists that some targets may have gone undetected. Of
primary concern was the fact that the center line extended along
the 0 east line acrcss the lake stretched significantly throughout
the ccurse cf the survey. Markers placed along this line at 100
meter centers were observed tc have deviated by as much as 10
meters north or scuth of the desired location.

Appreciakle cencentrations of magnetic or reflective targets
were not cbserved at any one location on the lake. The results of
the lake curvey, hocwever, does indicate the presence cf random
metallic objects cn the lake bottom. It is GEO-CENTERS' opinion
that targets :ndicate in Tables 4-1, 4-2, and 4-3 warrant further

investigatiln,
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Geophysical Field Measurement Techniques

This section describes the geophysical techniques used in
this survey. Section A.1 reviews the theory of GPR, and Section
A.2 describes GPR instrumentation. Section A.3 reviews the theory
and technique of electrical resistivity. Section A.4 reviews the
theory of magnetometry and provides a description of how the
technique was used in this survey.

Ground Penetratina Radar

The pr:ncigple cf ground penetrating radar (GPR) involves the
generaticn of a wavetra:n of electromagnetic radiation in the
frequency range cf 10 to 1000 MHz at the surface of the earth. In
acccrdance with trne lawe of classical electromagnetism, the wave

m

propagactes thrcugh the subsurface with material dependent attenua-
tion. Wwher the wavetrain encounters interfaces between materials
cf differernt el.ecuicmaznetic properties, the wave 1s partially
reflectes. Th:s refiected energy 1s then detected by the surface
rece:ver, and the travel time between transmission and detection
15 reccrded. 1f the velocity of propagation is kncwn, the time

interva. measurel ce- e ceonverted intc a depth.

The velecc:ity c¢f propagation of the electromagnetic wave
through the ez:tn carn be determined as a result of the calibraticorn
process. Fcr earth materials with a relatively effective dielec-
tric constant, ¢_ the velocity of propagation, Vi of the elec-

1S

tromagnetic wave 1s approximated by:

£ e, ° (h-1)




A

where:

we= 2nf = angular frequency of the electromagnetic radiation

J = frequency hertz

€= 3 x 108 m/sec, the propagation velocity of electromagne-
tic energy in free space

B = phase constant, or the imaginary part, of the propagation
constant of the medium through which the electromagnetic
wave travels,

The prase constant, B, is obtained from vy, the complex propa-
gation constant cf the medium through which the electromagnetic
wave travels. The prcopagation constant, vy, is derived from
Maxwell’'s equaticns describing the behavior of electromagnetic
fields and ic defined as:

= * =

y = oo + MF = i~u"uf o~ dwpert tA-21
where:

a = attenueticn constant of the medium

¢ = regrei:r perreability of the medium

¢ = effective cdielectric permitivity of the medium
w = ancula: freqguency cof the electromagnetic energy

c = effective electrical conductivity of the medium

In common earth materials there is a trade-off between the
depth of electromagnetic penetration and the resclution of sub-
surface structure. The depth of penetration is determined by the

frequency of the i1nduced electromaanetic energy as well as the




electromagnetic properties of the material through which the
energy travels. Signal attenuation, A, is approximated by:

A = 20 log e® = 8.68a (dB/m) (A-3)

Attenuation increases with increasing frequency. By increasing
the frequency of the energy induced, through the use of different
antennas, the depth of penetration is decreased, while finer
resolution of shallower structure is attained.

The amount cf enerqgy reflected at any electromagnetic inter-

face is descr:bed by the complex reflection coefficient:

reflecticn
rp.e» :rpedance cf upper layer

complex impedance of lower layer

i¢ given by:

where ~ 1§ the electromagnetic propagation constant defined irn
Equation A-C.




A summary of the physical properties of common media which
affect the propagation and attenuation of electromagnetic signals
is shown in Table A-1. Careful analysis of reflected radar
pulses, combined with a knowledge of the electromagnetic proper-
ties of the soil through which they propagate can provide inform-
ation regarding location, depth, and composition of buried ob-
jects. For example, metallic objects have different electro-
magnetic properties than soils and will, therefore, give rise to
strong reflections and a phase shift. Geologic interfaces give
relatively weak reflections and no significant phase shift.

A more guantitative picture cf the penetration performance of
the GPR is shown in Figure A-1l. Here, the range (for different
electromagnetic frequencies) is plotted directly as a function of
attenuation in various media. The plots result from calculations
assuming the return signal 1s from a rough plane reflector.

Ground Penetrating Radar Instrumentation

The egquipment reguarecd in GPR consists of an antenna, a
transmitter, a control umt, a data output device, and a power
supply. A radar antenna is a radic antenna designed to provide a
,igh sigral-tc-nc: ratic and either emits a radar pulse, re-
ceives a radar pulse, cr does both. The transmitter, when trig-
gerecd, generates a shcrt duration puise ranging from 1 to 6 nanc-
seconde. The pulse repetiticn rate is typically 50 KHz which s

contrclled by a 50 KEz clock.

The control unit consists of a transmit-receive selector, 2
radar signal receiver system, and an ancillary signal processinc
unit. The transmit-receive selectcr switches the antenna from the
transmit mode tc the receive mode and disables the pulse trans-




mitter a few nanoseconds after the transmitter is triggered. The
receiver system amplifies the reflected signal received by the
antenna and transforms the signal from radio frequencies to audio
frequencies so that the signal can be displayed or recorded. The
reflected signals, which are sinusoidal in shape, are intensity
modulated and transformed into a series of dark and light bands.
The more positive or negative signal amplitudes appear as darker
bands, while signal amplitudes closer to zero appear as lighter
bands. The ancillary signal processing unit performs a variety of
functions in order to apply various filters to the data.

A Geophysical Surwvey Systems, Inc. (GSSI) System 7 was used
to conduct this survey. Figure A-2 presents a block diagram of a
typical GFF syster. A nurmber of antennas are available ranging
from 10 MHz (GEO-CENTERS' proprietary deep penetrating antenna) to
300 MHz. Takble A-2 summarizes the characteristics of several of
the ava:lab.e anternas. The rad:ation pattern of a 300 MHz GSSI

antenna :s presentec in Figure A-1.

Ele-tr:cal Fesicet:ivaity Technigues and Instrumentation

Earth res:st:vity surveys have been used for many years in
explzrat:con fc: zrcund water arnd rireral deposits ané in the study
of engineer:nz preperties of earth materials. Equipment tc mea-
sure cesistivity consists of a controlled source of electric cut-
rent, a device fo: measuring the pctential differences generated
by the current passing through the eartn and a number of elec-
trodes for coupling the current 1into the earth. The volume of
subsurface material influencing the resistivity measurement s
controlled by the spacing and geometry of the electrodes. While
any array cf fcur or more electrode contacts can be wused in
studyins earth res:stivity, .elatively few electrode configura-




tions have been accepted as standard arrays in practice. Figure
A-3 shows the three most common electrode arrays used in the
resistivity method. Many factors are considered in the choice of
array configurations for a given problem. Susceptibility to
geological noise, ease of array movement, and the nature of the
assumed structure are a few of these factors.

For each of the three (3) electrode confiqurations in Figure
A-4, the apparent resistivity, p,+ can be calculated from:

Vv
Py = 2n — a, Wenner array (A-6a)
I

where:
V = potential daifference

I = induced electric current

a = spacting between electrodes

. = K — (b} - - + 2, Schlumberger Array (A-6L)
where:

b = distance between potential electrodes
L = half the d:stance between current electrodes

2

(L - 1, Double Dipole Array (A-6c)

o I o

where:

b = distance between current electrodes and between potential




electrodes
L = distance between mid-points of current electrodes and
potential electrodes

Measurements of bulk soil resistivity can be used to estimate
expected penetration depth of the GPR. Figure A-5 shows maximum
radar range as a function of electrical resistivity (DC conduc-
tivity). From a few measur-ments of resistivity on the gsite of
interest, the expected depth of penetration can be estimated for a
range of fregquencies. The best antenna for the application can
then be selected, providing the optimum trade-off between pene-
tration and resclution,

Magnetometry

The magriitude and direction cf the earth’s magnetic field are
functions of location, particularly latitude. 1In the continental
United States, the magnetic field intensity varies from approxi-
mately C.50 gauss (0.50 gauss = 50,000 nanotesla (nT) = 50,000
gammas (v)) 1n the south to approximately 0,60 gauss (60,000 v) in
the north. The magnetic fie.d intensity at a certain location
varies with time as well and daily, or diurnal, fluctuations may

vary by as much as 51+ ¢1 more,

All materia.s exhibit magnetism since they are made up of

moving charges. The deqree tc which a material can become
magnetized i1s determined by its magnetic susceptibility. The
magnetic susceptibility of ferromagnetic materials - those con-

taining iron, nickel, or cobalt - typically ranges from 1 to 10
cgs units. Susceptibilities of naturally occurring rocks and
sediments are normally several orders of magnitude smaller.




A dipole is a pair of equal charges, or poles, of opposite
signs that are infinitely close together. All materials can be
thought of as a continuous distribution of dipoles. 1In the pre-
sence of the earth’s magnetic field, these dipoles become aligned
in such a way as to produce a dipole moment and induce a dipole
magnetic field in the material (Telford et. al., 1976). 1In fer-
romagnetic materials, the dipole magnetic field induced is large
due to an interaction between the individual charges or poles.
The strength and direction of the dipole magnetic field will also
be affected by the permanent, or remnant, dipole moment of the
object. The magnitude of the permanent dipole moment of a ma-
terial depends upen its magnetic and thermal history.

The dipcle magnetic field created by a ferromagnetic object
is superimposed upon the external magnetic field of the earth and,
if sufficiently large, 1t can be detected as a magnetic anomaly.
Magnetic anomalies are detected by forming the vector difference:

0T = M - B (A=7)
where:

LT = the dipcle magnetic field anomaly

¥ = the dipele magnetic field measured

BE_ = the amtient magnetic field of the earth

The bas:c expression for estimating the maximum amplitude of
the total magnetic field anomaly associated with a point dipole
is:

M
0T = -3 (A-8)




where:

M = the magnitude of the induced dipole magnetic moment
(pole-cm).

t = the radial distance (cm) from the ferromagnetic object
producing the anomaly to the field sensor.

Equation A-8 states that the magnitude of the total magnetic field
anomaly associated with a point dipole decays approximately as

1/r3.

A simple mcdel has been developed and is commonly used to
calculate the maximum amplitude of the total magnetic field wuno-
maly associated with a point dipole (Gendzwill, 1981). This model
assumes that the dipcle moment of the ferromagnetic object pro-
ducing the anomaly 1is congruent with the earth’s magnetic field
vector. The total magnetic field anomaly, 8T, is calculated from:

-
[%

& _2
M olxl10Ty 367 -

LT = - (A-9)
!'.
where:
d =« ¥ cos ! - Z sin 1l
fowxf e yE . ?

1 = the inclination of the dipole moment (in degrees)

X = the horizontal N-S distance (cm) from the field sensor
tc the object. Positive X values north of the object.
Negative X values south of the object.

Y = the horizontal E-W distance (cm) from the field senscr



to the object. Positive Y values west of the object.
Negative Y values east of the object.

2 = the vertical distance (cm) from the horizontal plane of
the field sensor to the object. Positive Z values below
the horizontal plane. Negative Z values above the
horizontal plane.

M = the magnitude of the induced dipole magnetic moment
(pole-cm).

0T = the total magnetic field anomaly (gammas).

Solving Equation A-9 for the induced dipole magnetic moment
yields:

-5 3
{(1x10 °) AT r~
M= x Y] (A"lo)
3d° -« '

The larcer the induced dipole magnetic moment of an object, the
larger the strength of the total magnetic field associated with
the object. Measurements of the total magnetic field anomaly
associated with an object can be used to calculate the induced
dipole moment cf the object via Equation A-10. From this calcu-
lation, the relative size of the object can be ascertained.

Magnetometers are used to detect anomalies in the magnetic
field of the earth produced by ferromagnetic objects. Proton
precession and optically pumped alkali-vapor sensors measure the
scalar magnitude but not the direction of the magnetic field
vector. These are orientation insensitive scalar instruments and
are known as total field magnetometers., Fluxgate sensors measure
the component of the magnetic field vector along the axis of the
sensor cores and are capable of measuring the magnitude and direc-



tion of the magnetic field vector. Wwhen the sensor cores are
oriented parallel to the direction of the magnetic field vector, a
value of the total magnetic field can be obtained.

Proton precession magnetometers are based upon the idea that
protons, in the presence of a magnetic field, will align their
spin axes along the direction of the field. A change in the field
causes the protons to precess to a different spin axis alignament.
This precession is measured as a frequency proportional to the
strength of the magnetic field. Proton precession sensors consist
of a coil mounted around a container filled with a fluid having a
large amount of free protons. A calibrated polarizing current is
applied to the cecil and the resulting magnetic field aligns the
proton spin axes. Upon removal of the polarizing current, the
protons precess to realign their spin axes with the ambient mag-
netic field. The precession, cr larmor frequency, is measured and
converted intc an audic cr digitel display that is a measure of
the total magnetic field. Proton precession magnetometers com-
mercially availatle include the Geometrics G-856 and the Scintrex
MF2.

Optically purped sensors use the strength of the magnetic
field tec contrcl the intensity of light being focused in a photoe-
cell. These sensors consist of an alkali-vapor lamp, a lens and
filter system, an alkali-vapor light absorption cell mounted in an
RF coi1l, and a photodetector. Common alkali vapors wused are
either cesium, rubidium, or helium. Light emitted from the lamp
is conditicned ty the lens and filter system and passed in to the
absorption cell, Light passing out of the absorption cell is
focused on the photodetector, and the resulting electric signal is
fed back to the RF coil. This creates a self-sustained oscil-
lation, or rescnance, that is monitored at the photodetector. The




opacity of the absorption cell varies according to the ambient
magnetic field. Changes in the magnetic field cause the oscilla-
tion frequency to shift, The oscillation frequency is processed
and converted into an audio or digital display that is a measure
of the total magnetic field. A commercially available optically
pumped sensor is the Varian 49-554 cesium vapor magnetometer.

Fluxgate sensors consist of two parallel cores of a magnetic
material such as mu-metal, permalloy, ferrite, etc., that has a
very high permeability at low magnetic fields. These cores 2p-
proach saturation in very weak magnetic fields. The two cores are
each wound with primary and secondary coils that are of opposite
polarities. The two primary coils are connected in series and
energized by a low frequency (50-1000 Hz) current. This current
is sufficient to magnetize the cores to saturation, in opposite
polarity, twice each cycle.

The secondary coils, which consist of many turns of fine
wire, are connected tc a differential amplifier that detects the
magnetic flux in each core. In the absence of an external magne-
tic field, the saturation of the cores is symmetrical and of op-
posite sign near the peak of each half-cycle. As a result, the
outputs from the two secondary windings cancel. In the presence
of an external magnetic field component parallel to the cores,
saturation occurs earlier for one half-cycle than the other. This
produces an unbalance because the fluxes measured in each core do
not cancel. The height of the voltage pulses output from the
differential amplifier is proportional to the amplitude of the
biasing field of the earth., A current through an additional coil
nullifies most of the background, or regional, magnetic field so
that the sensor is sensitive to small changes in the earth’s
magnetic field. The fluxgate probe can be used to measure small

re



magnetic fields and vertical gradients ranging from 1 v to 1 x 107
Y.

Fluxgate sensors that are commercially available include the
Schonstedt GA-22 and the Forster Ferex 4.021. The Forster Ferex
4.021 consists of two fluxgate probes, one above the other, that
are electronically balanced and separated by a distance of 40 c=m.
The sensor can be operated in a "static difference” mode in which
the difference in magnetic field, or vertical gradient, between
the two sensors is measured. Seven linear sensitivity ranges are
available with this instrument. 1t can be set g0 as to measure
gradients between & 10 v, ¢ 30 v, ¢ 100 v, + 300 vy, + 1000 v, =
3000 vy, and ¢ 10,000 v. An audio output is provided when grea-
dients in excess of 20% of the maximum for a particular range
setting are detected.

The gradient, then, is the difference in the intensity of the
magnet:ic field as measured at each sensor, divided by the distance
between the two senscts. The gradient is measured at the midpoint
between the twc sensors. The vertical gradient can be expressed
by taking the derivative with respect to distance, r, of Equation
A-6:

ans - 3% -3 M ~3LT
= L 3 & e—————— (A"'ll)
ar r” r - r

Equation A-10 states that the vertical magnetic gradient associ-
ated with a point dipole magnitude of decays as 1/r4. The mag-
nitude of the vertical magnetic gradient associated with a point
dipole decays at a much greater rate than does the magnitude of
the tota)l magnetic field anomaly associated with a point dipole.
Measurements of vertical magnetic gradients are useful because the



regional magnetic field has been effectively from the measurement
removed so that weaker anomalies are better defined. Also, di-
urnal fluctuations are removed from the measurement,




TABLE A-1

Approximate VHF Electramagnetic Parameters of
Typical Earth Materials

Approximate Approximate

Conductivity Dielectric Depth of
Material ¢ (mho/m) Constant Penetration
Air 0 1 Max (km)
Limestone 1077 7 |
Granite (dry) 1078 5 |
sand (dry) 1077 to 1073 4 to 6 |
Bedded Salt 107° to 107¢ 3 to 6 |
Freshwater Ice 107° to 10773 4 |
Permafrost 1074 to 107° 4 tc 8 |
sand, Saturated 1074 to 107 30 to 50 |
Freshwater 107% to 3 x 1072 81 !
Silt, Saturated 2073 to 1077 10 |
Rich Agraicultural |

Land 107° 15 |

Clay., Saturated . = te ! 8 to 12 °

Seawater 4 81 Min (cm)



TABLE A-2

Selected Radar Parameters for Calculating Maximum Range

GEO-CENTERS'

Proprietary
System Design Standard GSSI Systems
Center frequency 10 MHz 80/120 MHz 300 MHz
Parameter
P, (Peak) (wWatts) 2.5 x 10 50 12
e - -8 ~10 A -10
Pmin (Watts .5 x 10 S x 10 1.2 x 10
Q -110 dB -110 dB -110 dB
E. = E| 5% (-13 dB) 5% (-13 ds) 5% (-13 dB)
Gt = Gy 1.58% (2 dB" 1.585 (2 dB) 1.58% (2 dB)
where:
P = power (watts)
Q =~ radar system performance factor
E = transmit/receive efficiency
G = transmit/receive gain factor
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Mr. James D. Berger, Director

Environmental Survey and Site
Assessment Program

Oak Ridge Asscciated Universities

Post Office Box 117

Oak Ridge, Tennessee 37831

Dear Mr. Berger:

This letter provides authorization for 2 individuals to attend a ageting to be
held in Rockville, Md. at NRC headquarters on Septeaber 26, 1989 with the
Department of the Interior to discuss the Nuclear Lake site in NY. Cost
estimate details should be provided in the next aonthly report.

This work should be performed under the Interagency Agreement entitled
“Radiological Evaluation Assistance for Foraerly Licensed Sites", FIN A9093.
Funding for this task was previously provided via an executed SF173.

If you have any questions, please give me a call at FTS 492-04%6.

Uiy vy 0.

David Tiktinsky, Technical Assistance
Project Manager

Program Management, Policy Development
and Analysis Staff, NMSS

cc: R. Kernard, ORAU

Distribution:
DTiktinsky
GBeveridge
GLaRoche, IMNS
JSwift, IMNS
GBidinger, IMNS

FIN A9093

NMSS r/f¢

OFC INMSS: B :NMSS:PLB SNMSS:INS MNS : t
————————— i : °‘—°"—-—"/"‘*-‘W'--- o - T O 5t e o > - -~ - " - -
NAME zDTiZ: nsky :GBeveridge : oche  :JHNI ft/@bidimpens : :
DATE :9/- /89 19/, /89 1976789 19989 : :

OFFICIAL RECORD COPY



Office of Nuclear Material Safety and Safeguards }
. Items ot Interest Mﬂ,‘
Week Enoing September 29, 1989 :
AN, . _
INDUSTRIAL AND MEDICAL NUCLEAR SAFETY 0242¢7

~ Fuel Cycle Safety

Meetings with the Babcock and Wilcox Company and with National Park
Service Reéieieﬁtﬁ!ive? P

On September 26, 1989, Babcock and Wilcox (B&W) personnel met with staff
members of the Fuel Cycle Safety Branch, the Division ot Low-Level Waste
Management and Decommissioning, and Region I to describe B&W's plans for

- grounawater monitoring at the BsW site in Parks Township, Pennsylvania.

\

ldc

The proposed monitoring 1s intended to provide information sbout the
groundwater in the vicinity of previous on-site waste disposals. The staff
informed the BAW representatives that the proposal for initial studies,
which include drilling and installing monitor wells to obtain specific
subsurface information as well as initial monitoring dats, appeared
reasonable. It was noted that this information should serve as 3 basis
for & B&W plan for continued long-term groundwater monitoring. The staff
refterated its request that a schedule for implementation be included in
the plan when formally submitted.

On September 26, 1989, staff members of the Office of Nuclear Material
Safety and Safeguards, the Office of General Counsel, and Region I met with
representatives of the National Park Service, Department of the Interior,
to discuss the status of the former Gult United Nuclear Corporation site
near Pawling, New York. Also present at the meeting were staff members of
Uek Ridge Associated Universities, technical assistance contractor for the
NRC, who performed the most recent radiological survey of the site now held
by the National Park Service. The purpose of the meeting was to obtain
current information regarding the site from the Park Service and to discuss
potential further site characterization ano remediatfon actions.

Both of the above meetings and topics are related to actions discussed at
the hearing held August 3, 1989, by the Subcommittee on Environment, Energy,
and National Resources, House Committee on Government Operatiuns, chaired
by Representative Mike Synar,

HIGH-LEVEL WASTE MANAGEMENT
Techhical Exchag;:\qfth DOE on ;éhaonic Models

was conducted with DOE on Sept
e purpose of ths exchange was\to discuss NRC'S draft Tedhnical
Position tectonic models, as well as relationship of tecton
to DOE's program for characterizing the Yudcs Mountain Site. Representativ
from the Nuclear Waste Technical Review Board\and the AdW{sory Committee on
Nuclear Waste\a1so participate The open technical discu
understanding
interactions to

1989,

SEPTEMBER 29, 1989 ENCLOSURE B
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Introduction

Nuclear lake is 1137 acres of property located on the boundary
between the towns of Pawling and Beekman in Dutchess Countv, New York,
The Site contains a 50 acre lake and is noted locally for its scenic
beauty and diversity of plant life. Fram 1938 to 1972, the propertyv
housed a nuclear fuels processing and research facility and thus
received the name '"'Nuclear Lake',

In 1979, the 1137 acre parcel was acquired by the National Park
Service for the purpose of reiocating the Appalachian Trail. The
purchase was made upon the recarmendation of the Dutchess County
Appalachian Trail Relocation Carmattee: a group formed by the Park
Scrvice in 1976, 1o help identify suitable parcels of land in southern
and eastern Dutchess County, through which the Appalachian Trail could
be rerouted. The Relocation Camittee, camposed of local government
acenries, private ci-:zens arnd croups. and indivicuals interested in
recreation, opern space and hixing. identified the Nucliear Lake propertiv
fir 118 strong scerac apjral and its potential for local and regional
TelTeATIONE: USEe,

Unor parchase of the land. the National Park Service foimed a
Trlizen& corrittes o3l the Nuclear lake Management Cormittee,
This corrmittee was oyrised of representatives from local and state
EOVETTEnt . recreation. emvironrental groups and educational insti-
1

A
10w i

o

tyone, Its function was 1o study the Nuclear Lake site and develop
managereent poans for o its future use by hikers and the coarunity at large.
AU 1vs fivst mesting in Julv of 1979, the Nuciear Lake Managerent
Carities sonstitsted vy 4rittees to pian individually for the
o

BILEE ghort and long tor

AU the Aggist 197 meeting of the Long Range Flanning Comittee,
reyressntatives frar the Harle Vallev Alliance, a regional public
Inlerest GrOUL. requested *hat the carmittee investigate past industrial
yractica® and the potentizl fur radioactive contamination at the site.
Aithough the property had been cleared for unrestricted use by all
govertcent agencies invelived in decarmissioning the facility, concerns
raised by the HVA, local griernment and others, made it apparent that
additional review was needed. In response to that need, the Site
Ciecarance Subcarittee was fcorm»d and charged with investigating the
site's safety for future public use.

Al hough sae members of the Site Clearance Subcammittee have
scienti:ic training, mi<1 are concerned citizens and lack the expertise
10 technically reviaw and evaliuatle the available data. The members
deter~inxd that the most appropriate role for the Subcamittee would be
10 prepare a report that woulcd absiract all available information which
couid be obrtained fror governcent agency and facility records. The
renort wouTd ot dectively reconstruct activities and conditions on the
site. This inforreztion ww'id then be presented in a manageable form to
the soienrtific exrunaty and the public for their review. This study,
"Nuclear lake - A Resource In Question' represents the efforts of the




Surainroittes 1N o prepave Suthoa report, Work teagan o in Asgust 1859
anlt enlo 2 in Sepoantar 10801

Orce the study has beeon revicwed by the scientific community
and the general publiic, the Sire Clearance Subcomnittee will
as:embie all comments and formulate recommendations which will be
passed on to the Nuclear Lake Managemeat Committee.



Method

NUCLEAR LAKE MANAGEMENT OOMMITTEE & SUBOOMMITTEES

In August 1972, the Nuclear lake Management Camittee was formed
by request of the Natianal Park Service, to provide guidance on the
managemert of the Nuclear lake property located in Pawling, New York.

The 34 member Nuclear Lake Management Camittee has representation

fram the

1)
2)
KB
4}
5y
6)
7

8)
a

=i
10)
11
12)
131
14
15)
16»
17
18)
1@
20,::

following groups:

Dutchess County Department of Parks Recreation Conservation
Dutchess County Department of Planning and Transportation
National Park Service

NYS Office of Parks and Recreation

Dutchess County Environmental Management Council
Dutchess Countv Cooperative Extension Association

Town cf Beewmar Consservation Advisory Council

Towr of Pawline Conservation Commission

Twn of Beexmar Recreation Camission

Town of Pawling Recreation Camission

Surervisore fron 1owns of Beekman and Pawling

County lerislators {rar Beekman and Pawling

Dutchess Corrmanity College

NYUNS Travi Conference

Carmv Arboretur of the NYS Botanical Gardens

Appatacnian Tra:l Conference

Dutchess Crunty Lepislature Recreation Subcormittee

New Yorr State Department of Environmental Conservation
Foderation of Dutchess County Fish & Game Clubs, Inc.
Private citizens and organizations.

Three SchexrTitiess were established by the members of the Nuclear
lake Manasarent Carmittee: the long Range Planning Camittiee, Short
Pange Plarnine Crrittee. and the Site Clearance Subcormittee.

The function of the Lonz Fange Flanning Camittee is to develop a
Natural Resource Inventory and Management Plan for the Nuclear lake

Property.

1)
2)

3)
4)

5)

6)

The Management Plan would:

state corunity goals as they affect the Nuclear lake property;
be consistent with the objectives of the relocation of the
Appalachian Trail:

define a rational boundary between the Appalachian Trail uses
and camercial areas:

define fiscal respornsibilities for prospective improvements
and their maintenance COSis.

would provide a definition of management responsibilities;
fit ir with the recreational peeds, potential land use
pattern and resource pattern of the southern Dutchess County
area:




7)
8)
9)

The

wolld poovide #uidines for the Natliarzl Park Soriice
Arcatactize Trail Confevonce 08 crner Troore,

pProgoee ases That do not exc=«I the carmyling cafacity
of the site;

encourage the consistency of lacal planning efforts with

the use of the property.

Short Parge Planning Cammittee was organized as a managerent

group to make recarendations to the Mational Park Service regarding:

1)

2)

3)

The
Planning

the security and/or disposal of chemicals, waste materials,
laboratory equipment and miscellaneous debris located in the
buildings or on the property;

the temporary control of use and access to the property such

as the managerent of hunting, fishing and woodcutting activities;
temporary security of the property which includes the posting
s1gns, piacing locks on the buiidings and the front gzate, and
maintaining a caretaker for the property.

Site Clearance Subcamittee which is part of the Lohg Range
Comirtee, was established to investigate the past operations

of the United Nuclear Cormcration for the purpose of determmining the
site’'s safery for public use. The Subcurrittee’s functions include-

1)

gathering available information and data and assembling this
infomarioan into the study, "Nucl~ar lake - A Resource In
Question':

deterwines if further studies or testing on the site are
needed and the extent of such studies;

forming Study Review Teams wh would evaluate the studv and
make recamendations as to whether the property poses a he 'th
risk to the pubiic.

SITE CLEARANCE SUBCOMMITTEE PROGRAM PROCEDURES

The
1)
2)
3)
4)

5)

RESURCES UTILIZED BY THE SUBCOMITTEE FOR PREPARATION OF THIS STUDY INCLUDE:

Site Clearance Subcomittee activities include the following:

inventory, define and prioritize potential problems:

determine the goals and objectives of the Subcomittee;
research and abstract information for incorporation into

the study;

present the study to the Study Review Teams and the public for
their caments and recammendation:

review and assemble the recamnendations from the Review Teams
and public, and present theam to the Nuclear Lake Management
Camittee,

1)

Certain records concerning United Nuclear Corporation (UNC)
operations - these include daily operation log books, operation
manuals, health and safety memos, test results and other reports;




ceriain rerris from the Ne York Stave Deparvens of Frovi-
Tetre e o e tiopoab AR S D S AL

meres, fleld dnspeotiorn reqs ros m:er-—ct'f’.vo:- a: ir'-,"'-r.;g»'.a;
M, VErius peorta and resulte of rwdiclopiosT teeis o
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certain r~ec~rds {ro the Nuclear feg J;aton Car.isaion {(for:
known as U.S. Ataric Pnergy Crrru:s.cn) - which include opera-
ting peits and licenses for UNC and radiolngical test data;
ATQCR Corpcration - reporis on decontarination procedures;
New Yorx State Health Department and Dutchess County Health
Derartment - records, including permits, incer-office and
inter~agency memcs and radiological test results;
miscellanecus local government mercs and correspendence from
the towns of Beekman and Pawling.

ADDITIQNAL STUDIES AND TESTS

Additional studies and tests were undertaken during the vear and a
half in which the Site Clearance Subcarmittee conducted its werk., The
resiits of these studies huve been incorporated into this document and
1nciude

1) Carma Analysis of S Water and Vegeratian fram Nuclear Lake,

Wy

New York - perfomed t_ Tniversity of Texas at va..as, Ocrober

~ December 1979,

2) Aerial Radioixeic Suxm:ﬂztp_f‘ the Inited Nuclear Facility
at_suclear Laxe near pPaw.ing, we% 1CrK, conducted by B & G
Inc, 1n Mayv 1980,

3) Sequential Photographic Analvsis of Nuclear lake, Dutchess
County, conducted by the Resource Information Laboratory,

mell Lniversity, Ithaca, New York July 1980.

Nuclear lake Radiclogical Fish Samp’ g, cnnducted by New York
State Deparwment of Health, April 17. 1980.
Cherical Analvsis of Nuclear lake Water Samples, conducted
by the Dutchess County Department of Health, January 1980,

DOCMENT PREPARATION PROCEDURES

Since August 1979, the Subcamittee has been meeting on an average
of twice a month in an effort to prepare this studv. The document
preparation procedures were as follows:

Determine the resources and data available to the camittee;
determine how the data would be organized and asserbled into
the study:

develop a format to be used throughaut the study;

designate research responsibilities to camittee members;
each section researched and written by the comittee members;
each section reviewed and edited for abjectivity and content
by the entire camittee;




assamble and print the study;

form Study Review Teams to review the study, analvze the
information and make caments and recamendations:

Present and distribute the study to the public and encourage
their review.

STUDY REVIEW TEAMS:

Study Review Teams were formed by the Site Clearance Subcamittee.
Their function is to review this study ‘‘Nuclear lLake - A Resource
In Question” and to make recommendations as to the site's safety for
unrestricted public use. The teams are camprised of scientists and
individuals fram government agencies, academic institutions, business
and private organizations located throughout the country. Below is a
list of teams that have been approached and asked to review this document.
Additionally, the study will be presented to the public. Any requests
(fram organizations not listed here) to camment on this study are en-
courased and will be acknowledged.

-

Suggested List of Study Review Teams*

Government Agengis
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I. History of Lake Development

DAM & LAKE DEVELOPMENT

Cn October 20, 1936, Mr. Herbert M. Teets, owner of the property
camonly known as Nuclear Lake, applied to the Department of Public
Works for permission to construct a small dam on a stream which meandered
through a large wetland and eventually flowed into Whaley Lake Stream,
in the town of Beekman, New York. (See Figure 1-1, 1948 USGS Topographic
Map "Poughquag’” Quadrangle), (1). Though the application was approved,
the darm was not built at that time.

Mr. Teets' 1936 Application for Construction (2) indicated that:

1. The watershed areas above the proposed dam drains entirelv
into the "Nuclear lake Swamp” area and is 1.6 square miles:

2. The natural material of the bed on which the proposed dam
would rest consists of 'granite';

3. Facing downstream the nature of material camposing the right
and left banks of the stream consists of 'granite";

4. The proposed dar. would have been 15' high, creating a lake
area at spillcrest elevation of 54 acres impounding 23,500,000
cubic feet of water.

Analvsis of October 26, 1941 aerial photographs (3) points out same
earlier natural features of the ''Nuclear Lake Property' (see Figure IV-
1). "™he area was originally camosed of a large wooded wetland located
within hilly irregular wooded terrain. The large wetland is part of a
series of wooded wetlands interconnected by a network of streams. The
nerthern portion of the large wetrland was higher in elevation, suggesting
inat this wetland drained generally toward its central section and
a ptied cut al the most southerly point.

turing dry periods i1 appeared that vehicular traffic was possible
throuch tife N\W corner of the wetland, as a portian of what appeared to
L an underdeveloped narrow road was clearly visible cutting across this
COTTIeT, :

Several intermittent and perennial streams flowed directly into the
various wetlands on the property. One main stream originating at the
higher elevations of the eastern side of the property flowed across the
large wooded wetland eventually feeding into one of the smaller wetland
areas. Surface runoff occurring from the hillsides in carbination with
the fim fram the intermittent streams, forms the 'Nuclear Lake' property
watershad.

In general all stream flow is in a southerly directian through
inter-connecied wetlands, eventually joining Whaley lake Stream. Whaley
lake Stream {iws westward to Garden Hellow Brook, cambining with Fishkill
Creek.  (See Figure 1-1), Fishkill Creek flows into the Hudson River.
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The 194] aerial photograph analysis also points out that parrow
dirt roads accessed the property fram north and south and that the
entire area was thickly wooded with deciduous trees predominating.

In March 1946, Mr. Milton Chazen and Mr. L. Ryder, new owners of
the property, applied to the State of New York Department of Public
Works, to construct a dam in the same location as the 1936 Teets'
proposal. The Chazen-Ryder Application for Construction (4) indicated
that:

1. The watershed area above the proposed dam is 1.5 square
mi les.

2. The natural material on which the proposed dam would rest
consists of hard yellow clay down to bedrock.

3. Facing downstream, the nature of the material camposing the
right and left banks of the stream consists of rock.

4. The proposed dam was to be 20' long, 16' high, made of
concrete and constructed on an apron of reinforced concrete,
30" wide and 6" thick. This dam would create a lake area
at spillcrest elevation of 52 acres, impounding 18,000
cubic feet of water.

5. The dam would also contain a built-in spillway constructed
of 24" box culvert or 24" cast iron pipe with a suitable
gate valve. The spillway was designed to discharge 181
cubic feet per second.

The Application for Construction was approved on March 23, 1946
(5). The dam was subsequently built. However, rather than being a
concrete dam, it was an “‘earthen type dam" possibly containing a con-
crete core wall (6). There was no spillway in the dam itself, but to
the east of the dam an overfiow channel was cut through natural ground.
(See Figure 1-2). Along the channel, a small "lock type' dam was
constructed and used to raise or lower the level of the lake by three or
four feet. The water impounded originally created a lake to be used for
recreational pruposes. Earlier records show the lake to have the name,
“Pawling Pond".

An analvsis of October 16, 1948 aerial photographs (3), verifies
that a dam had been constructed across an outlet on the southern end of
the main wetland area. (See Figure IV-2). The lake formed by the dam
measured approximately 50 acres as seen previously on the 1941 photog-
raphy. Wetland vegetation disappeared under water except for three small
“iclands". Lake boundav vegetation thickened and filled in to same
extent along the northemn and western shorelines. There existed same
marshy beach along the northern boundary, but generally the wooded
shoreline met the waterline directly. The photography showed the main
dam clearly, but the overflow channel was not visible beneath the heavy
1ree Canopy.

April 11, 1955, aerial photographs were also analvzed (3). This
aralvsis clearly shows details of the dam, control structure, stream
patterns, access roads and two structures near the lake. (See Figure
IV=3). The water Jevel in the lake appeared higher. No beach areas
was evident. Two of the three small islands that appeared in the 1948
photographs have disappeared and the marsh area that was once present
aiong the northem shoreline, is gone.
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Wetlands around the lake are still present as in earlier photographs but
same have dried up, same have became emsller and same have changed
configuration. Two structures are present along the western shoreline
approximately a fourth of the distance up the lake fram the dam. These
structures appear to be the hunting lodge mentioned in other background
information, and the other, by its locatim directly on the lake, a
boathouse.

On November 28, 1973, the dam was field inspected by Mr. Norman
Benson, Dhstrict Manager of the Dutchess County Soil and Water Conservation
District, to ascertain if the existing structure was safe and free fram
danger of failure. Mr. Benson's inspectimn report showed the dam to be
sound and not likely to fail, though same recamendations to improve its
strength were made, Mr. Benson's report in its entirety is found below.

[ M+ Chartes Sraw Envirgnmenrta Speciaist W
Daoness County Cooperative Extensien

NuCoga Lane Management Commit'ee

Sue Ceaante Sup-Lommee Charmar

ezt N Sraw

At your recues! | examuneg the ga™ on Nuciear Lake in the Township of Pawling ang found i 10 be sound and in no
e a0le canger of faute mOWeVe' ' have a tew recommendahions that willimprove the salely of the gam ang fut-
ther gimurest the charces of gam ladure

NUTORT BN 410 TRMOVE TRE waler neignt COnTrD! structure in the outlel stream eas? of the dam 1o keep the lake a!
S CUBSEN €€ ANCICE Jw Y00 OTE hOW Capalily 8l imes o' heavy runolt The stream channei shouig be creaned of
ceos s 1'0™ the water COMO struCture baCe 10 the iake outlet 10 aliow for a tree flow of waler. especially in times o!
neavy fund't Treicwer geé eve tarbs oessuTe 0'f the top of the gam ang aliows for more free boarg

NG 5E TWs reMOvE 16 Twh Curvert pipes from the 1op of dam ang fiii the giches that are lelt when the pipes are
TeMCVel Wil 3 IIGNT Cigy Matena 10 1he 1oz nheight of the present pipes anc pack it well then seed with 2 grass mix-
1ore a0 L0t TresE 'wo CulvET [hDES ate nO! equipped with anti-seep coliars anc. therelore. have some sou
705107 310uNC ne™ SNOUIC INESE Cuve’ls become pluggeo at a ime of high wate’ on the gam. these Culverts couit
Wesr oL la.8ngacaT fanue

humoer Ineee s 1G Y an er00eC area 0n the 10p of the dam east of where the present culvert pipes are Fill this area
w'T g LR Cigy matena’ the wioth 0 the 100 G the 0am: anc west 10 the point where the culvert pipes were 1emoveo
enC ' !ne saTe ceplt This hgn' (4 Talenal snoult be packec as hight as possibe anc then grass seecec anc
moimeC LME ang terhihzer shoyic a's be a0oed for better resuts The easiern end of the gam should not be distur-
DEC 25 i het a heavy §'ass Cover anc. because of 15 somewhat lower eievalion will act as 2 sale emergency spiliway
i Ca5e 0 ar exira heavy runol! storm wher the siream could not handie all the Iake overfiow
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One& €°50B0 SPO!ON 0P the Cam s oniy & fee’ wige at this pOINT ang was mentlioned above as a $pot to e repaired

it you have any turther questions or commen's feel free to write or call me

Sincerely you!s.

TH ot

Norm Benson
! District Manager
Outchess County Sor: & Watsr Conservation Distrct .
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1848 USGS Topcgraphic Map - Poughquag Quadrangle.
State of New York, Department of Public VWorks,
Division of Engineering; Application for the Con
struction of a Dam; Dam No. 230-1097; October 20.
Cormell University, Resource Information Lab;
Sequential Air Photo Analysis of Nuclear Lake;
July 1980,

State of New York, Department of Public Works,
Application for the Construction or Reconstruction
of a Dam: Dam No. 230-1097; March 20, 1946.
Inter-office Mero fram the State of New York
Department of public Works, to Mr. J. S. Bixby,
District Engineer, Poughkeepsie, New York, March
23, 1946.

Inter-office Memo fram the State of New York
Department of Public Works, to Mr. J. S. Bixby,
District Engineer, Poughkeepsie, New York, July .
8, 1953.

Memo from Mr. Norman Benson, District Manager,
Dutchess Countv Soil and Water Conservation District,
to Charles P. Shaw, E.ecutive Director. Dutchess
County Environmental Management Council; Novermber
28, 1979,




I1. Environmental Conditions of Site

""hig eharter wae comyiled from available information without
reccurse tc detaiied field surveys."

Geology

Major bedrock types on the 1137 acre Nuclear Lake property are
schist and gneiss: in addition, gquartzite, phyllite and carbonates
(limestone and dolostone) could be present in small areas, TABLE 1
(1). Gneiss surrounds the lake and extensive schist occurs a little
east of the lake.

A fault divides the gneiss and the schist just east of the lake
(1). The fault cames up fram the south (SSW-NNE) and at a point approx-
imatelv east of the lake it forks at an angle of about 250, one branch
continuing NNW, the other NNE. The fault shows as a distinct pair of
small escarpments on the topographic map (2).

The gmeiss and schist have low background gamma radiation counts
(3). Not far off the property vounger pegmatite dikes with slightly
higher counts occur; such dikes might also be present on the property.
Phvllite, if present, might have slightly higher counts than the gneiss
and schist.

Occasional crvstals of galena, chalcopyrite, or other minerals may
also be present in the bedrock and if present would contribute same
lead. copper or silver to the environment.

TABLE 1 Geowngica formations Nuclea Lawe property and vicinity From Geological Map of New York 1870 (1)

R4

Symbo! Formation Age
vg Biotite graniic gneiss Precambrian
Lev Everent Schus! - locally with minor Cambrian
meta-graywacke tenses
€cs Poughquag guartane - Cambnan
iocainy congiomeranc
0Cw Wapoinger Group - Cambrian-
limestone golostone O:govician
0w Wa'liopmsac Formation
phylite schist
meta-graywacke Orgovician
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Topography

The lowest point on the property is about 600 feet above sea level -
in the west - and the highest point about 1,050 feet in the northeast
(2). However, the local relief of small valleys and adjacent hilltops
an the property is mostly 50-100 feet, The trend of the valleys and
ridges is mostly SSW-IOE (Figure II -1). Steep slopes (over 15%) and
bedrock at or very near the ground surface characterize much of the
property (4). Lake surface elevation is 758 ft. (2).

Hydrology

Nuclear lake is artificial; the dam was built in 1846-47 (5). The
pre-existing wetland was not dredged, but simply flooded during lake
construction. The lake's surface areas has been reported as 38 acres
(4), 0.06 square miles (about 38 acres) (14); 45 acres (10), 29 acres
(Chapter I, page 2), and 50 acres (Chapter I, page 2). Estimates from
the 1960 Topographic Map (2) indicate it to be 37-38 acres. Shoreline
is about 1.3 miles (14).

The entire watershed of Nuclear lLake is in the extreme eastern end
of the Fishkill Creek drainage basin, tributary to the Hudson River
estuary at Beacon, New York. Although some areas less than one-half
mile east of Nuclear lake drain east to the Housatonic River, no part of
the Nuclear Lake property drains eastward and there are no apparent
surface water connections between the two drainage basins.

The waters and wetlands of the property are shown in Fig. II - 2
(21). Most of the watershed of Nuclear Lake is on the property. However,
the west and north edges of the property drain into Gardner Hollow Brook
(6). Note: Tributary 2 of Gardner Hollow Brook is not continuous with
the inlet at the northeast corner of Nuclear Lake as was shown in Planning
Guidelines for Dutchess County Drainage, Plate 1 (6).

The Nuclear lake outlet stream leaves the south end of the lake,
swings west and passes through a series of wetlands into which the small
stream west of the lake also drains. These wetlands are continuous with
wetlands along Whaley Lake Stream which flows out of Whaley Lake (13
miles to the south) and swings west (leaving the wetlands) at Rt. 55,
The entire wetland camplex between Nuclear lake and Whaley lLake is
between 680 and 700 ft. elevation, excepting the small wetland just SW
of Nuclear Lake which is between 700 and 710 ft - still 50 feet below
Nuclear lLake. The wetland formerly occupying the lake site was between
740 and 750 ft. (2).

For additional detailed information concerning changes in the
drainage patterns and wetlands on and around the Nuclear Lake Property
refer to Chapter IV - Sequential Air Photo Analysis, of this report,

It is not known if there are any springs on the property. The

groundwater of the general area is soft, often tainted with hydrogen
sulfide, and yields about 16 gallons per minute fram drilled wells (4).
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Figure I1-1 - A segment of the 1960 USGS Topographic map Poughquag Quadrangle showing eievation and siope dala
for the Nuctear Property Superimposed 1s the boundary of the Nuclear Lake P-operty owned Dy the National
Park Service
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Soils

Fig. I1 - 3 is a generalized soil map of the property. The soils
are derived predaminantly fram glacial till (ground-up rock materials of
various particle sizes and diverse origins). These solils are acidic
(8); exceptions being wetland and calcareous soils. The wetland soils
consist of fine material and contain more organic matter fram plants
than do the till soils. Small areas of calcareous (limy) soils derived
fran carbonate rock cutwash occur near the southwest corner of the
property (Fig. II - 4); these soils are alkaline. Soil mapping of this
type (8) is not finely detailed and it is likely that amall areas of
wetland or calcareous soils occur on the property but are not mapped.

The depth of wetland sediment in the lake basin was not recorded
when Nuclear Lake was built (5). However, a boring in the wetland about
0.7 mile north of Whaley lake and 300 ft. south of Rt. 55, revealed much
fram the surface to a depth of 2 ft. and silt below that (13), but no
borings were reported fram the Nuclear lake property. .

All soil types of the Nuclear Lake property and vicinity are listed
in TABLE 2,

TABLE 2 S0 types Nuclear Lawe Droperty ang vicimty Accor@ing 10 Soit Survey Dutchess County New York (8)

Symboi Soil; Parent matenal Siope %
{n Chatheig stony ioam ieagy hiily phase glacial il chiefty gramite & gnesss 15-30
Ca Copaxe graveily loam neariy ‘eve: § ungulating phase. 0-8
Cs Copake gravelly ioam sleep phase glacial gutwash chielty calcareous 25-45
sarcstone imestone & siate
ac Gloucester gravelly igam roinng phase. glacial till. chietly grande & gnesss 5-18
G Giouste! stony loam roiiing phase glacial i chiefly granite & gne s 5-15
ne Hoilis Channery loam roiing phase glacial bli. chietly schist 5-15
Ra Rough stony tang. variabie 25-60
Sw Stockpriage gravelly loam gentiy sloping & sioping phases. giacia) tit 0-1%
thetly hmestone § siate
Wt Whiiman stony st loam. giacial bl chiefly schist, gramite & gneiss 03
Vegetatimn

The terrestrial vegetation is predaminantly hardwood forest (4, 17,
18). An evaluation of color aerial photographs taken in May 1980, (see
Chapter VIII) gives an impression of extensive rocky, thin-soiled, dry
hardwood forest of small to moderate tree size, broken by small pockets
of other plant camunities in wetlands and other sheltered sites. This
impression was barne out by the limited information available, at least
for the areas along the driveway and around the buildings (16-17), which
support an oak woods (white oak is the caommonest tree) with scattered
hemlock, red oak, tulip, black birch, flowering dogwood, witch-hazel, .
mauntain-laurel, and other trees and shrubs. Lichens (crustose or
foliose species) are present on tree trunks.

17.
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' Figure 11-3 - Segment of Sorls map Poughquag Quao showing generalized soils types found on the Nuclear Lake Proper-
ty Superimposed 15 the Nuciear Lake Property owned by the National Park Service
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The wetlands, largely wooded, have numerous red maples mostly of
small size, also vellow birch, alder, roval fern, skunk cabbage, tussock
sedge and other species (16). No spagnum moss has been noted. Purple
locsetrifle, cattail and alder are among the species of the lake share-
line. A list of the observed flora is in Table 3.

At the time of lake canstructiom (1946-47), shrube and amall trees
covered the wetland on the lake site (5). The wetland has been described
as a 'boggy swamp'', at the bases of woody plants. At this time, the
lake's surroundings were ''secand growth' forest, including "poplar,
shrub cak, sane maple” (5). The trees were not large because the
American Brass Campany had cut over the whole area for charcoal at an
unreported date (5). As is cammon elsewhere in eastern Dutchess County,
charccal production pits may be present on the Nuclear Lake property.

TABLE 3 Piants pbserver on the Nuciear Lake property (4. 16 17}

TREES HERBS FERNS AND ALLIES
Re¢ mapie Seage Horsetai!

Biace Dirzr Tussock seoge Chnigtmas fern
yeiiow Dircr Strawberry Sensiive tern
American chestny! Grasses Cinnamon tern
Fiowerng 205w30 Purpie loosestrie Roya! tern
Beecn Orchios

Reg ash Skunk-cabbage SHRUBS

Rec cecar Coitstoot

Tunp Cattanl Alger

Wnig Oar Wilch-haze!
Rec ca» Mountain-lautel
Willow Brambie
Sassatras Biueberry
Hemiog « Viburnum

pnimals

A list of species reported on the property is in TABLE 4. This was
campiled fran a number of sources but should not be considered camplete.

The area was listed as 'United Nuclear Corporatian' (UNC) in Where to
Bird in Dutchess County (10) which stated that migrant waterfowl used the lake
in early spring and late fall, Typical woodland birds may be seen on the
property. The Ralph T. Waterman Bird Club visited the property on 19 March and
26 October 1977, 18 March, 24 June, and 14 Cctober 1978, and 31 Janusry 1979.
Mr. Benson, former caretaker of the property, operated bird feeders there (9).

Whaley Lake had a breeding pair of bald eagles until at least 1891 (11)
and perhaps into the early 1800's (12).
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TABLE & Arimais shserseZ 30 of ~ear ihe Nuclear Lake Srice’y,

MAMMALS
Beaver *
Eastern chupmynk
Woodchuck
Bobcat *
Whitelal deer

BIRDS
Great biue heron
Canada goose
Greater scaup
Turkey vultyre
Goshawk
Sharp-shinned hawk
Ru'fed grouse
Maurning gove
Crimngy swil?
3e'ted kinghsher
Common flicker
Pigatet woogpecker
Haify wDOCDeCKEr
Eastern mingoirg
Great cresteg lycatcher
Eastern phoepe
Least fiycatcher
Eastern wooo pewee
Tree swallow
8.ue jay
Lommon crow
Biack-capped chickadee
Tutteg Himouse
White-breasted nuthaten
Brown creeper

House wren

Grey catbird

American robin

woag thrush

Veery

Blue-gray gnatcatcher
Fuby-crowned k:ngiet
Staring

Rea-eyed vireo
Warbling vireo
Black-and-white warbier
Worm-eating warbier
Biue-winged warbler
Yeliow warbler
Yeilow-rumped warbler
Biack-throated green warbier
Chestnul-sioed warbter
Prairie warbler
Ovenbirg

Northern waterthrysh
Louisiana waterthrysn
Common yelflowthroat
Canada warbler
Amencan regstart
Reg-wingea blackbird
Northern oriole
Common grackie
Scariet tanager
Carainai

Rase-breasted grosbeak
{n0Igo bunting
American goigtinch

*Reported near the Nuciear Lake property and probably occurs there.

+ Two were liberatad in Nuclear Lake in 1978 (Charles Shaw, pars. comm.).

1977-8C:9 16 18 '9 20

Rufous-sided lowhee
Dark-eyed junco

Chipping sparrow
Whtte-throated sparrow
Swamp sparrow

Song sparrow
Black-tnroated blue warbler

REPTILES
Snapping turtle
Painted turtie

AMPHIBIANS
Spring peeper

o FISHES
Brown trout®
Brook trou! *
Northern pike +
Chain pickere!
Creek chubsucker
Brown bulthead
White perch
Pumpkinseed
Biueguit
Largemouth bass
Yetiow perch

Many UNC documents refer to testing “Salamanders' from the stream and

"perch'” and "catfish'' fram the lake, for radioactivity (15).

During October

1956, the NYS Conservation Department stocked Nuclear Lake with several fish

species taken fram Kurk lake in Putnam County, New York (22).

fish species can be found in TABLE 5.

A list of these




TABLE 5. New Yorx State Conservation Department Fish Stocking Repon For Nuclear Lake (22}

Fish Species wWumber Stocked Waight (ibs.) Avarage Size (inches)
Buttheacs 2773 2773 12

Yeiiow Perch 191% 1315 10

Suntish 815 220 8

Rocw Bass 485 95 5

White Perch 284 340 13

Chub Suckers 62 62 12

Goloer Shinne’s 120 60 9

In December 1979, the New York State Department of Conservation, using
gill nets, collected 122 fish samples for radiological testing. All samples
were reported to be in good condition (no sores or lesions nc-ed). Most were
under five vears old except for a few perch estimated to be 6-7 years old.
TABLE 6 lists these spei.ies collected,

TABLE 6. New York State Department of Environmental Conservation Records of fish coliected for
ragipiogical testing
Species Number Weight

Yeiiow pece 3 1/2-11b each
Pumpeir seec
Cha:n piceeral
La-ge mou't bass
wnite perch
Brown butiheac

B G O D

4ib 101 - Total

21



-1

10,
11.
i2.
13.

14.

15.

40,

18.
19.

21.

22.

New York State Museum and Science Service, 1971, Geologic map of New York
1970. Lower Hudson sheet.

United States Geological Survey, 1960. Poughquag (Quadrangle, New York

7.5 Minute Series) (Topographic).

Warthin A, Scott, Jr., Vassar College, Poughkeepsie, New York. Telephone
conversation on 13 March 1980 with Erik Kiviat.

Eric Gillert and Les Hyde - 1979. Dutchess County Appalachian Trail relo-
cation; a proposal for a United Nuclear Nature Preserve, (13 p. zerox.)

Ken Lutters. Memo dated 25 January 1980 on conversation with Milton Chazen
of Poughkeepsie, New York.

Milton Chazen (Milton Chazen Associates, Engineers, Poughkeepsie, New York).
Telephone conversation 13 March 1980 with Erik Kiviat,

Howard A. Kelly, Jr. Associates, 1968. Planning guidelines for Du:chess
County drainage. Dutchess County Planning Board, Poughkeepsie, New York.
(56 p. plus maps.)

Resource Information Lab. Commell University, Ithaca, New York. Sequential
Air Photo Analysis of Nuclear Lake property, 1980. See Chapter IV of this
Report.

Secor, W. et al, 1955. Soil Survey Dutchess County, New York. US Department
of Agriculture Soil Conservation Service, Ser. 1939, No. 23. 178 p. & maps.
Helen Manson, 1979. Field trip reports. Wings over Dutchess, (Ralph T.
Waterman Bird Club of Dutchess County) 20 (4): 6, February.

Elenor Pink, (Ralph T. Watemman Bird Club). Pleasant Valley, New York.
Personal camunication, 12 November 1980 to Erik Kiviat.

A. B. Ramero, et al. 1977. Where to Bird in Dutchess County. Ralph T.
Waterman Bird Club, 66 p.

J. Bull, 1974. Birds of New York State, Doubleday/Natural History Press,
Garden City, New York, 655 p.

L. Griscam, 1933. The Birds of Dutchess County New York, Trans. Linnaean
Soc. NY 3, 184 p.

C. Cameron, 1970. Peat Deposits of Southeastern New York. Geological
Survey Bull. 1317-B, 32 p. (See Site 21.)

P. E. Greeson and G. E. Williams, 197C. Characteristics of New York Lakes.
Part 1-A - Gazetteer of lakes, ponds and Treservoirs by counties. US Dept.
Interior Geological Survey and NYS Department of Environmental Conservation
Bull. 68A, 121 p.

Gulf United Nuclear (Company memos dated 3 May, 31 May, 3 June, 28 August,
1957, on file at Dutchess County Cooperative Extension Association, Millbrook,
New York,

Erik Kiviat. Observations Along Muclear Lake Entrance Road, 9 May 1980.
Charles Shaw, 35 mm color slides of buildings and vicinity, Nuclear Lake
property, 1979-80.

Ronald Pierce, NYS Department of Environmental Conservation, New Paltz, New
York. Pers, Cam. December 1979.

Jean Valla, Nuclear Lake Management Comnittee. Pers. Cam. 1980.

Alfred G. Trafton, Jr., Holmes, New York. Telephone conversation, 12
November 1980.

Dutchess County Environmental Management Council. Tentative Freshwater
Wetlands Maps For Dutchess County, September 1978, on file with Dutchess
County Cooperative Extension Association.

Mew York State Conservation Department. Fish Stocking Report for Nuclear
Lake, Dutchess County.

22




IIl. UNC History and Operations

OWNERSHIP

Between 1934 and 1942, Herbert Teets acquired approximately
ten parcels in the towns of Beekman and Pawling, which
comprise the large majority of the present 1137 acre Nuclear
property (1),

In 1945 the property was sold to Joseph Chazen and Leland
Rider. The dam creating the lake was constructed shortly
after this, and in 1953, Chazen sold his interest in the
property to Ryder (1).

In April 1955, Leland Rvder sold the property to Southern
Dutchess Corporation. During the next few years Nuclear
Development Corporation of America (NDA) obtained several
construction permits and licenses for development of the
Remote Experimental Station at Pawling. (See figure III-1),
In March 1958, the property was transferred from Southern
Dutchess Corporation to NDA (J).

In Mayv 1961, Nuclear Development Corporation of America

(NDA) assets, personnel and licenses to operate were
transferred to United Nuclear Corporation (UNC). During the
next few years, portions of the UNC operations were conducted

under a contract with the United States Atomic Energy Commission.

Also during this period several parcels were acquired by New
York State for realignment of Route 55 (2).

In April 1962, United Nuclear Corporation merged with
Sabre-Pinon, which subsequently changed its corporate name
to United Nuclear Corporation (UNC). Through the merger a
"new’” UNC was formed and licensed (3).

In July 1971, United Nuclear Corporation (UNC) signed a
lease agreement with Gulf United Nuclear Fuels Corporation
(GUNFC), which made the operation of the Remote Experimental
Station a joint venture. UNC retained ownership of the
property and facilities, and GUNFC held the licenges to
operate. The new corporation was called Gulf United Nuclear
Corporation (GUNC) (4).

GUNC requested termination of its License SNM-871 or March

11, 1974, and by July 14, 1975, when the license was terminated
by the Nuclear Regulatory Commission, the company was known

as General Atomic Company (15)
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In November 1977, United Nuclear Corporation sold the
property to Harpoon, Inc. (35).

In June 1979, Harpoon, Inc. sold the 1137 acre parcel to
the United States of America (USA), Department of the
Interior, National Park Service for relocation of the
Appalachian National Scenic Trail (6).

FACILITY DEVELOPMENT AND USE

The property currentlv contains a number of structures,
access road, parking lots and utilities. A plan of the

UNC Remote Experimental Station showing all structures is
provided as Figure III-2., Following is a description of

each structure’'s construction and function while the site

The description

was used as a nuclear research facility.
has been taken from available information.
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A. LODGE (Figure I111-3)

Location and Construction:

This singie story wooden hunting lodge' existed prior to

1955 (7). It has a stone foundation, stone fireplace, and

is located near the lake shore south of the Plutonium Facility.

Function and Uses:

In 1963 and 1967 1t was being used for storage.

e

-

,’4"}4‘“‘—"‘9‘7,:“ R

Figure H1-3 - The Looqe (1981 Photo)

B. BOATHOUSE

Location and Construction:
A small wood frame structure was located on the lake shore
near the lodge prior to 1955 (7). It was also called garage.

Function and Uses:

The building was converted for storage of the fire trailer
which held a 300 gallon tank, hoses and a pump used for fire
protection within the complex (8). A "pond plug" was installed
in the floor to permit rapid filling of the trailer tank (9).
In 1970, all emplovees were warned that the building was
collapsing (10). The structure does not now exist although

a portion of its stone foundation is visible below the lake
surface.
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2. PLUTONIUM FACILITY (Figure III-4)

Location and Construction:. ,
The bullding is located clbse to the west edge of the lake,
north of the Waste Storage Building and east of the Engineering
Building. It was one of the initial "testing and experimental
labs" constructed in 1956 (7, 11, 12). Between 1966 and 1971,
portions of the building were removed and other sections added.
The present structure contains 8800 square feet. It is parti-
ally one story and partially 1} stories, made of concrete block
with two additions on the south side.

Several plans for alterations were reviewed between 1963 and
1966. During 1967, the detached Gas House on the northwest
corner was removed and replaced by a 24' by 36' concrete block
addition to the main structure. At the same time a 30' by

50' concrete block addition was constructed on the southwest
corner. This required reconstruction of the sub-surface
sewage disposal system (13, 14). Plans for this system were
approved by the Dutchess County Department of Health in Febru-
ary 1967. It was constructed on the south side of the building,
by June 1967. and included a 900 gallon tank and a leach field
5-7' deep (15, 16). After 1970, a 28" by 32' metal addition
was constructed on the southeast corner of the facility.

Figure 1.4 - The Plytonium Facihty (1981 Photo)
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Function and Uses:

The building was one of the two locations in which the use
and storage of Special Nuclear Material was authorized. Much
of the waste products discussed in Chapter V were generated
in this building. The "Operating Manual" for this facility
is available (8). The entire building was called the "Hot
Laboratory” for several years and contained separate "Alpha
Lab” and "Gramma Lab" sections (7, 9, 17, 24). Figure Il1-5
shows the floor plan for the building.

The Alpha Lab contained "a large number of interconnected glove
boxes connected to very extensive gas handling facilities" and
by 1961, the activities included the use of "unirradiated Pu and
natural uranium both in the metallic and dissolved form" (25).
It was within this portion of tbe building that the explosion
occurred in 1972. (See Chapter VI1).

The Gamma Lab had "several shielded caves' for work on
irradiated fuel elements and handled small amounts of
Special Nuclear Material (24, 26). Other portions of the
building contained the Change Room, Decontamination Room,
storupe area and safe, bathrooms, offices and a small
chemistry lab/dark room (7, 8, 27). (See fipure III-§),
In July 1966, the Gamma Lab facility was being dismantled
(28),

The handling of plutonium in this building was discussed

in 1857, and the "Plutonium Laboratory was first operated

in August 1961', (29, 30)., Use of plutonium and uranium-235
(U-235) in a proposed fuel fabrication process was discussed
in March 1964. The major product produced in the fabrication
brocess was uranium oxide - Plutonium Oxide (UOo-PuOj) in the
form of pellets (7, 76).

In 1970, two amendments to this license were requested. One
involved ""Non-destruction assay operations” in a shielded area
Lo be constructed on the south side of the building. This is
the concrete block addition to the existing structure and was
to have 1nterior walls of concrete on three sides ranging in
thickness from 18 to 36 inches. The second request was for an
additional "6 gloves boxes and a continuous sintering furnace"
which did not require building expansion. (32, 33).

J
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CRITICAL FACILITY (Figure 111-6)

Location and Construction:

This 6000 square foot building is located on the edge of

the complex, approximately 400 feet west of the Plutonium
Facility. 1t has a separate parking area on the west side
and the other sides of the building are surrounded by an

8 foot chain link radiation exclusion fence designed to keep
people and animals from wandering too close to the building
during operation. A large wetland system is adjacent on the
southwest.

Construction began in 1956 and there have been no apparent
exterior additions. The building was constructed of
‘structural steel with non-load-bearing masonry walls',
The west end of the building consisted of the 25' by 60
by 38' high reactor room. It had provisions for two
reactor locations and had two concrete pits in the floor.
These measured 10’ by 20' by 10 deep and 8' in diameter
by 8 deep, and both were constructed without drains.

A 4 foot thick poured concrete shield wall separated

the reactor room from the other parts of the building.

The remainder of the building is one story concrete

block. Both sections have flat reinforced roofs (24, 34).

Figure 1i1-6 - Critica Faciity (1981 Pnotc)
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Function and Uses:

This building housed two test reactors and later the Proof
Test Facility, all of which were critical assemblies. It
was operated under Facility License R-49 and was the other
authorized location for the storage and use of Special
Nuclear Material. Like the other facilities it was subject
to Industrial Code Rule No. 38 of the New York State Labor
Law (34, 37). By October 1957, some 2,000 gallons of
borated water had been accumulated in one of the pits in
the reactor room. It was noted that the water would not

be needed after a short period of time, although it was
stored here until at least 1965 and is discussed in Chapter
V (30, 35, 36).

In June 1956, Nuclear Development Corporation of America
(NDA) received a Construction Permit to build the Critical
Experimental Facility. In 1958, NDA received another permit
for the construction of a low power, heavy water "Pawling
Research Reactor” to be housed in the Critical Facility
Building. Later in October 1958, a "License to Operate" the
Pawling Research Reactor was issued to NDA by the United
States Atomic Energy Commission (USAEC). Subsequent amendments
to this license in 1960-62, refer to the operation of another
"low power, tank-type critical assembly" called the "Pawling
Lattice Test Pig (PLATR)" (7, 18, 18, 38, 39, 46). PLATR
utilized Polonium-Berylium (PlBe) and RadonBerylium (RaBe)

as neutron sources,

In February 1963, a United Nuclear Corporation preliminary
report on expansion of the Critical Facility structure and
operation was prepared. Although the expansion did not
occur, the report detailed the existing uses within the
building. These included the Pawling Research Reactor in
one of the two reactor positions and noted that the other
position was vacant. The accompanying plan labelled the
reactor as "PLATR" rather than the Pawling Research Reactor.
Other portions of the building included a control room,
accountable fuel storage vault, machine shop, electronics
shop, counting roam, bathrooms and office space. (See
Figure 111-8 for floor plan to the Critical Facility).
“Split Bed Critical Assembly" and ""Shield Mock-Up Reactor”
and although the Construction Permits were issued, the
qggessary additions to the building were not constructed (7,
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In April 1967, USAEC reviewed the UNC proposal to construct

"a light water moderated, zero power critical assembly which
would be used for the purpose of providing a final reactivity
test for manufactured assemblies’, known as the Proof Test
Facility (PTF). It was located in the reactor room within a

new 4 foot diameter by 14' high aluminum tank, and involved

U02 pellets fabricated in the Plutonium Facility (24, 76).

The PTF operated initially*in December 1967, operating

changes were made in 1968, and it was mentioned again as

being in operation in 1969  Operation of the PTF was authorized

by USAEC License CX-25 (41, 42).

In March 1964, it was noted that "enriched fuel'” was stored

in the vault and "natural fuel: was stored in the reactor

room (26). In September 1965, the facility was considered

for use ""as a Cobalt-60 (C0-60) irradiation site"” and the
borated water was still being stored there (36). In 1965-67
several Special Nuclear Material License and Facility License
amendments were issued regarding increased storage limits for
Uranium-235 (U-235), Uranium Oxide-2 (U0O-2), fuel rods, Plu-
tonium-239 (PU~239) and sealed source Plutonium-Berelyum (PuBe)
in the Critical Facility Building (37, 69, 72, 73).

4. ENGINEERING BUILDING (Figure I1-8)

Location and Construction. .

The building is a 2400 square foot, single story concrete
block structure with a flat roof. It is located north

of the Plutonium Facility about 350 feet northeast of

the Critical Facility Building (7). The date of construction
is uncertain although it was occupied by November 1857

(7, 12). No additions to this structure were noted.

It was also referred to as the Experimental Engineering
Building and Engineering Services Building (7, 46, 47).

Figure 111-8 - Engingsring Burlding (1981 phato)
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Function and Uses.

Through 1963, 1t was used partially for storage and
partially for housirg the site maintenance department,
shop and garage: (7). In late 1957, and early 1958,
single failure equipment and sodium were stored here
while work continued on the Multiple Failure Building,
the Shield Mock-Up Building and the Sodium Storage Tent
(46, 47). The building contained bathrooms and in

April 1958, the ladies room was converted to a Health

and Safety room (48). four emplovees worked in the:
building on a regular basis in 1960 (49). Staff training
courses were held in the "Conference Room™ in early 1967.
A description of existing facilities in April 1967, in-
cluded a dark room, a chemistry laboratory and the Health
Phyvsics and Safety department (24, 50),

5. MULTIPLE FAILURE BUILDING (Figure II1I1-9)

Location and Construction:

This 1s a 20" by 207 pre-fabricated steel building on a
concrete slab, located 440' north-northeast of the Critical
Facility Building. The building was in place by 1957, and
a 15' by 20' loading platform was added in November 1957
(7, 51y,

oo . a.
y , g b -
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Figure 111-9 - Multipie Failure Buiding (1980 photo)




Function and Uses:

In early 1958, multiple failure experiments utilizing
sodium were begun in the building. A drum outside
collected drained water and the used sodium was returned
to the Sodium Storage Tent in the original container
(48, 52). Like the Shield Mock-Up Building, other
experiments with lithium were conducted here and it was
noted that "no radioactive materials were involved in
these experiments at any time" (53). The building was
being used for storage in 1963.

6. SHIELD MOCK-UP BUILDING (Figure 111-10)

Location and Construction:

This is a 20° by 30' by 20' high pre-fabricated steel
building on a concrete slab, located at the outer edge
of the complex. It is 720' north-northeast of the
Critical Facility Building and was constructed in late
1957 (7, 20, 46).

Figure 111-10 - Shie)d Mock-Up Buiiding (1980 photo)
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Function and Uses:

The building was referred to as one of two "Liquid Metal
experiment building” and was operational in April 1958.
Experiments with stable sodium and lithium were conducted
here until about 1963 (7, 24, 48, 53). After this the
building was used for storage. In 1971, it was noted
that the building was authorized for the storage of up

to "250 grams of solid waste (54). Following the accident
in 1972, the building was used for "storage of drums
containing contaminated waste resulting from the clean-up
of the Plutonium Facility" (55).

SODIUM STORAGE TENT (Figure III-11)

Location and Construction: o
The =odium tent is a 15' by 15' concrete pad on a concrete
block foundation, located about 1000 feet north of the
Critical Facility Building. The floor was sheet steel
with a tent erected over it and wood railing along the
sides. It was constructed in 1958, and required consider-
able clearing of vegetation around it to reduce the fire

hazard (47, 56).

Figura 11}-11 - Sodium Storage Tent (1980 photo)

Function and Uses:
Containers of sodium and used sodium from the operations in
the Multiple Failure Building were stored here (48).




WASTE STORAGE BUILDING AND RETENTION TANK (Figure 111-12)

Location and Construction:

The Waste Storage Building is a 20' by 20' two story
prefabricated galvanized steel "Armco"” located on a concrete
block foundation (7). It is located immediately adjacent

to the Plutonium Facility. The Retention Tank is an in-
ground concrete tank having a capacity of approximately
4,500 gallons and is located directly in front of the Waste
Storage Building (57).

Figure 1112 Waste Storage Buiaing ang Retention Tank (1980 photo)

Function and Uses:

The Retention Tank is shown in a 1956 aerial photograph of
the complex. In May 1957, the "retention tank at the Hot
Labecratory” contained 4,000 gallons of low level radio-
active waste water (34). (See Chapter IV and V).

The Waste Storage Building was also constructed early in
the development of the property. In the 1859 application
for a permit to discharge radioactive liquid wastes below
the maximum permissable concentrations, the procedure
included the use of this building. Liquid wastes from the
Plutonium Facility laundry, shower and several sinks were
carried by a pipe to the Waste Storage Buiding, where they
were stored in 55 gallon drums. The drums were analyzed,
diluted if necessary in the lower level of the building,
then discharged to the lake through a 2" PVC pipe. The
point of discharge was approximately 50 feet off shore in
about 12 feet of water. The discharge pipe was held three
feet below the surface and secured by a series of floats
and anchors (8, 12, 49, 58). The permit for the described
discharges was issued in November 1960 (58).

In 1964, a request to store a "hot" Sectioning Box in the
building was denied until the box was decontaminated (17).
In 1968, the building was being used to store valuable
equipment and a sprinkler system was proposed. It was
called the "Equipment Storage Building" at that time (59).
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10.

MAIN PARKING LOT (Refer to Sequential Analysis. Chapter IV)

EMERGENCY GENERATOR BUILDING

Location and Constructi-n: .

This B' by 16’ concrete olock building has a steel garage-
type door, concrete floor and corrugated metal roof. It is
located near the road within the complex and was in place
by late 1957. (45).

Function and Uses:
This housed a diesel emergency electric generator which
provided back-up power for the facility (7, 24).

REMOTE ASSEMBLY BUILDING (See Figure III-13)

Location and Construction: .
This is a 247 by 28" two story wood frame structure with a
full basement which existed prior to 1955. It is located
at the vehicular entrance to the site on Old Route 55,
approximately one mile from the lake and building complex.
A well on the north serves the building and a septic system
is located on the south side. A wood garage 18 located
slightly to the southeast.

IR Y ok U ge
'2¥4,£’ \JI' e

Figure 111-13 - Remote Assembiy Building (1980 pnoto)
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Function and Uses:

This “"company-owned house’ was occupied as a dwelling at
least during 1963 and was vacant by 1967 (7, 24). As part
of the facility's emergency procedures, this building was
designated as the "Remote Assembly Building" in 1967.
Various equipment including meters, air-samplers, protective
clothing, bedding, operating manuals, and a telephone was
stored here for use in an emergency (60-63 ). The building
was used for drills and for the evacuation during the December
1972 accident. Site personnel were decontaminated in this
building on that occasion (55, 81). A svstem to collect
water from the shower and wash facility was not in place
until November 1973. (64).

The building is currently occupied as a dwelling under
Special Use Permit from the National Park Service (65).

APPLICATIONS, PERMITS AND LICENSES

The foliowing ie a corpiiation of information relating to
rermits gnld licenses recuested by, or 1esued to the various
ccrrerations involved in the Pawling Remote Experimental
Stazion, Attermpt has been made to organize the available
infermation by sdb1ec~ rather than strict chronology.

A, DAM CONSTRUCTION

1. Herbert M. Teets to New York State Department of
Publlc Works (NYSDPW):

"Application for the Construction or Reconstruction
"of a Dam", submitted by Ralph L. MacDonald, dated
October 14 1936 (66).

2. Milton Chazen to NYSDPW:
"Application for the Construction or Reconstruction
of a Dam”, dated March 21, 1946 (66).

3. NYSDPW to Milton Chazen:
Approval of plans for dam construction with stipu-
lations, dated March 23, 1946 (66).

B. CRITICAL EXPERIMENT FACILITY

1. Nuclear Development Corporation of Americm (NDA) to
United States Atomic Energy Commission (USAEC):
Application for a Class 104 license to construct,
possess and operate & critical experiment facility.
dated March 5, 1956: amended April 13 and May 10, 1856,
and November 26, 1957 (67).
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USAEC to NDA:

Construction Permit No. CPCX-3 issued for construction
of the critical experiment facility, dated

June 11, 1856 (67).

. USAEC to NDA

License No. CX-8, Docket No. 50-23, to possess the
critical experiment facility issued expiration date
of June 11, 1966 (67).

NDA to USAEC:

Application for a Class 104 license authorizing the

- construction and operation of a heavy water-moderated

and reflected training and research nuclear reactor,

dated April 2, 1958; amended June 30, 1958 and refers

to the Pawling Research Reactor (68).

USAEC to NDA:

Construction Permit No. CPRR-29 issued for construc-

tion of the Pawling Research Reactor, dated

October 7, 1958 (68).

facility License No. R-49

a, Issued by USAEC for operation of the Pawling
Research Reactor in the Critical Facility Building,
dated October 22, 1958 (7).

b. R-49 Amendment #1 issued for operation of the
Pawling Lattice Test Rig in the Critical Facility
Building, dated February 25, 1960 (7).

¢. R-49, Amendment #2, Docket No. 50-101, issued
for revisions in the operation of the Pawling
Research Reactor and the Pawling Lattice Test
Rig, dated July 13, 1961 (66).

d. R-49, Amendment #3, issued for revision of the

" Pawling Lattice Test Rig experimental program,
dated January 29, 1962 (7).

e. NOTE: By June 1967, this License was revised
again to permit 150 kg of U-235 in the Reactor
Room of the Critical Facility Building (69).

United Nuclear Corporation to USAEC:

Application for a class 104 license authorizing

Construction and operation of a Split Bed Critical

Assembly in an addition to the Critical Facility

Building, dated March 4, 1963; amended June 20 and

August 20, 1963 (40).

LSAEC to UNC:

Construction Permit No. CPCX~22, Docket No. 50-207,

issued for construction of Split Bed Critical

Assembly, dated October 30, 1963 (40).

UNC to USAEC:

Application for a Class 104 license authorizing con-

construction and operation of Shield Mock-Up Reactor

(SMR) Critical Assembly in an addition to the Criti-

cal Facility Building, dated March 4, 1963 (40).

USAEC to UNC:

Construction Permit No. CPRR-76, Docket No. 50-207,

issued for construction of Shield Mock-Up Reactor

dated October 30, 1963 (40).




C. LOW LEVEL RADIOACTIVE DISCHARGES

1.

Nuclear Development Corporation of America (NDA

to New York State Department of Healt :
“Application for the Approval of Plans and for a
Permit to Discharge Refuse or Waste Matter from an
Industrial Establishment into the Waters of the
State", dated December 23, 1859; supplemented
April 12 and September 23, 1860; for discharges
from the Plutonium Facility (66).

NYSDOH to NDA:

"Permit to Discharge Sewage or Wastes Into the
waters of the State" issued November 11, 1960 (5B).
NYSDOH to United Nuclear Corporation (UNC):

"Permit to Discharge Sewage or ¥Wastes Into the
Waters of the State" issued January 11, 1962, super-
sedes #12 above and increased the permitted alpha
activity limit (686).

UNC to US ARMY CORPS of ENGINEERS:

“Application for Permit to Discharge or Work in
Navigable Water and their Tributaries'. dated

June 30, 1971: for scrub water discharges from the

Plutonium Facility (66).

D. SEWAGE TREATMENT

1.

UNC to NYSDOH:

“Application for Approval of Plans and/or for Permit
to Construct and Operate Waste Treatment Works and
to Discharge Wastes into the Waters of the State”,
dated Januaryv 5, 1967; sewage from the Plutonium
Facility to a new sub-surface disposal system (66).
Dutchess County Department of Health to UNC:
Approval of sewage disposal plans, dated

‘Februarv 2, 1967 (70).

E. SPECIAL NUCLEAR MATERIAL

1.

United States Atomic Energy Commission (USAEC) to
Nuciear Development Corporation of America:

Special Nuclear Material License issued

January 31, 18956 "to receive and possess' for stor-
age only at the White Plains lccation, 500 grams of
enriched uranium. Upon completion of the facility
at Pawling, permission”to proceed was to be issured.
(71).

United Nuclear Corporation to USAEC:

Appiication for Special Nuclear Material License,
dated January 25, 1965, supplemented June 17,
September 14, October 29, November 29, 1965, and
January 14, May 25, July 11, and August 19, 1966
(72).
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11.

. UNC to USAEC:

USAEC to UNC:

Special Nuclear Material License No. SNM-871 issued
December 27, 1965 (72).

UNC to USAERC:

Request for revision of License SNM-871 for temporary
Storage of increased amounts of U-235 and Pu-239 in
the Critical Facility Building, dated

November 29, 1965 (37).

UNC to USAEC:

Request for revision of license SNM-87]1 for an

in the amount of U-235 and plutonium authorized to
be stored in the Critical Facility, dated

January 14, 1966 (73).

. CSAEC to UNC:

Special Nuclear Material License SNM-871, Amendment
No. 3, issued September 1, 1966, changing authorized
places of use and/or storage of U-235 and plutonium;
locations are the Plutonium Lab, Gamma Lab, and
Critical Facility (storage) (72).

USAEC vo UNC:

Special Nuclear Material License No. SNM-993 issued
January 16, 1967 ro 83.5 kg. of U-235 contained 1in
L0, fuel rods for storage only in the Reactor Room
of the Critical Facility, to expire on June 30, 1967
or upon amendment to Facility License R-49 (66).

NOTE: By June 1967, License SNM-871, Amendment NO. 4,
was in effect and specified amounts authorized
in the Critical Facility vault (storage only)
and Critical Pacility (PuBe sealed source) (69).

. UNC to USAEC:

Request for revision of.lic;nse SNM-871 for non-destruc-
tive assay operations in a shielded area to be added
to the Plutonium Facility, dated October 7, 1970 (32).

Request for revision of license SNM-871, Docket No.
70-903, for six glove boxes and a continous sintering
furnace in the Plutonium Facility, dated December 24,
1970 (33, 74).
GULF NUCLEAR FUELS COMPANY to US NUCLEAR REGULATORY
COMMISSION:

Request for termination of Special Nuclear Material
License #SNM-871, dated March 11, 1974 (75).

NUCLEAR REGULATORY COMMISSION to GENERAL ATOMIC COMPANY:
Termination of Special Nuclear Material License #SNM-871
and release of site for unrestricted use, dated

July 14, 1975 (66, 75),

F. PROOF TEST FACILITY:

1.

UNC t~ USAEC:
"Appl::ation for permission to comsturct and operate
the Proof Test Facility (PTF) within the Critical Fac-
ility Building, dated April 28, 1967; amended June 9,
1967 (76,77).
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2. USAEC to UNC:
Construction Permit No. (missing), Docket No. 50-207,
issued for construction of the Proof Test Facility,
dated August 4, 1967 (78).

3. USAEC to UNC:
License CX-25 issued for Proof Test Facility; date and
License are not available (42),

G. RADIOACTIVE MATERIALS LICENSE:

1. UNC to NEW YORK STATE DEPARTMENT OF LABOR (NYSDOL):
Application for Radioactive Materials License, dated
March 29, 1963, pursuant to Industrial Code Rule No. 38,
""Radiation Protection: (79),

2. NYSDOL to UNC:

Radioactive Materials License No. 289-1460 issued
August 19, 1966, superceded License No. 289-0355, Re~
ference No. 4 (79).

3. NEW YORK STATE DEPARTMENT OF LABOR to UNITED NUCLEAR

CORPORATION:

Radioactive Materials License No. 289-1460, Reference

No. 2, issued QOctober 28, 1966; referenced only, revision
is not available (79).

4. NYSDOL to UNC:
Radioactive Materials License No, 2B9-1460, Reference
Nc. 2, Amendment No. 2, issued April 19, 1967 for use
of Sr90, sealed source, not to exceed 1.5 millicuries
(66).

5. NYSDOL to UNC:
Radioactive Materials License No. 289-1460, Reference
No. 3, issued September 6, 1968 (80).

li. OTHER:

1. UNC to NEW YORK STATE DEPARTMENT OF CONSERVATION:
"Application for Fishing Preserve License , dated
September 14, 1970 (66).

UNC MATERIALS USE

Table 7 is a revised summary of the various licenses author-
rizing the use and storage of radiocactive materials at UNC's
Remote Experimental Station. The licenses were in effect in
1964 and were amended several times during the Corporations
operating years. Detailed information relating to storage
capabilities, form of storage use and handling may be found
in Reference Nos., 69, 71, 72 and 73.




Table 7. UNC Radioactive Materials Use

A. Facility License No. R-39 (7)
Material

Location

1

Crnucal Facily
(Reactor Room}

Uranium 235

B. Special Nuclear Material License No. SNM-871 (69)
Location

1
2

24

25

26.

27
28

29.

Plutonium Facility
Crincal Facility Vault
(Storage only}

Materlals
Polonium 210

Cobalt b0
Strontum 90

Uranium. Natura!
Thonum

Hydroger 3 i Tritium;

Carbon 14
Caesium 137
Iron 59
Strontium 90
Promethium 147
Chromwum 51
Tungsten 185
Ruthermur 106
Zitcomum 95
Phosphorus 32
lodme 131

Gold 198
Cobalt 60
Cobal 38
lridium 192
Uranium. Depleted
Any radgioactive
matena: with
atomic number
betweenZ =3 and
Z= 83 inclusive

Kytpton 85
Xenon 133
Cobait 58
Cobalt 60
Niobium 95
Tanalum 182
Zinc 65

Material
Plutonium or Uranium 235
Pu-Be Sealed Source

Form

Sealed sources (Po-Be Mound
Laboratory or Isotope Specialists
Inc Type)

Quuntlty
150 Kg

Quantity
Pu=30Kg — U-235 + 4 Kg
Pu 0080 Kg

.N.Y.State Radicactive Materials License No. 289-1460 (66)

Quantity

1 100 curnes

Sealed sources {Atomic Energy of 2.

Carada Ltd and ORNL design)
Sealed source (Jordan
Electronics Co Model)
Any

Any

Any

Any

Any

Any

Sealed Source

Any

Any

Any

Any

Any

Any

. Any

Any
Any

. Any

Any
Any

. Unsealed solids

. Gas
. Gas
. Unsealed Solid
. Unsealed solid

Unsealed solid

. Unsealed solid

Seaied source (Numec or
Monsanto manufacture)

w

400 mullicuries

15 microcuries

5000 kilograms (1.7 cunes)
20.000 grams (2 3 millicunes)
1cune

. 20 millicuries

100 millicunes
20 cunes
1 5 millicurie

. 15 microcuries
. 20 cunes

15 microcuries
15 microcuries
300 cunes

9 curies

. 30 cunes

60 millicuries

. 10 millicunes

10 mullicuries

. 20 curies

5000 kilograms (1 7 curies)

Not to exceed 100 curies of any
radionuclide nor a total of 2000
cunes

24. 10 curies

25 10 curies

26 ) Total not to exceed 20

27) cunes

28)

29)

30. One (1) source of 5. millicuries

One (1) source of 5 millicuries
One (1) source of 1 5 millicuries
Total - 38.5 millicuiies
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INTRODUCTICN

At the request of the Nuclear Lake Site Clearance Carittee the Resource
Information Laboratory undertook a project to prepare a series of map overlays
illustrating the sequential changes in land use over time of the Nuclear Lake
area in Dutchess County, using aerial photographs.

The following years of black and white aerial photographs were used in
developing the documented history:

October 26, 1941 Scale 1:28,800
October 16, 1948 1:15,840
April 11, 1955 1:20,000
June 10, 1960 1:20,000
March 24, 1962 1:15,840
1966 (undated) 1:21,192
April 28, 1968 1:24,000
April 12, 1970 1:12,000
April 20, 1971 1:21,200
February 24, 1974 1:17,664

In addition to the use of photographs, supplementary background information
was collected and incorporated into the analysis through auxiliary reports and
personal conversaticns with members of the Site Clearance Committee.

While aerial photographs have received wide use since the 1930's it must
be recognized that there are certain limitations to the kinds and extent of
information which can be extracted. For example, air photo interpretation is
not pure science; much inference based on photographic observations and known
data enters into the decision-making process.

In addition, interpretation is totally dependent upon the quality of the
available photography. Properties of film and camera and skill of the photo-
grapher are factors. Time of day and season of the year aid or inhibit inter-
pretation through presence or absence of tree canopy, depth of shadow, an!
extent of light reflectance. Late fall or early spring, 10:00 a.m. to 2:00
p.m. on a cloudless day, provide the best possible conditions for optimm aerial
photo quality as regards nature's input.

As far as this study is concerned, photographtc observations recorded on
map overlays and almost all the written documentation are based on photography
of varying quality,

Hopefully this information when assessed carefully, will contribute signi-

ficantly to a better understanding of the overall history and present condition
of Nuclear Lake.

DESCRIPTION OF TECHNIQUE

Stereopairs of black and white aerial photography taken of Nuclear Lake
and surrounding terrain, beginning in 1941 and ending in 1974, were analyzed
for successive changes over that period of time. A two-power stereoviewer
was used for general overview and a four-power stereoviewer for detailed
analysis. Differentiation of activity, natural or man-made, is detected
through changes in pattern, texture and tone.
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Wetlands can be located and boundaries delineated using standard black
and white prints. However, wetland boundaries are detected best with infra-
red photography which was not available.

Wetland vegetation on standard prints is reflected in mixtures of tones
of gray, and in differences of texture and vegetative height. Differing
vegetative heights are clearly discernible whether trees, shrubs, amergents,
floating vegetation or bog mats. Textures generally are irregular because
of the intermix of species within the wetland itself and/or in contrast with
surrounding land cover.

At the same time that the imagerv is reviewed and items identified,
boundaries are traced and point items are marked in pencil directly on one
of the stereopairs. All the information is therefore reserved directly on
the photography readv for transfer to a map overlay.

Usually a collection of several years of photography of a given area
over a period of time includes photography at several different scales.
Each vear of photography is accamodated to a single fixed scale, usually that
of a base map. The use of the Bausch and Lamb Zoam Transfer Scope allows
scale differences, photograph to base map, to be resolved mechanically.
The adjusted image on the photograph is reflected onto the overlay placed over
the base map. Detail is then traced directly onto the overlay.

In the Nuclear lake study, ten years of photography were analyzed. A
set of ten overlays were produced on a base map at the scale of 1:7,200 or
1"=600". The overlays paired with the documentation provide a history of the
development of the UNC property over a 33 year time span.

GLOSSARY

Dam — as getinec by seconcary dals

Depression — a utuque characterstic 0enoling a hoiow

Disposal pit — as oetinec by seccnoary 0ala

Forest land — Fn. These are nalural stangs having at least 50 percent or more of the land covered. with lrees in ex-
cess of 30 tee: in hegh! regaraiess of age species. or giameter. The naturai progression from Fe 15 to Fa. It s
tnecetore 0f1er ChCult 1C COnSiSiently 10entily an accurate boundary between these two unils (As defined by the
NY S LUNRIN INTORY

Rubble. rubdly — A miscel.aneous contusen mass o group of broken or worthiess things (As defined by Webster s
New Cohegiate Diptionary

Streams — pe-enrnia. contan water throughou! the year excepl tor infrequent periods of severe grought.
—infermiitent contain waler ony part of the year .

Vegetated — vegetation estabishec in or on (As defined by Webster s New Coliegiate Dictionary )

Wetlands — Two basic categonies of weliangs are used. congensing the several types of inland and coastal wetlands
that cou'c be detined (See the wetlangs survey of New York State by the Fish and Wiidlte Service of the U S
Depariment of the Interior ) For the most part. wetiancs are confined to relatively level Lanas ang may cross only one
contour kine in 1000 feet However some may be loungd on slopes where due to 1ock structure or underlying clay
haropas the surface sous are perennialy wes and soggy (n either case. wetiands may have varying water levels
ang should not be thought of as just “"swamps

Due 10 the spring photography trom which weliands were mapped. clear distinchion could not be made between
these areas Seasonal’y wet anc those permanentiy wet As a result, for some purposes. the amount of wellands
mappec may be CNrsioerec somewhal exaggerated
Some sxamples are.

Wb ~ Marsnes. shryb weliands and bogs These are areas ranging from those wateriogged but with no standing
waie’ 10 1nose with as much as 3 feet of water Vegelaton 15 predominantly shrub-size and smailer and trees do not
exceed 30 feel in height The vegetative cover corresponds to the dehnition of brushiang. Fc. The area. however, is
a welianc area

Ww — Woocer wellangs Distinction between Wb and Ww 1s made on the basis of vegetative cover Ww s covered
Dy trees 3t ieas! 30 feet in height — corresponging 10 the definition of Fn. The area may be wateriogged with no
$1300:NC wa'er 0* May have §1an0ing waler of varying oepth
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AIR PHOTO INTERPRETATION Forasummary 0/ 10 veors of 3ir phota .miergreration, see Tabet Yand 9,

1. October 26, 1941 — Sunday
Map #1 (See Figure [V-1)
Scale of Photography: 1:28, 800

The photography is scmewhat blurred so the imagery does not stand out
clearly. The study area is thickly wooded with deciduous trees predaminating
and the fall photography shows the trees still in full leaf although changing
color. Stream flow patterns, narrow roads, trails , and changes in topography
tend to be lost under the trees, ‘

This photography shows the future Nuclear Lake as a large wooded wetland
located within hilly, irregular terrain, part of a series of wetlands inter-
connected by a network of streams. This particular wetland typically reveals
its boundary through contrast of darker gray tones and vegetative texture to the
lighter gray tones and vegetative texture of the surrounding terrain. Four
finger-like indentations along the west boundary at "5 display subtle differences
of lighter tone and texture suggesting conditions here are different from the
main body of the wetland and surrounding terrain. The northern portion of the
wetland at 'd'" has a similar appearance. This suggests higher, drier conditions
along the shoreline here and that the wetland drains generally toward its central
section and empties out the most southerly point at "¢'. Some dissection by
small channels along the western shore is present at "d". One such channel
connects the main wetland with one of the finger-like indentations.

During dry periods it appears that wehicular traffic was possible through
the NW corner of the wetlands, as a portion of what appears to be an unde-
veloped narrow road is clearly visible cutting across this corner.

Other streams flow directly into the main wetland. One stream is clearly
visible as it crosses the wetland in a socuthwesterly direction. Other runoff
occurs fram hillsides surrounding the site. Generally all stream flow is in
a southerly direction through interconnected wetlands eventually joining
Whaley Lake Stream. Whaley lake Stream flows westward to Gardner Hollow Brook
cambining with Fishkill Creek.

Narrow dirt roads access the area fram the north and the south.

Structures present on both sides of the property access road and along
Route 35, appear to be residential.

2. October 16, 1948 — Saturday
Map #2 (See Figure 1V-2)
Scale of Photography: 1:15, 840

The quality of photography is good, but again, dense tree car py prohibits
thorough analysis of drainage patterns, narrow rods, trails, and wetland edges.
However, the angle of photography allows the west shoreline, ncrth shoreline and
damsite at e excellent exposure. Trees and tree shadows obscure sections of
remaining shoreline and such delineations may not be reliable. Further, finish
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on the photograph will not accept pencil, making detailed delineation impcssible.

A dam at e’ has been constructed on the southern end of the site wetland
obstructing the natural outlet. Wetland vegetation has disappeared under water
except for a small island and two other,small vegetated spots. According to
available background information, the dam was constructed sametime between March
1946, when application was made to the Department of Public Works for permission
for construction, and October 1948, date of photography.

According to reports, there is a smll "lock-type" dam on the overflow
channel which is used to raise or lower the level of the lake by three or four
feet. The photography shows the main dam clearly at "', but the overflow channel
and lock-type dam is lost beneath heavy tree canopy.

The lake formed by the dam has almost completely covered the entire wetland
area as seen previously on the 1941 photography.

Wetland indentations at 'a" have all but disappeared and have filled in with
thick, tall vegetation; only a remnant remains. Marshy beach is present along the
north shore with some deposits of debris, possibly decaying wetland vegetation.
Otherwise wooded shoreline meets waterline directly.

Structures along the property access road remain as before. Three more
residences have been added along Route 55.

3. April 11, 1955 — Monday
Map =3 (See FigureIV-3)
Scale of Photography: 1:20,000

Stereopairs are not available for 1955. Analysis is based on single photos
and whatever stereo properties can be obtained using two unpaired photcs fram two
separate flight lines.The season of photography is early spring. Trees have
not yet leafed out. Although stereo imagery is limited, same details such as
the dam, control structure, hunting lodge, stream patterns and access road stand
out clearly.

The water level in the lake is higher because the mars formerly present
alorg the northern shoreline has disappeared and is now under the water of the
lake.

The cove at ''d" appears to have developed through channel erosiom and
changes in lake level,

Wetlands are still present as before, but same identifed earlier have
dried up, become smaller or changed configuration. A wetland has developed
below the dam at "e'.

Two structures are present along the western shoreline approximately
a fourth of the distance up the lake frum the dam. One of these structures
appears to be the hunting lodge (la.) mentioned in the draft report, Nuclear
Lake — A Resource in Question, March 12, 1980. The structure north of the
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lodge on the edge of the lake (1b), by its location and smaller size suggests
it functions as a boathouse.

The narrow dirt access road is present as before in 1841 and 1948. Other
trails are faintly detectable and are probably no more than footpaths.

Trails are detected by breaks in vegetation and loose s0il reflecting to
camera angle. Trails or segments of trails are not visible consistently on
each vear of photography analyzed. They may have been abandoned long enough to
have lost camera reflectance. The sun angle at the moment of exposure may
expose a trail that existed all along, but during previous photographing wrs
hidden in shados. A trail abandoned long enough will tend to fill in with brush
or became covered over with canopy fram adjacent vegetation.

4. June 10, 1960 — Friday
Map =4 (See Figure IV-4)
Scale: 1:20,000

The quality of the photography is good. However, June photography shows
the trees well lzafed out covering much of the ground detail. Shadows fall to
the west and are quite pronounced, eliminating fram view anything within the
shadow range. Fortunately, the west shoreline is well exposed.

The Remote Experimental Station (UNC) camplex has been constructed and is
caposed of six main structures:

Site 1. a. Lodge
b. Boathouse

. Site 2. Plutonium Lab.

’ Site 3. Critical Experimental Facility
Site 4. Enginsering Facllity (Shop)
Site 5. Multiple Failure Building
Site 6. Shisid Mock-up Building

Aiso present within the complex grounds are:

Sita 7. Smsll clearing

Site 8. Storage building

Site 9. Main parking lot

S$ite 10. Emergancy generator

Prasant along the main access road just off Route 55
Site 11. Remots Assembiy Buliding

All site structures are displayed well within cleared areas. The cleared
areas adjacent to the Plutonium lab and the Remote Assembly Building are larger
campared to the clearings around the other buildings and probably are reserv:d
for parking area.
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- The Plutonium lab at Site #2 has .five distinct segrents with correspondingly
- different fiat roof levels; the Critical Experimental Facility at Site #3 has
WO segments with two flat rof levels, the Engineering Building at Site $4

has one segment with one flat roof; the two remaining buildings within the main
camplex, Multiple Failure Building at ‘Site #5 and Mock-up Building at Site #6,
are camposed of one segment each with ‘pitched roof.

4

There is an object within the clearing at Site #7, but tree shadow
prevents a well exposed view. The lit.le that can be seen is rectangular
more than square, larger and taller than a car.

At Site #8, only the waste storage building is visible; if the storage
pit is there, it is hidden under tree canopy. (Reference to back-up infor-
mation. )

The generator is visible at Site #10.

The Lodge is shielded by tree canopy, but the boathouse is well exposed
at water's edge and traffic patterns, which are quite pronounced here, indicate
this area is well used.

The main access road fram Route 55 has been improved up to a point just
before entering camplex. From this point the road appears to narrow. Traffic
patterns within the complex are present but appear unimproved.

An indistinct trail is inferred by detection of a break through the trees
and glimpses of the trail on the ground through the break where lack of shadows
and presence of reflectance permit. It begins on the northern edge of the
complex at the lake's western shore and just touches the clearing at Site #7.
Continuing on southerly in a wide loop around the main complex, it joins the
access road approximately where it enters the complex. This trail may be the
fire lane mentioned in company records. Not enough of the trail itself is
visible to determine its width. Segments of other trails are visible and
inferred on the same basis. More trails may be present but not enough visual
evidence .s present to justify inclusion.

There 1s a depression adjacent to and south of the Multiple Failure
Building at Site #5 which may have been created by moving earth around during
construction activity. The tones are varied shades of light gray which
indicates recent disturbance. ’

The structures present as the Remote Asserbly Building at Site #11 appear
to be the original structures constructed at that site. They are at the same
locations and do not appear to be newly constructed. The second structure
present probably is a garage or storage building.

Smll depressions are visible in areas where wetlands were present before.
Tree canopy and shadow do not allow a delineation of precise boundaries or
detection of degree of wetness. A small wetland has dveloped between Plutonium
Facility at Site #2 and shoreline. It may be a reappearance of a remant of
the original wetland indentation.

Tree canopy covers the stream pattern well, eliminating any possibility of
accurate study. The western shoreline shows same minor fill-in.
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S. March 24, 1962 — Sunday
Map =8 (See Figure IV.5)
Scale of Photography: 1:15, 840

The lake is frozen, but thawed at outlet near dam. There is light snow

cover which is detectable in depressions and on north-facing slopes. Streams,
wetlands and ponds are thawed. Shoreline is well exposed. Tree canopy does
not hinder analysis of activity, shadows present minor problems, and photo-
graphic quality is excellent. Drainage patterns are well established as
mapped. A major highway construction project is underway along the south
border of the property.

From this point on in documentation, each site as numbered will be dealt

with in numerical sequence, vear by year, after a general description.

10
n

Lodge ' visibie

No getectabie change i~ Plutomum Facility itse!t. but the smali wetland present in 1960 1s no longer visible
suggesting it has beex tilec The 1anc surface at this location is bare of vegetation. the dulled gray tone shows
$0M Nas sellieC and compaciec somewhal Two of three vehicles are in the parking lot

Tne fence arouna the Critical Facility 1s visid'e a small parking area is visible bordered along its eastern edge
by 2 s™3' ponG A footpath connec's this faciily to the main parking area There 1s a tank on the roof with a
tonnecting pice ang twe otner bate!y Oetectabie objects. possibly vents. A gate 1s visibie at the beginming of the
griveway 10 1his buiiging

Loose material present west of building and downslope beting Multiple Fallurs Building (See 12. Map #5) gves
18NC Surtate nerea rubbiy 100w

The 1ana surtace along the western eage of this clearing is disturbed One spot. somewhat rounded & shightly
concave appears as Though the ianc surtace here in relation 1o the surrounding area is 10 some exten! synken
compacted Other depressions or pits may aiso be present along this ciearing but they are not readily detec-
tabie

Reporis indicale that this clearing contans a cement slab; the structure present here is the Sodium Tent. Ail the
lanc surtace i the clearing appears disturbed loose surface material respongds to the camera in very ight lones
Atrac from the complex crosses the clearing along its easlern sdge and contines uphil to the north

The Retention Tank 1s just visibie wes! of the Waste Storage Building at the edge of a shadow Loose material is
vis:Die behind the Waste Storage Builging down the unvegetated bank 1o the edge of the ake.

Man Parking ot — ungefined doesn t appear 10 have a hard surtace as yet

No Detectaple Cnange

Tne Remots Assembly Building appears 10 be the original structure present in 1941 along the secong smalier
Structure behing i — probabry a garage o storage building The power line clearing is north of the main struc-
lure A small excavation 1§ present in the power hine cleating.

A iarge man-made deprassion 1s visibie here composed of loose material, there is no vegelation and water 1s
ponded In the lowes! part
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1966 — (Photographs Undated)
Map #6 (See Figure 1V -6)
Scale of Photography* 1:21, 192

No Detectable Change - except for 2 veticies parkas in circular drive

Ne Detectable Change

Ponded area ac;acent to clearing has become smalier in area and is almos! dry.

No Detectabie Change

No Detectabie Change

No Detectabie Change

No Detectable Change

No Detectabie Change

Parking ot has been enlarged ang delined Several vehicles present (4-5)

No Detectable Change

Excaval:on n clearng has heen covered over 111s shill however detectable as 3 depression having darker tone
Inan surrounging area ndicales some setthng of soil No vegetation 1s detectable One vehicle can be seen near
the mai structure o

Some setthng o 100se Materiai 1§ evident. vegelation has begun 10 appear and the pond present betore appears
smaller

April 28, 1968 — Sunday
Map #7 (See Figure IV-7)
Scale of Photography: 1:24,000

No Detectabre Change - except for deveiopment of a smail wetlang just below the south sige of the iooge at 13

Tne Piutorium Facilily has expangea at n1s southwest corner A single story agdition has been constructed

Anptner section of the original structure at the northeast corner has been entarged. A section at the southeast
ccrner nas been removed

No Detectapie Charge

Smail ob,ects about the size of 55 gaiicr tarrets are present at edge of clearing in front of Engineering FacCiity at
B

. Several rectanguiar objects at least the size of cars are stacked in front of the Muitipie Failure Buiiding at the

edage of the clearing. smaii objects the size of barrels can be seen upsiope and siightly west of buiging at * 8"
The pit seen 1in 1962 pnotos s stilt geteclable. Lack of vegetation in this viCinity may ingicate presence of other
pits

No Detectabie Change.

Two objects smailer than the 6t diameter of the Retention Tank are present near the tank at "~'8'" Loose
matenal evidenced by ight tones and no vegetaton 1s present down the bank behing the Storage Buniding This

unconsohcated malenal has peen seen on previous photos
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April 12, 1970 — Sunday
Masp #8 (See Figure IV.8)
Scele of Photography: 1:12,000

No Detectabie Change

No Detectadble Change

No Detectabie Change

There are 3 or 4 small misceilaneouus objects under the trees at the edge of cleaning in tront of Engineering
Facility about! the size of 55 gallon barrels

The number of rectangular objects stacked at this location have increased. The small objects unsiope are still
present

Piies of materiai of different sizes ang shapes are present within the cisaring around the Mock-Up Buildina
Depression seen o7 gariier photo 15 no longer detectable The land surface west of building 15 unvegetated.

The ciearing arouna Sodium Tent dispiays hight tones with darker mottiing, indicating presence of (00se matenal
At igast 3 objects resembiing barrels smalier than Retention Tank, are present at *'8°". A small depression has
appearec in the embankment just below Storage Building The bank continues to be unvegetated

Light fones and no vegelation indicates a hili-in of a depressed area wes! of the parking lot addition at P

No Detectable Change

No Detectabre Charnige

vegetalion has grown on the siope of the gepression and the pond 15 showing some vagetation

April 20, 1971 — Tuesday
Map #9, (See Figure IV-9)
Scale of Photography: 1:21, 200

The boathouse 1s no fonger present. although activity 1n the vicinity of the boathouse has continyed

A new agdition 1o the Plutomum Facility has been constructed at the couthsas! corner.

The pong adjacent to the cleaning used as a small parking area 1s no fonger present.

No Detectabie Change

No Detectabie=Change

Misceiianeous debris i1s cetectable in the Clearing and the tand surtace past of building is unvegetated indicating
some fype of recent disturbance .

The Sodium Tent s visible as a dulled gray toned spot This may indicate the tent has been removed and only the
platlorm remains The general tone of the clearing has changed, become darker ana dulier, indication that the ac-
tivily here has aiso changed. possibly demonstrating a lack of activity. ;

Objects icentitied on earhier photos are no longer present. The small Oepression is no ionger detectabie and loose
material is present on the siope. As before . vegetation 1 not growing on this slope.

Several vehicies are prasent. '

N Detectable Change

No Detectable change - i

The pond anc/or wetiand are no ionger present. The siope and depression are well vegetated.
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10. February 24, 1974 — Sunday

Map #10 (See Figure 1V-10)
Scale of Photography: 1:17,6664

What appears to be miscei'angous debns i present gown the bank near the focaton of the former boaathouse anc
in the former wetiand below isCge.

Miscellaneous abjects in a piie are wisible just north of bullding evidenced by 2 mix of very light tones (reifectance
of objects) with very dark tones (shadows of objects) Detection 1s inconclusive here because of the shadow of
the buiiding There 15 a pronounced lack of vegetation at the NE corner of building simiiar 1n lpcation 1o that
getected on "62 photography. ingicating recently disturbed iand surface

No Deteclabie Change

No Deteciable Change

No Detectatie Change

The clearing adjacent to the buiding appears clear of debris except tor ynder bordenng trees A depression not
seen on previaus phalos :s present at ecge of ciearing The land surface around it appears disturbed Two trails
lead trom cieaning gown the siope to the :ake

The ciearing at this iocaticn appears somewhat vegetated An object s stll visibie here - it ay be part of former
stycture

The bank shows vegetal:on not visible tefore The pil 15 shlt present asin 1970

No Detectatie €' ange

No Detectabe Change

No Oetectanie Changs

Nc Detectabie Zhange

A cmall amount of miscel:aneous dedris is present beiow the dam

NOTE: For a summiry of air phot interpretation data on aif 10 years of pholography, see the matrices Tables 8 and 9.

57




Table 8 A Photo interpretanon General Deta Summary Matrtx for 10 years of Photography

My 1 Map Moy 03 [ Y] ey B8
October 26 1941 Octsber 16 1948 Apré 11, 1988 Jums 18, 1080 Hareh 24, 1982
Sundey Saturgay Mondsy Sundey
Scate 1 28 800 Scaie ! 15 840 Scate * 20.00 Scake 1 20.000 Scae 1.15.840
Pnotos Sughily DiurreG | Photo uanty gooc | N stereoparrs svasadie | Photo quaity good Phioto quairty excetient
Dense t+oe canopy Dense tree canopy Two gimensionat getl {1 Dense Iree canopy (as o iree canopy
Photo Quatty | s oispiay of 25 above gooc sbove) Menor Shadow
6 Limhabens | 070unG pamerns NG iea' cover Pronounced shadows | BODNMS.
Back -up datd usec Lack of good $iereo Wesi shorsiing weti | S amounts of snow
imagery hmits extent | €xposed o reasons m:mﬂ:'mw
$)
of analys:s cited in Map 92 {Note This 15 the
bes! photograph 1o
oste )
Miily stregu.ar terr@ir | One grge wetiang now | Area heavily wooteo UNC compisx constr- Fenzing . gates ang
0821040 S COve’ aiaxe Some welianos have ucled other geveiopment
pregommngn! Smaiie’ weliangs W o! gisapbearel decome Ciaaring around blags withint main compigx
Praperty in General | Seres of interconn ane Dresent area smalier o' thanged Wetiangs in complex Remainoer of property
aciec wenhangs neavily woogec shape 850047 &% Omappsars | I8 unchanged
Sratturesa 1 New wetiane S of gam Power hine cut passes
ae preser N of builcungs at #11
Highway construction
S sage of property
Appea’s asalarge Laseanc gama’ e Wate’ evel (n @ke W shorgiine Shows
welans r8la " wale IGvelng highe: minor filung i
Snore ne ingentec it | mos! o 1arge weliang Lane expande in New smai wet gpo!
dpaces ¢Heen One wooces 15.37C §i26 ™Marst aiong N between bigg at #2
tores 8 textores nete | nregen Shore -ne now part of ang ke
Lake Site sugges: ngne-Crie’ Shorene ngentations | laxe
weligng Congions a a ras Acovedl 0 8
Area or N pomnor 0:5320¢e3reC crea’ed Dy erosion anc
Shows Simulat Chardc- | Sma ma'shy a'eas Crasges i igne leve:
st with gepost's o' pepns | NG sign of tormer SW
Smar sezton ol W prese~t giong Nshoe | steampec
shore :ng gisseciec Tree growir g gener
Dy s™a: s'eams a! ¥ty ul ' sane e0ge
c Lane COvers siteam
bec on eas!
Narrow ¢ rpacs enter | Nattow 0.7 r0al N3 ow il roac Main access 1080 has | Parking ared expanaec
stefror N ang § rema:ng 3S aDCe f0AC | remains as above peen improved from Paihs wilhin complex
Roac aiong W snore acress former Othe taintiy detectabie | Rt 53 % to complex. prasent
trosses MV corner 0f | welidng sorne” now traits * are probably Inimptoves 10a0wdys 1 New trail from biog
Roag-Tralls tulure gne unger wae’ 1007 5atne. widih not within complex A S0 axe
A segment ot atrar aele mnable ingdstrctiran posSidly | Tran trom compiex - N
. i$ visiDie the lire {ane boroers present
: the compiex
Segments of other
trans visibie
interconnecteq Pere Dam construchion at Pre-.a0e NE 1o SW Obscured Deainage panerns well
RRia- SITEAMS generaily | € Causes cranges $1'8am gone #312DIISHhe0 &5 CIIRC
wniN10$ 10 wetiang Stream present in SW above (Map #3)
Steeams on site npt weliang tiows ungder New Rt 55 an0 cuivent
Dranage Pattern mappibie due toheavy | R 8% consiructeo
iree cantpy Mappabie observations
for stream SE of Lake
Site
Aug 2139 Aug 2351 Fe 300 | Apr 338 | dan n
Procipitation®® Sept 87 Sept 78| War 430 | May 332 | Fed 4 66
{inchen) vear 27 17 Year 50 50 | Year 50 90 | vear 3041 | Year 37 85

*Tralls may not be visible in each year of photography bacauss of photgraphic imitations.
*sSource’ U.S Environmenta! Dats Service Cimatological Data, New York.
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Map 06 My 7 | 1Y ] Mo 0 o 010
1966 Aprit 28 1968 Aprii 12, 1970 Aprii 201071 February 24 1874
Sundey Sunday Teesosy Sundsy
Scaie 121 9] Scaie 1 24 DOC Scae 1 12.000 Scale 1 21.200 Scate 1 17 664
Protc ungatec Photo qua’ty gooe Pnoto qualily excelient Photo guanty tair Proto quatity excelient
Proto Guaity tar Light canopy NG tree cancpy No ree canopy No tree canopy
Seasor 1s earry spring Tertan visidie Fimish on print will Finigh on print witt
0r i31¢ 135 with ng iga! N0 accep! panc not accept penci!
Cove’
Littie 52aC0w probrem
Property remaing Property in genery. Property in genera! Property in genera: Property in general
uncnanges remaine ynchanges remains unchangec remaing unchanged 1eMmaing unchangeo
mighway Consiryclion Gate appears on roac
compietec ieaging tc man
Gate teacing to tritica compiex
tazmty not seer
LdLE Tas (harpec Ma.~is:an 15 shgntyy Major 1siand remaing Shight shoreine Season 13 iate winter
cont.guration especially | smauer smaiter as in 68 changes aiong S egge Laug s trozen
FMeNErore gt Snoresne o° S appears | Shorenne on S shows 0! lane parliaity tnaweo dlong

eCge whers sirgam
enles ane
Ar5.87C arpedts or
the W

aiterec

AnZ'hes :5.ar0 may De
aeve Gy ng

66 sianc or W shows
Shalow Coanecnor

16 §hpre

more ingentation
Cove area thangeo in
shape

Cove n £ shoreiine
has oecreased shightiy
i size & changed
shape

islang ot W shore
1S again 3 peninsula

the shore § arouno
1slang

Shoreine again shows
changes

T+ th"ougr wooes Teau trom compies N Roags ang most Roads show no ACCess 10ac hay
preses’ as mapger we! estabishec travls prewiously change aeleriorated needs
Trai trom compies - N Segmen: extenc tra: citeg present Ohservabie traiis repa
CONNECts wiik anpther farthe: & Waikways N&S o' - mapped Qbservabte trais!
miersecting astream N | Two new walkways biag #2 not getsc- mapped
anceage ot gue S N&S o' Duioing #7 lable
. toeage ot ave Trar' S of lake exienas
. Otner irans present E uphit turns S
oescenos 10 a smak
wel gepression
Weliano along access Wetiands W o! 1are Orainage panerns in Drainage patterns in Drainage panetns
1040 NA!TOW BTt 1§ 1arge’ thar v BE genera as previousty general continue as continue as previously
 pong Watianos aiong access | ¢red previosly cited cited
Orner oranage panerns | road has eniarges Smati wetlang S of
weli gsiabighed pONC 15 gone dam reappears
Dra:nage oiseuplec by Wetiang along atcess
1040 CONSttuChOr 1§ foad s shightly .
estabusning & new smalier. straam i
parters visiDie ponaing has
reoccured
ungatee Pnoto Fet 83| Fep 283 | Feb 358 | Dec 865
Yar 516 | Mar 348 | Mar 188 | Mar 305 | Jan 42
Yoar 4006 | Year 3250 | s 4 1 Year 495
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Tabie 9. Ar Proto intergretator Site Specific Data Matrix for 10 years of Photography on 12 seiected sites

s n st 2 Sned) - Critical She 04 She 08 — Site 0%
Lodge/Bastheuss Prisnlum Lad Lxpertmant Faciity Enginearing Multipie Fallure Meck-Up Bieg.
Faciity (1779
1441
1948 .
Hynting Looge
1938 ang  Boathouse
consiructed 3t the
SE iane shore
Faciity nas Deen Faciity has deen Faciity nas deen 81dg nhas been Bldg has besn
constructed constructed constiructed consiructe construcleg
Lodge hdden Five-segmenteg A two-segment One-segment One-segment Ong segment
unaer ees buging sach puiging sach pulding with 3 hat DIdg witha bidg wih a
1980 Boathouse visibie Wik 3 3t roo! with H1at ro0f 100! piched root pitched too!f
Sie weit i7a'hree S ait we! £00!
Delween DuiC.rg
FLIRTY
Minor tiung gigng
wes! Shole 3 dae o
Fence erected on Obyec!s of varous Loose matenial Lang surtace
Ihe site $12€$ orth S.0e 0! wesi ot diog ang | western eage of
Smail wet spot s Smali parking area higg sownsiope cleanng disturbed
gone tront of Dvag Traw nortn of bidg behing bidg A pil-ike
Same Surrounging area | Smatl pong 1s eas! 10 shate ! iaxe aepression s
1962 Dare 0t vegetation | Of parxing area parety visidie
S0 nag setied Pathway 10 mamn
ano compecied dareing gt
appears
Tank ang pipes an
rog!
Cate s at
2t veway entrgrce
Pong smauer §
nearty ary
1966 Same Same Gate "0 nger Samse Same Same
vsibe
$m 8. aing a0t ons Barrei-size obuects | Rectanguarcar- | DoPresson's
31 we' spot a00e0 dlong Sw 4 shil vigibie
1968 aogearsoecwine | NE sides o ‘ap dame dre near 049 ’:"2 ::‘:‘,‘,’ m | Otharareas unveg
oe3e A sectan a1 SW :":w 0 niro slated. may
corne’ 138 been ngicate dresance
om0, 80 of other pi1s
J-4 migc dartei- Barret-size odject :::: ol::':;!s o
1970 Same Same Same $123 objects 3 wes! of Didg ShaDES visibie
€06 of tite Smatler objects P-tikg oepression
shill visibie nas aisappeared
Yegetatnon missing
aast of digg
MiSC objects are Misc debris in
Boatnhouse s gone Budging aaoimon The pond 13 gone no longer clearng aast of
AL Site 1t 0 aciive a00ec i getectanie Same viag
use SE corner
Debdris removed
NS¢ Oedts vigdeg Vise JDRC!s pied 1rom clearing
near 00aINouse north of duiding Same Same Same A gepression
1 anG 11 tormey vegelaton missing visibie at eoge of
wet SpOt DeI0w i 1ne same 10Ce- cieanng
loage tion (NE corner) ag Two footpaths trom
n 62 chaaning lead o
ake




visiZe My DE

The pit inempans-

b} i
bar o 1o me- ment is visibie
agan
stutiure
NG iOrge” & Cinatel
0

sh o7 $no 08 Sie 09 e 010 $he 011 - Remons S 012
$matl Claaring Wasis Storage Myn Parking Lot Emorponcy Assambly By Oopression
Bigg Senerater
House/Garage 13
visibie 8t R 8%
Same
Same
Rectangu'a’ Bigg s visidie Acieareg ared s Generator 13 visidie Large ciearing Depression s
overarge tha visibie adjacent nea” 0riveway 10 #r0und diog 0caie0 behing
3LA vle to the Piyloniym Sie #3 DIoG at Sews
Lab vnimproves possiby credieo
Ouring construe
tior.
StrurtLce oresen Reteruen1are s Tne ceating ane LoOsE materid: 15
st So¢ .~ vehe excavalion norir. ot visie
et Loose mate 3 biog s are assoc Ponging has
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Figure IV-1 - October 26, 1941 Aerial Photographic
interpretation Map of The Nuciear Lake Property
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Figure IV-2 - Dctober 16, 1948 Aerial Photographic Inter-
pretation Map of The Nuciear Lake Property
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Figure IV-3 - April 11, 1855 Aeriat Photographic Inter- ’
pretation Map of The Nuciear Lake Property /

\
‘.““gﬂ
~

>

/ Fa

>
—

s \

v
,/5/ ( NUCLEAR LAKE \
v Dutchess County  \
;4 | New York State _ N
" / / MAP NO. )
! 3
/ / PHOTOGRAPHY |
y | Date  4-1155
/ Scals  1:20,000 \

Type  Mono




Figurs (V-4 - June 10, 1960 Aer:al Photographic inter- / )
pretation Map of The Nuclear Lake Property / L
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Figure IV-5 - March 24, 1962 Aeriai Photographic
Interprelation Map of The Nutiear Lake
Property
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Figure (V-6 - 1968 Aerial Photographic Interpretation Map /
of The Nuclsar Lake Property /
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Fgure IV-7 - Aprd 20, 1988 Asrial Photographic Inter-
pretation Map of The Nuclear Lake Property
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Figurs IV-8 - Aprfl 12, 1970 Aenal Photographic inter-
pretation Map of The Nuclear Laie Property
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Figure IV-9 - April 20, 1871 Aeral Protographic Inter- \

pratation Map of The Nuclear Lake Propenty ,_._f._.‘
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Fgure IV-10 - Februsry 24, 1974 Aerial Photographic in-
tarpretation Map of The Nuciear Lake Property
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V. Waste and Waste Water

PLUTONIUM FACILITY - WASTE WATER

From 1957 to 1971 UNC faced problems in disposing of low-
level radioactive waste water generated at the Plutonium Lab
during its operating years. This liquid effluent resulted
from water used in decontamination operations and came from
several sources which included:

. 1. Laundry Waste Water (31) - primarily laundry water
) from washing machines used to wash laboratory uni-
forms contaminated with radioactive material,
2. Sink and Shower Waste Water (31) - discharge from
some sinks and one shower in the Plutonium facility.
3. Scrub Waste Water (47) - water from washing the lab-
oratory floor.

Following is a summary of UNC's disposal solutions for these
wastes,

May 1957 - UNC considered several solutions to the prob-
em of disposing certain amounts of low level radiocactive

waste water generated at the Plutonium Lab during normal

operations. In Feb. 1958, it was estimated (22) that:

"5-10 gallons of sink water and 50 gallons of
laundry water will be generated per month. This

l1s a total of 60 gallons of slightly contaminated
waste water per month."

The Retention Tank (refer to Chapter I11, page 37)
with a capacity of 4500 gallons was used to store
some of the waste water as it was generated (1).

By the end of 1957 approximately 4000 gallons was
in storage waiting to be analyzed and disposed of

(8). A waste water analysis made in April and May
1957, showed (1):

April 8, 1957 May 9, 1857
cu/mi cu/mi
Top sample 118,000x 10 -15 669x 10-15
Middie sample 858x10-15 890x 10 -1§

Bottom sample 1,552x 10 -15 1250x 1015




The May 1957 Report (1) stipulated that if there was
no or low strontium present, dilution might offer an
easy solution to disposal.

July 1957 - UNC personnel expressed concern (2) that
draining low level waste water into the retention tank
created a handling problem out of proportion to the
amount of waste generated, A new system for handling
these wastes in the future was being looked at. During
this time two alternative disposal solutions were
considered:

1, Hire an outside firm to handle the waste
water (6).

2. Hire a local sewage disposal company to
haul the wastes to private sewage disposal
pits (7).

Both of these options were eventually ruled out.

November 19857 - an assay of the waste water (8) showed:

Gross Beta 6.76x 10 -7 uc/ml
Cesium 137 0.21x10 -7 uc/ml
Sr. 90 1.26x 10 -7 uc/ml

Sr 90 accounts for 18.7 % of the activity and Ce 137 accounts
for 3.1% of the activity.

»
.

Mid-November 1957 - The Dutchess County Department of
Heslth assisted UNC in finding a sewage disposal plant
along the Hudson River that would take the waste water
(10) (11). A Health Department memo (12) indicated:

"The water could be discharged into pits on the
property but for public relation reasons the corp-
oration does not desire to follow this practice.

It has been suggested and approved by our Central
Office to discharge the water into the Hudson River.
It is our desire that this be done south of Pough-
keepsie so as not to influence the water supply of
the City of Poughkeepsie."

In December 1957 the City of Beacon's Disposal Plant

turned down a request to have their plant used (15)
(18) (17).
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December 1957 - another disposal scheme was considered
y . is included several alternative approaches
to disposing retention tank waste water at the Pawling

site (18). The solutions considered were to:

1. Pump the waste from the tank to the middle of
the lake, where the moving stream would enhance
mixing and assure carrying the liquid to the
overflow, preventing accumulation of the wastes
(18);

2. Pump the water from the retention tank directly
into the stream that flows out of the lake (18).

3. Wait until the lake freezes over and spread the
liquid over the surface of the lake resulting
in a phenomenally large dilution (18);

4. Purchase an evaporating system and evaporate
the liquid (18).

January 1958 - the wastes were still being stored (19)
(20) and UNC felt they should consider:

1. "...some method of disposal which will not
involve the Health Department" (21).
2. "...not writing any request for solution of

this problem to any official agency since the
amaunt and cost of disposing the waste is low
in comparison to the unfavorable publicity"
(21).

February 1958 - three additional methods of disposal were
considered (22):

1. Evaporation
2. lon Exchange
3 a) Indefinite storage at present site.
b) Indefinite storage in a similar pit lo-
cated somewhere in the woods at Pawling.

After a cost benefit analysis of each method, it was con-

cluded that the ion exchange method was the most feasible
and should be used (22) (23).

7.




November 1959 - UNC advised the Dutchess County Health
Department (27):

“"that approximately 500 gallons of liquid waste had
been passed through ion exchange units. The filtered
effluent was collected in 55 gallon drums and, if

an assay showed a concentration less than the maximum
permissible concentration, these wastes were dis-
charged tu the lake. Difficulties were experienced
with the ion exchange units apparently due to sus-
pended material in the wastes."

e

In the meantime laundry and sink waste water continued to be
generated in Plutonium Facility. The water was collected in
barrels and assayed to determine if the content was below the
Maximum Permissible concentrations (MPC). Based on decay cal-
culations, a schedule for dumping the barrels into the lake
was determined. Between July 22, 1959, and October 16, 1959,
at least 45 barrels were scheduled for dumping in this manper
(28),

One analysis (28) of the laundry water samples conducted on
May 29, 1959 on a 100 channel analyzer showed the samples
varied from 200 x to 10 x above MPC.

During 1959 the option of obtaining an industrial waste dis-
charge permit from the N.Y.S. Department of Health was dis-
cussed with UNC employees (29, 30). Following is a brief
summary of UNC permit application procedures:

December 22, 1959 (31) - UNC (then NDA) applies to the

N.Y.S. Health Department to discharge from 400-1000
gallons per month of laundry, sink and shower waste
water. The discharge would be through a pipe leading
from zhe Waste Storage Building to the Lake (See
Figure V-1),

UCLEAR
LAKE

WASTE STORAGE
BUILDING

2" PLASTIC DRAIN

Figure V-1 Protuie of Waste Storage Buriging to Discharge Point
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Jan. 26, 1960 - N.Y.S. Health Department asks UNC
Tor supplemental Information for the Application

(32) to include:

1. Estimates of amount of radiocactive isotope
to be discharged. .

2. Methods of sampling.

3. Method of dilution to reduce the waste
below MPC.

April 12, 1960 - UNC responds to the reguest for
supplemental information (33):

"“In response to your three questions:

1. It is estimated that the maximum amount
of radioactive material discharged per
year will be 1 milligram of plutonium
(60 Microcuries) and 4 microcuries of
gross fission products....

2. The waste liquid will be collected in 55
gallon tanks. The liquid will be agitated
by hand, a sample will be taken and an
aliquot of this will be analyzed,

3. 1f a tank is above the MPC it will be
diluted before discharge. Dilution will
be accomplished by mixing the contamina-
ted liquid with tap water in a 55 gallon
tank. This liquid will then be analyzed
and released for discharge if it is below
the MPC. The water supply is an artesian
well, approximately 200 feet deep, which
delivers over 14 gallons per minute."

November 23, 1960 - N.Y.S. Health Department issues
UNC their discharge permit (36).

October 26. 1961 ~ UNC waste disposal records (38)
indicate that 200 gallons of alpha emittings waste
have been dumped into the lake. The wastes were
contained in 4-50 gallon drums and had the following
cencentrations:

Orum 1 1.09x10 -9 uc/mi

Drum 2 1.8x10-10uec/mi
" Drum 3 Background

Drum 4 Background
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Six more drums or about 300 gallons of alpha emitting
waste had not been analyzed. It was estimated (38)
that about 10 gallons per day of alpha wastes were
generated at the site at this time.

Late 1961 - UNC requests (101) to nodifv their
pPermits to increase the allowable digcharce concentra-
tion of Plutonium-239 from 1.5 x 10- uc/ml to

5 x 106 yc/m1. Based upon 10,000 gal./yr. the max-

;gum amount of Plutonium to be discharged would be
uc.

January 11, 1962 - UNC's request is approved by the
N.Y.S. Depariment of Health (39)

June 6, 1968 - A dramatic increase in lake water
radiation levels occurs (see Chapter VII, Table 22) (42).

June 30, 1971 - UNC applied to the Department of the
Army Corps of Engineers for a permit (47) to dis-
Charge 20 gal./mo. of scrub water from washing lab-
oratory floors in the Plutonium Facility. The scrub
water was to be collected, analyzed and if found to
be within allowable limits discharged directly into
the lake via a pipe (see Figure V-1),

No further references relating to Plutonium Facility Waste
Water were available.

BORATED WABTE WATER DISPOSAL

Between October 1957 and April 1970, seven available UNC
Health and Safety memos relate to the disposal of borated waste
water. The water (2000 gallons) was generated in 1857 and was
stored in pits (concrete tanks) in the Critical Facility Build-
ing for over 13 years. Following is a summary of UNC's bo-
rated waste water disposal solution:

October 1957 - UNC noted three disposal alternatives
(48) (49):

1. Removal by tank truck for dumping in the
Hudson River or the Ocean;

2. Evaporation and disposal of the borate as
a solid; : )

3. Removal from the site by a private company.



July 1965 the 2,000 gallon quantity of borated water

1n storage was analyzed (50). It was found to be neu-
tral (pH 7) when collected and to contain 0.083 grams/

ml of boron (this amounted to 732 Kg of boron). The
Dutchess County Department of Health informed UNC that
the water could be dumped on the site. UNC staff felt,
however, that this would create a fire hazard. Again,
removal of the water from the site and evaporation were
suggested. The latter proposal involved digging 'several
holes in remote areas at Pawling,” filling them with the
borated water, allowing the water to evaporate, then cov-
ering the holes (50). Later in 1965, the borated waste

water was still in the Critical Facility Building (51,52).

June 1968 - a piping change in the ''Poison Water System’
1in the Critical Facility Building was made to prevent
the stored waste water from mixing with other water (53).

April 1970 - UNC stated that ",..three (3) years ago,
we disposed of approximately 800 gallons of borated
water that had been lying dormant in the Critical Fa-
cility” (54).

No other references are available concerning borated water.

SODIUM WASTE

Between September 1957 and May 1974, several memos and
reports refer to the problems of disposing heavily oxidized
waste liquid sodium. Heavily oxidized waste sodium resulted
when clean sodium was used in research and development work
(SDR) at the Pawling Facility. Following is a summary of the
problems UNC encountered in dealing with this waste.

September 12, 1957 - faced with the problem of dis-
posing of 100 pound lots of waste sodium related to

SDR development work, UNC sought suggestions from Knolls
Atomic Power laboratory (KAPL) relating to sodium dis-
posal methods (56).

February 24, 1958 - UNC considered selling the used
sodium back to the supplier, Ethyl Corporation,

May 19358 - after a site visit, an Ethyl Corporation
representative decided they '"were not set up to take
back used sodium” (61).
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May 26, 1958 - UNC had, at this time, 50 gallons of
waste sodium on hand with a probable accumulation of
an additional 60 gallons within a month. This sodium
had a large oxide content which made it useless for
reclamation, The cost of shipping the waste was com-
parable with the cost of disposing of it at Pawling.
UNC decided to carry out a disposal program on site;
several approaches were considered: (61)

. Burning

Aging

Reacting with water

Reacting with iso-propyl alcohol
Reacting with steam

O W N

July 2, 1958 - UNC personnel decided that burning and
aging were economically feasible methods for disposal
at the Pawling site.

1. Burning involved "preparing a pit (hole in the
ground) one foot deep and five feet by five
feet in cross section. The woods would be clear-
ed 50 feet around the pit and a small fence
placed around the hole. Kerosene soaked rags
would be used as fuel, with the sodium placed
on top of the burning rags' (62).

2. Aging involved “digging a hole in the ground six
feet deep and ten feet by ten feet in cross sec-
tion. The bottom of the hole would be lined with
rocks. A steel grating or screen would be placed
across the hole, five feet below ground level.
The hole would be fenced in and a roof placed
over it to prevent rain from coming in directly.
The land would be cleared for at least 50 feet
around the hole" (62).

It was estimated that by the end of 1958 more than
200 gallons (1400 pounds) of sodium waste would need
to be disposed of.

July 3, 1958 - February 24, 1970 - No information on
sodium disposal available,
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February 25, 1970 - UNC disposed of a small quantity

of sodium at Pawling. Two experiments using a heavily
oxidized piece of sodium - weighing approximately one
pound, were tried. 1In one, a pound of sodium was ignit-
ed with kerosene. 1In the second, a pound of sodium was
thrown into a large tank of water.

"The purpose of our experiment was to determine if
we could dispose of waste liquid metal without a-
rousing the concern of our Pawling neighbors" (63).

As a result of the experiments UNC concluded:

1. '"We cannot dispose of large quantities of so-
dium by burning at Pawling. The smoke would
be so dense that we would arouse unnecessarily
the concern of our Pawling neighbors. We can
burn small quantities (one pound) without any
problems, but the manhours involved would be
significant” (63).

2. "Water is out for sodium disposal.” "Approxi-
mately five seconds after entering the water,
it reacted as expected - with a bang" (63).

May 16, 1974 - A representative of the Bureau of Ra-
diation of the NYS department of Environmental Conser-
vation, interviewed a former UNC Site Director (Director
during 1950's and early 1960's) concerning disposal of
sodium wastes, and in a memo (64) states that the form-
er Director...

"...had witnessed the placing of small cans (about

the size of a gallon paint can) into the lake con-
taining sodium wastes. The cans were then punctured
with a 22 caliber rifle and a considerable explosion
resulted” and that "small amounts of sodium were dis-
posed of in the lake by the above mentioned method but
there were never any barrel quantities .of sodium dis-
posed of at the NDA Facility."”

No furtbher references to waste sodium disposal were available.

AIR CONDITIONER WASTE WATER

June 1965 - The air conditioners in the Plutonium Lab
generated water at the approximate rate of 45 gallons
per day (65). This water had to be analyzed before it
could be disposed of. This presented a problem for the
operating people at UNC because they could not get the
samples analyzed fast enough to prevent a storage build-
up. In an attempt to solve the problem consideration
was given to the following methods of analysis and dis-
posal (65):
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1. Have UNC Chemistry Section of the Materials De-
partment perform the analysis and store the water
in 55 gallon drums in the Waste Disposal Building
while awaiting results;

2. Run the water directly into the Retention Tank
(capacity 4500 gal.) and when a significant vol-
ume (2000-3000 gal.) was built up, have the an-
alysis performed by the Materials Department;

3. Have a commercial vendor perform the analysis
and store the water as in item #1 or #2:

4. Train a technician at Pawling to perform the
analysis as water is generated;

5. Turn off the air conditioner. o
August 1965 - it was decided that UNC's Health and
Sa%ety Department would collect the samples and the
Materials Department would analyze them (66).

No further references related to disposal of air conditioner
waste water were available,

LITHIUM WASTE

January 1962 - it was noted in the UNC daily log book
(67) that two UNC employees "disposed of some lithium

in a 55 gallon drum down near the lodge - big explosions
while AEC here."

March 6, 1970 - in a memo (68), a UNC Health and Safety
Officer referred to lithium as being the most abundant
waste,

"¥While preparing for this exercise I noted that
most of the waste at Pawling 4s lithium. This
can be disposed of in water without a violent
reaction, but again the time required would be
significant.”

No other references concerning lithium waste disposal are avail-
able,




SEWAGE WASTES

Plutonium Facility: During its initial operating years,
1957-1D67, the Pu Facility had an 800 gallon septic tank and
a leach field located under the main parking lot, south of the
facility (see Figure V-2) (75). By 1966, it was estimated
that the system received 300 gallons per day of septic wastes
from the 10-12 people working at the facility.

1968 - Plans for expansion of the Plutonium Facility
required that the earlier system be removed and re-
placed (see Chapter III, page 27 for details).

February 27, 1967 - The Dutchess County Department of
Health approved UNC plans for the construction of a

new system (77). The new system was located south of
the earlier system (see Figure V-2) and served 20 em-
ployees with an estimated sewage waste flow of 600
gallons per day (78). The system consisted of a 800
gallon concrete tank with 8 laterals in the leach field
and is 110 feet from the nearest well (76).

Biological wastes, water from a sump sink and drinking
fountain and effluent from a face bowl were discharged
into the system (80).

EXISTING PLUTONIUM LABORATORY

EXISTING TREE (1957.1987)
POPOSED g:—umm 00 GALLON
LABORATORY SEPYIC TANK (1957-1087)

]
!
]
t
___.1
| GOSN U

EXPANSION

[ ] | ASPHALT PAVED APRON
T tisting l

206 GALLOW

$EPTIC TANK

7 Do O waste

MSPOSAL
’ SUILDWE
LEACHING FIELD NETENTION TANK

Figurs V-2 Location of Putonium Facilty Sephc Systems 1957 - Date
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June 1970 - UNC personnel looked into the possibility
of having s0il near the drain fields of the septic sys-
tem serving the Pu Lab, tested for radioactivity (82-84):

"It wculd cost approximately $250 to obtain a soil
sample near the drain fields of the septic system
serving the Plutonium Laboratory. The fields are
approximately five to seven feet deep and run under
the parking area and the road. This would require
a drilling rig to obtain a so0il sample in order to
prevent too much damage to the paved area."

The sampling idea was ultimately abandoned (84) because
"the cost of doing these things would be prohibitive:.., "

Critical Facility: The Critical Facility had its own
separate septic system. No reference information re-
lating to the systemSs location, size, type, waste, etc.
were available,

Engineering Facility: The Engineering Facility had its
own separate septic system (see chapter IIl, page 34).
No reference information relating to the system$ lo-
cation, size, type, waste, etc. was available.

Remote Assembly Building: After the 1972 Pu Facility
accident, site personnel were decontaminated in the
Remote Assembly Building (55) (81). No provisions
were incorporated to collect radioactive liquid wastes
for apalysis prior to their release into the septic
system. In 1973, a waste system was installed to col-
lect and analyze the waste wash water prior to release.

No further information relating to any of the facilities
septic systems location, size, type, waste, etc., was
available.

COOLING WATER

March 1956 - Reference was made to the use of lake water
by TKRC for cooling purposes.: Residents along the stream
draining the lake were concerned that the stream's

water might become radioactive and requested information
on the matter from the Dutchess County Department of
Health. A reply, (87) in the form of a memo from the

Department of Health to the Beekman Town Supervisor
indicated:
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“...The Health Department is responsible for the
proper disposal of any radioactive wastes from the
plant.” “You can be assured this office would not
knowingly permit any operations where such danger
might occur., [ believe the information as to the
amount of water to be used from the Lake is ex-
aggerated for if such water is used, it is for cool-
ing purposes only and would not be made radioactive
or contain any radiocactive waste material,'"

1958 - 1965 - during the expansion of the Plutonium
Facility, consideration was given to installing a
Cooling Water System. Two alternative proposals were
considered.

June 1958 - A proposal to withdraw lake water, use it
as a heat exchanger, then discharge the water back into
the lake (89) was made. It was noted that '"laRe water
if used for such purposes only, would not be made
radiocactive or contain any radiocoactive waste material."
Concern was expressed over what the effect of an in-
crease in the temperature of the lake would have on
fish and algal populations (88),

August 1966 - Plans were developed to pipe cooling
water up from underground sources, use it as a cooling

water supply then return it underground (90).

No further information concerning the use of cooling water
was available.

SOLID WASTE DISPOSAL

Reference (80) dated April 16, 1970, discusses the

disposal of solid waste generated at the Plutonium Facility.

"Solid waste generated in the Plutionium Lab-
oratory may be placed in three catagories, (a)
waste generated in the process operation, (b)

bulk waste generated in the laboratory opera-
tions outside of the glove boxes and hoods, and
(c) paper waste generated in the engineers'
offices located in the laboratory. Items (a) and
(b) are treated as contaminated, and are packaged
and shipped out for land burial. The paper waste,
item (c) is treated as the remaining Pawling solid
waste is treated. That is, it is either burned in
our incinerator, or it is transported to a local
dump and used as landfill."

Reference (40) June 7, 1965, mentions that ""All solid waste
is shipped out for land burial at Oak Ridge and/or Nuclear
Fuels Services in West Valley, N.Y."
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ALLEGED DUMPING OF BARRELS OF UNKNOWN WASTES

Around 19859, while fishing, a resident of the Town
of Pawling reported (102) that he had noticed a number of
black barrels marked '"Danger, Radioactive Wastes'" on the
Nuclear Lake property. When the resident asked a UNC
employee (guard) how the barrels were disposed of, he in-
dicated that they were loaded into a row boat, at night,
taken to the center of the lake and then dumped. A sum-
mary of that report can be found in the insert,

In 18974 (15 years later) the NYS DEC requested that its
Bureau of Radiation investigate the incident (64). The resi-
dent of the Town of Pawling was contacted on May 14, 1974,

He i1ndicated that he had personally seen the barrels standing
by the side of the lake but did not actually see anyone take
them out and dump them in the middle of the lake. Three
former UNC employees were also contacted by the Bureau of
Radiation during May 1974. One indicated that at no time
were barrels containing radioactive wastes taken to the mid-
dle of the lake and dumped. He further stated that all dis-
posal of such wastes was accomplished by dumping the liquids
below MPC value into the lake from the shoreline. A second
employee said that he had never heard of or seen any such
actions. The third employee said he had never disposed of
any radioactive material in the lake by using a row boat, and
that the only wastes disposed of in the lake were those below
MPC value, and they were released from shore. Based on the
foregoing investigation, the Bureau of Radiation concluded
that "no radioactive materials were ever disposed of by dump-
ing the wastes, barrels and all, into the center of the lake
from a row boat."

\

A Pawing residenfreported that (102

Years ago while fishing he noticed a number of black barrels marked “Danger — Radiooctive Waste ot
the entrance to the UNC property  The resident asked the guord how these barrels were disposed of Ac.
cording to the resident. the guard indicaled thot they were loaded into o row boot. one at a time. and
roued at night 1o the center of Nucleor Loke ond dumped there ’

The resident contacted NYS Department of Environmental Conservotion in White Plains NY Ther
aduvice uos that if the barrels were at the bottom of the ioke they were best left undisturbed 10 rust and leak
slou ly

The resdent also notified the Dutchess County Deponiment of Heolth and spoke to on engineer regor-
ding sod um dumping in the loke  He questioned the engineer on the legality of the Health Departmeni s
permit to UNC which permitted them to dump sodium into the lake = The resident reported thot the
engirieer became very mad ] . '
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EXHAUST SYSTEMS - STACK EMMISSIONS

Few references describing the structure and operation of
UNC's exhaust systems were available. However, several memos
generally describe the system serving the Plutonium Facility.
A summary of these references are listed below.

February 28, 1963 (91) - Stack Blowers -
"The existing blowers may not have the capacity t°
serve the Alpha Lab and the new facility.”

August 5. 1963 (92) - Gammsz Lab Exhaust System -
“Health and Safety recommends a minimum linear
velocity of 100 feet per minute at a window height
of thirteen inches for the Hood in the existing
Decon Room of the Gamma Lab. We also recommend a
minimum of five room air changes per hour in this
room. In the event a similar exhaust system 1is
included in the new decontamination room, the adPove
specifications will apply also.”

Qctober 30, 1964 - Plutonium Lab Exhaust System -
“From a Health and Safety point of view, a good
exhaust system is a necessity in operations such
as this, and we have a good system.”

- Gamma Lab Exhaust System -
“This system should be replaced. It was adequate when
operations started in this Lab, but it is marginal at
this time."’

August 23, 1970 - Plutonium Lab Exhaust System -
“We are continually adding to this exhaust system with-
out determining 1if the system can handle the additional
load. In the Performance Test Program we require a
single glove break test. J. Andersen has stated that
he will perform two (2) simultaneous glove break tests.
This will give some i1ndication about the adequacy of
the exhaust system.”

During 1969 and 1970 - air samples of the gaseous ef-
fluents in the stack serving the Plutonium Facility were
collected and analyzed. The results reported were (97):

Average Yesrly Pu-239 Permissible Pu-239 Permissidle
Activity Recorded Cancentration for Concaentration fer

Occupatienai Exposure The Genaral Public
1969 2x10 14 uCi/mi Sx10-13uCi/mi 6x 10 14uCi/mi
1470 321015 uCi/mi 6x10-13uCi/mi 6x10-14uCt/mi

Other gaseous aftiuent analysis can be found in the data tabies. Chapter Vil

No further references concerning Exhaust Systems and Stack
Emmissions were avallable.
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BUILDING CONTENTS

An inventory of items remaining in each of the buildings
on the Nuclear Lake property has been compiled and listed here.
The inventory resulted from several field inspections of the
property by members of the Nuclear Lake Site Clearance
Committee, the last field inspection was made on Tuesday,
August 25, 1981 (100). (See Chapter III for building struc-
tures, floor plans and photographs.)

Plutonium Facility (See Figures I11-4 and III-5) - This
concrete building has been stripped of most materials,
debris and fixtures. Items remaining include:

- 3 sealed barrels markeg "UNC - Radioactive - fissiie material - Emply

- sealed plastic bag of paper wastes

- three work benches

- mscellansous slecironic squipment

- 2 locked concrete vaull usad to stors Redicactive material

« plumbing and apphances trom twe bathrooms, the '‘decontamination room' ' and boller room remain

Critical Facility (See Figures 11I1-6 and I111-7) - This
concrete building contains numerous pieces of equipment
miscellaneous items and scattered debris, including:

- work benches desks. Jocks and filing cabinets

- glectronic equipment

- an open concrele vaull used for Uranium storage

- bathroom plumbing and apphances

- miscellangous paper wasies ang scatiered materia!.

Engineering Building or Shop (See Figure 111-8) - This
Sﬁ%lding contains materials, debris and equipment in-
cluding such items as:

- miscellansous othice debris (paper wastes, Merature, paperchips, ots )

- numaerous bofties of chemicals (many types)

- 8 shop full with work banches, parts. paint, squipment, teols snd miscellaneous dedris and materials.
- several rooms containing elactronic equipmant angd sffice squipment.



Multiple Failure Building (See Figure III-9) - Many
items st1ll reamin 1n this.one room metal building,
including:

- 33 hght fixtures (4" x 2') wrapped and sealed in ciear plastic bags (laped closed)
- an empty wooden cadine!

- §liling cabinets, 1 desk, 1 locker (all emply)

- miscelianeous equipment and scattered dabris.

Shield Mock-Up Building (See Figure III-10) - Few mat-
erials remain 1n this one-room metal building, including:

- heaters and wall fixtures
- slectrical wiring and some miscelianeous scatiered debrs.

Waste Storage Building (See Figure 1I1-2) - Both the
upstairs and downstairs of this two-room structyre
contains miscellaneous items including the following:

- UPSTAIRS - 6 bottles of boric acid. severa! large air tifters, gutter connections. miscellansous small
bofties of chemicals, boxas of raspiratos filters for masks. 2 large boxes of empty freend cans.
severa! bottles of penetrant dys and octail, insulation pesling off the walls and misceliansous
debris.

- DOWNSTAIRS - small sutoclave. florescent light fixture. empty drums . exhaust hood. graphite
pipes. barrel carriers and piping from the waste disposal system (still intact).

Emergency Generator Building (See Chapter Ill, page 38) -
This small 8" x 16' structure is empty except for several
miscellaneous items and bits of depris.

Retention Tank (See Figure I1I1-12) - This 8' diameter
14" deep concrete structure contains approximately 1
of water,

Lodge (See Figure III-3) - This wood frame structure
contains such items as:

- 3 barrels markad "'UNC - Radioactive - fissils material
- soveral cartons of unused empty cans

- glactical equipmant

+ glove bex glass

- photagraphic equipmant

- numerous ‘'bats’’ (snimals).

- wall lockers

- miscellansous squipment and matenais.

Remote Assembly Building (See Figure 111-13) - This
building is presently a residence. No materials as-
soclated with UNC operations are present.
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OUTSIDE BUILDING CONTENTS

Several areas on the Nuclear Lake Property contain
miscellaneous debris and materials left over from the
plant's operating years. Following is an inventory of
those materials. The inventory was compiled after mem-
bers of the Site Clearance Committee made several field
investigations of the property (100).

Behind the Engineerin
Facility - A number o
empty barrels, pieces

of metal, wooden skids,
equipment parts and bar-
rels containing trash
and miscellaneous debris
remain scattered behind
this building (See Fig-
ure Vv-3),

Figure V-3 Materiats beming the Engineering Building

Near the Sodium Tent -
A large pile of 6' tou
8' diameter piping and
several metal ducts
have been placed in

a wooded area near the
Sodium Tent (See Fig-
ure V-4),

Figure ¥4 Piping and Ducts in the Woods near the
Sodwum Tem

Behind the Dam - Several empty 5 gallon chemical con-
tainers, small drums, miscellaneous brush, wood and
debris have been left here.
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Outside the Multiple Failure Building - Barrels con-

taining trash and debris, a metal safe (cut open) and
miscellaneous objects, still remain (see Figure V-5),
Also, four barrels connected to the building by a
system of pipes are buried in the ground behind the
building (see Figure V-6).

-
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Figure V-5 Ma'enais outsige ine Muilipie Fanure
Bunging Failure Building

Qutside the

Plutonium Facility -

A large airconditioning
unit, a system of piping,
gutters and drain pipes
s1i1]l remain attached to
the building. Two bur-
1ed pipes connected to
the gutter system (one
leading to woods on the
north, the other to the
cove on the south of the
building) still remain.
One barrel of trash, =
car hood and miscellan-
eous debris are found
scattered about the
building (see Figure
V-7.

Figure V-7 Ait Conditioning unit behing the
Plutonium Facilly
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Outside the Critical Experimental Facility - Several empty
barrelis, large steel plates and miscellaneous debris are
located about the building. Gutters and drain pipes remain
attached to the building. Two buried pipes connected to
the gutter system leading to the wetland southeast of the
building remain. A system of piping and airconditioning
units remain on the roof. Surrounding the building on
three sides is a 6' high chain link fence.

Outside the Shield Mock-Up Building - A stack of wooden
skids, pieces of metal ans some miscellaneous debris
remains. A buried drain pipe leading from the building

to the woods and one pipe leading from the building
directly into the ground is present,

Area North of Multiple Failure Building - Twentysix .
concrete slabs (6' X 12" X 6'), two concrete slabs
(6' X 4' X 1') (see Figure V-8) and ten large con-
crete blocks (4' X 5' X 2') containing ho.es (4' to
6' diameter) (see Figure V-9) have been placed here.

gt FI PR,
Figure V-8 Concrete Siabs north of the Multiple Figure ¥-§ Concrete Blocks north of the Multiple
Failure Building Failure Building

Wells and Septic System - The piping and well casing
for the wells of t%e Critical Facility and Plutonium
and Engineering Facility remain intact. The septic
systems for each of these facilities also remain.

Outside Waste Disposal Building - A buried 2' plastic
Pipe leading from near the building to the '"cove" area

of the lake reamins (see Figure V-1),

Qutside the Lodge - Three large concrete blocks 4' X

2' containing 6" diameter holes (see Figure V-9)
have been placed here. Some miscellaneous debris is
Scattered about the building.
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HS#w-028,

05/28/57

REFERENCES

UNC Internal memo, 07/19/57

Same as 1

NDA Internal memo, 09/17/57

HSP-120,
HSP-134,
HSP-141,
Hsp-151,
HSP-152,
HSP-156,
Dut., Co.
Dut. Co.
HSP-163,
HSP-165,
HSP-166,
HSW-160,
HSP-168,
HSP-169,
HSP-175,
HSW-173,
HSW-178,
HSP-187,
HSw-189,
HSP-218,
HSW-205,
NYS Dept.
Dut. Co.
HSP-263,
HSw-328,

10/01/57
10/11/57
10/30/57
11/07/57
11/08/57
11/12/57
Dept. of
Dept. of
12/02/57
12/07/57
12/09/57
12/10/57
12/16/57
12/20/57
01,/03/58
01/08/58
01/21/58
02/06/58
02/24/58
04/30/58
05/13/58

of Health, memo,

Dept. of

07/06/59;

11/02/59

Health, memo, 11/14/57
Health, memo, 11/26/57

10/08/58
Health, memo, 11/04/58
NDA Qaily Log Book Entry, 06/03/59

Dut. Co. Dept. of Health, memo, 11/04/59
NDA memo, AO-218, 12/22/59

Dut. Co. Dept. of Health, memo, 01/26/60
NDA memo, ED-509, 04/12/60

NYS Dept. of Health, memo, 06/24/60

Dut. Co.
Dut. Co.

NDA Pawlin

of
of

Dept.
Dept.

Health, memo,
Health, memo,

10/17/60
11/23/60

Hot Lab Operatin

g Manual, 05/10/61
NYS Dept. of Health, memo, 18/25761

NYS Dept. of Health, Permit to Discharge Sewage or
Wastes Into the Waters of the State, 01/11/62

H&S-495,
H&S-703,

06/07/65
11/21/66

NYS Dept. of Health, memo, 06/06/68

H&S-2286, 04/16/70

H&S-2288, 04/20/70

H&S-2423, 02/26/71

H&S5-2460, 05/25/71

Dept. of the Army, Corps of Engineers, Application
for Permit to Discharge in Navigable Waters, 06/30/71

HSW-121, 10/02/57

HSP-124, 10/04/57

H&S-509, 07/23/65

H&S-513, 08/06/65
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H&S-527, 09/10/65

53. H&S-1066, 06/12/68
54. H&S5-2286, 04/16/70
55. H&S-2288, 04/20/70

56. NDA Internal memo, 10/12/57
57. HSP-179, 01/17/58
58. HSW-170, 01/21/58
59. HsSp-181, 01/27/58
60. HSP-192, 02/24/58
61. HSW-215, 05/26/58
62. HSW-231, 07/02/58

63. H&S-2263, 03/06/70

64. NYS Dept. of Environmental Conservation, memo 05/20/74
65. H&S-497, 06/15/65

66. H&S-513, 08/06/65

67. NDA Daily Log Book Entry; page 107, 01/17/62

68. H&S-2263, 03/06/70

69. Dut. Co. Dept. of Health, memo, 08/06/57
70. HSW-262, 09/22/58
71. HSW-298, 01/21/58
72, Dut. Co. Dept. of Health, memo, 05/26/60

73. NYS Dept. of Health, memo, 01/26/60

74. H&S-211, 03/12/63

75. Dames & Mcore Consultants, Report of Foundation
Investigation - Proposed Alpha Laboratory Expansion,
Pawling, N.Y. for the United Nuclear Gorp.. Report
#20675-002-07, 07/11/66

76. H.K. Ferguson Co., Consultants: Section 57A, Plumbing,
Sewers and Underground Pipin Alpha Laboratory
Expansion, UNC: W.0. No. 2474, 08/12/66

77. Dut. Co. Dept. of Health, memo, 02/02/67

78, NYS Dept. of Health, Application for Approval of Plans and/
or Permit to Construct and Operate Waste Treatment Works

and to Dischaz%g‘Wastes Into Waters of the State, 01/05/67

5}

79. Dut. Co. Dept. Health; Report of Inspection of Individual
Water Supply and Sewage Disposal System for UNC, 06/12/67

80, Same as 54

81. Same as 55 92, H&S-261, 08/05/63

82, H&S5-2319, 06/01,70 83. H&S5-400, 10/30/64

83. UNC memo, P.S.-713, 06/10/70 94. H&S-2350, 08/25/70

B84. H&S-2320, 06/12/70 95. H&S-2423, 02/26/71

85. Dut. Co. Dept. of Health, 6. H&S-2456, 05/11/71
memo, 03/31/71 97. H&S-2460, 05/25/71

86. Same as 39 98. H&S-241, 06/01/63

87. Dut. Co. Dept. of 99. H&S-660, 07/13/66
Health, memo, 03/06/56 100. Site Clearance Comm.

B8. HSW-223, 06/16/58 Field Insp., 08/25/81

89, H&S-560, 11/15/65 101. N.Y.S. Dept of Health

90. Same as 76 memo, 01/02/62

91, H&S-208, 02/28/63 J02. Phone conversation with

dr. Al Trafton, Paw-
liog resident, 12/12/80

*HSP, HSW and H&S refer to UNC (NDA) internal Health and Safety

Memos,
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VI Accident, Clean-Up and
Decommissioning

SUMMARY OF THE ACCIDENT

On December 21, 1972, at approximately 2:55 pm, a chemical explosion
occurred at the Plutoniun (Pu) facility releasing solid and particulate
plutonium oxide to the lab area. The explosion took place in a plexiglass
glove box in the metallography line which consisted of three such boxes
used to prepare and examine fuel pellets. Air leaking into the box,
volatile material, and the absence of a gas analyzer used to monitor the
atmosphere were believed to collectively cause the explosion (1), (2,)
and (25).

At the time of the incident, 2 grams of two high fixed‘ oxide sintered
pellets were being prepared for ceramographic examination. An analysis
of the material can be found in Table 10.

Table 10 Analysis of Oxide Pellets in the Pu Facility during the Dec. 21, 1872 accident.

Pellet $-617 Peliet S-618
Plutonium 238 0335% 03284%
239 87 289% 87 266%
240 11 228% 11 247%
241 1332% 1.323%
242 1322% 1311%
Uraniym 234 3157% 3820%
235 40 022% 48 87%
236 1213% 1546%
238 59 535% 50 59%

Nate: The amenicium-241 contribution was 080 ugr/30 ugr of total Py Americium-243 contribution was
006 ugr/20 of t01al Pu The licensee stated and the analysis records contirmed that the ratio of plutomum to
uranumwas 17% 10 83 %. respectively {1).

The employee working directly with the box sustained facial cuts
and radiation exposure at 3860 MPC/hr, (maximsm permissible concentration
/ hour). Another employee in the lab sustained exposure at 350 MPC/hr.
All twelve employees on site at the time gathered in the Remote Assambly
Building approximately .9 miles fram the Plutonium Facility to undergo
decontamination procedures.

After all employees had evacuated the building, a second explosion
took place. The fire that was believed to follow the initial explosion
may have caused a bottle of flammable solvent to heat up, rupture and
disperse, thereby fueling the second explosiomn. (25)
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The latter explosion is suspected of having blown out two exterior
windows on the north side of the building and two exterior doors on the
south, spreading radioactive contamination to the outside envirooment.
(See Figure VI-1.) The following day, the area was re-entered. Windows
and doors were sealed. Extensive damage to the metallograpby line was
found.

Immediately following the accident, United Nuclear Corporation
(UNC) supplemented its routine envircmmtal monitoring program and took
special samples to determine levels of contamination. Samples of air,
snow, ice, watershed and soil were included. Sampling results are
listed in Table 11.

Weather data for the night of the uccident can be found in the insert on the next page (28)

Tabie 11. Results of Environmenta! Samplhing Following the Dec. 21, 1872 Accident

Sample Lecation Max. Conc. Pu-238/240
Snow & ice Apout the Pu Facilty 6.3x10 -7 uCi/mi
Lake Wate Nutlear Lake - West Shore  No detectable activity
Sor About the Py Facility From .00 dpm/gram to
.53 gpm/gram
Direct Surveys Outside - immediate areaof 5000 opm
broken wingows
Direct Surveys Outsige - immeoiate area Less than 200 dpm
o! goor
Direct Surveys Other outsige areas about Below detection himit of
100 gpm

Stack sample records prior to and subsequent to the accident, were
reviewed. The sample results obtained are shown in Table 12, below
UNC stated that approximately 5.6 uCi of activity was mleased fram the
Pu Facility via the stack.

Table 12. Stack sample results prior 16 and subsegaent to the Dec. 21, 1872 accident

" . Start Date Time Stop Date Time Rasults

- uwCi/m1*
1 12/18/72 450 pm 12/22 645am $.94x10-12
2 12122772 6 45am 12/22 245pm No Sample
3 12/22/72 2 45pm 12/22 7.30 pm 7.4x10-12
4 12722722 7:30pm 12/22 830 pm No Sample
5 12/22/12 830pm 12/23 10:15am 7.5x10-13
6 12/23/72  10:15am 12/23 8:00 pm No Sample
7 12/23/712 8:00 pm 12/24 4:30 pm 1.81x10-14
8 12/24/72 4:30 pm 12/26 2:00 pm 8.15x 1015
] 12126772 2:00pm 12/27 400 pm 40x10-14
*minimum of 24 hour decay

Note: According to the United Nuciear Corporation, sampie numbers 2, 4. and 6 were no! oblained because
of inabdity 10 restart the sample pump and improper instaliation of sampling paper.
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WEATHER DATA
QUTCHESS COUNTY AIRPORT « POUGHREESSIE MY STEWART AIRPORT - NEWSURGH, NEW YORK
SURFACE WEATHER OBSENVATIONS SURFACE WEATHER OSSEAVATIONS
Becamber 21. 1972 Time 1550 Ingetinte caring - partiaily obscured
Time 1500 hours Fog. Viseuity 2'72 mies Viibitty 1/8 mig Freszing arizzie. Fog
WAnG direction 070° . veiocity 4 knots /hour WING calm_ nQ reading remaingd caim ail day
Franzing arizrie Baromatric Pressure 29 §4. Temp 32° Barometnc Prassure 29 580 Temp 31°
Time 1600 Nours Visibiiity 2% mikes ~ L

Wag direchion 080 vatocity 6 knots/hout
Cening 3000/ (batloon reading at 1 700 hougs)
Barometric Prassure 29 96 Temgp 32°

SUMMARY .

The accxent occurred on Dec 21, 187221 2 55 prn The prevailing weather condilions that entire 0dy were fog Irearing dnzzie it
1l or "o wing At 1500 nours (3.00 pm) the Surtace Wearher (bservation recorded 3t Dutchass County urpon was as follows vihpity
2'1 mules wind grection 070 {equivaient to out of the NE heading SW. towards Green Maven). veiocity & knots/hour (equivaient fo
4 6/MPH) Thate was fog and Ireezing drizzie The Darometric pressure was 29.94 ang the lemperatute was 30°F |

A1 1600 hours (4 00 pm) Ihe Same record «ndicates & vary siight shitt in wind direction to G80° 4ng 3 shight :ncraase in wind vefocity
10 6 knots/hr (7 MPH) AL about midnight of Dec 21 the wing Girection Changed 1o 030° (out of the N. NE; spsed increased 1o 8
xnO1S/Nour Thare were slight changes 0 waaiher canditions unti Dec 22 at 1900 hours the wind became Caimer yet anc 3 high
temperature of 39° was recorded at 1500 hours

Cangiions recorded at Stewart Arport {NewDurgn NY) ware 6ssentidily the Same Winds were even caimer

Dutcress County Airport has Ihg Nearest weatner s1abon 10 Nuclear Lake 1118 localed abou! 12 miedeln 3§ westerly dractior from
NUCIBar Lake and s aboul 168 M above sea ievel The Nuciear Lake Property ranges in aigvation from 6G0 #1 10 1050 1t The faxe sur-
Tace etevation s 758 1t
Re' Surtace Weatner Observavons from Poughkeeps« NY dnc Stewart Airport NY  from the Natronal Cumatic Cantrot Canter, NGAA
Environmentai Data Service.

ENGINEERING
QUILOING

EXPLOSION

. NUCLEAR
RO LAKE

Figure VI-1 - Area directly atfected by the December 29, 1972 Accident DAM
and Expiosion. '




Air samples taken daily at 13 locations within the Pu Facility
between De r and March 1873, indicated levels of alpha activity to
range fram 10-7 uci/ml to 10-13 uci/ml. (2)

Subsequent decontamination of the facility was conducted by UNC
both independently and under cantract to ATOOR, Inc. The decontamination
procedure involved soil removal ocutside the Pu Facility, removal of
ceilings and walls in contaminated areas and the reported packaging,
shipment, and burial of 360 drums and 40 boxes of contaminated waste
"approved locations',

Throughout the decontamination procedures many references speci-
fically characterize radionuclide concentration in air, soil, and wipes
of the phvsical plant as "excessive''. These references include USAEC
inspection reports for Decamber 21, 1972 (1) - March 27, 1873 (2) -
October 30, 1973 (6) and April 9, 1974 (7).

Sampling of the fish, air, water, soil and buildings was conducted
over a period of two years (1972-1974). These tests were carried out by
United Muclear Corporation, ATOOR Inc., NYS Department of Environmental
Conservation (DEC), NYS Department of Health, NYS Department of Labor,
NYS Atamic Energy Council (NYSAEC), and U.S. Atamic Energy Comission .
(USAEC) subsequently called Nuclear Regulatory Camission (NRC). Results
of these tests are found in data tables throughout this study.

~ In October 1973, UNC requested permission to terminate its facility
license. Approval of the request rested in part upon a determination
that the soils affected by the accident were decontaminated to acceptable
levels.

However, at that time no federal or New York State standards
existed for plutonium in soil. The develomment of ad hoc standards
became an issue for DEC and NYSAEC, with both agencies differing in
their approach to sampling and detemining what constituted permissable
levels.

NYSAEC favored the application of an ad hoc standard (2dpm/m Pu in

dry soil) which had been developed by the Colorado State Health Department.

DEC questioned the application of this standard for New York's less arid
climate and opposed the analytical techniques that AEC used to arrive at
concentration levels. A detailed discussion of the sapplicability of
Colorado's standard of 2 dpm/gm can be found in references 11 and 12.

DEC argued that only the minus 35 mesh portion of the screen should
have been used to collect soil samples. NYSAEC supported the use of
both the minus 35 and plus 35 mesh portions. D[EC and NYSAEC also
differed in the interpretation of the data. In order to define the
level of plutonium concentrations in the area, NYSAEC averaged the
results of all the soil samples. DEC objected to this approach and was
supported by the Colorado State Health Department and the NYS Realth

‘ Department in its contention that the figure for Pu concentration should
reflect the maximum amount of the substance found in a single sample.
Based on this approach, DEC insisted that further soil removal was
necessary to bring Pu contamination down to acoeptable levels. -
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Wnile NYSAEC stated that DEC was ultimately responsible for setting
clearance criteria for the site, the agency firmmly meintalned that no
additianal work was needed at UNC Believing it had no legal support
for its position, DEC relaxed its stand and the site was cleared for
unrestricted use by the AEC on July 14, 1975.

CLEAN-UP AND DECOMMISSIONING (1972-1974)

Below is a chronological summary of clean-up activities following
the accident:

7/23/73 A U.S. Atamic Energy Comission inspection report (3) noted:

Ouite an amannt of dew Specific activity waste (CONtaining tess than O 1 grams Py is DeIng Coacted 1n Dlashic lineg
55 gaiton0ryms durng GRCONIAMINGNION  The wdste 1§ uibmate'y bured ) - (71 drums 21 wasie are Deing m-
DICoe Y SIOIG Julsi0e Buntifg . Proper procedures Or prepdring Containers 1or shpmant were not longweg

8/21/73 The drums of waste being "improperly stored" were prepared
for shipment to a licensed burial site and moved into the
"Transition Building" (lknown as Waste Storage Buildlng) where
they awaited shipment (4).

10/23/73 UNC requests permission fram the U.S. Atamic Energy Camnission
to dismantle the Pawling lattice Test Rig (PLATR) and the
Pawling Test Facility (PTF) located in the Critical Facility
Building (5). A dismantling plan was submitted and a Radiation
Survey of the Critical Facility was made. (See Table 13 for
survey results. Additional detailed radiological survey results
of the inside of the Critical Facility can be found in Reference

(5).
2
Table 13 Results of Criticat Facility Radration Survey®

. Mr/Hr
Outgoors by Reactor Room 002-00%
Cantro! Room . 002
PLATR Area 001-005
PTF Area*” 012-01%

* Measurements made with 2 Texas Nuclear Model 2650
** Measuraments in PTF Area atfected by 8 nearby fusl bundle (Smr/hr 1/).

10/30/73 USAEC report (6) states:

UNC contracts ATQOR Inc., Park Mall, Peekskill, New York, to
camplete decontamination of Pu Facility. The report confirms
druns of waste previously stored in the 'Transition Building',
are gme.

UNC is sampling stacks daily. Three enviroomental samples

are being taken oo a weekly basis (near generator shack,
critical facility, and mock-up facility).
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ATOOR Inc., plans to remove glove baxes, hoods, ventilstion
system and stack for burial at "approved locations''. The
Pu Facility floors were painted to fix contamination. Decon-

tamination prooceeds under ATOR ''By-product Materials License
#31-11640-02'.

11/26/73 USAEC inspection report (8) states that:

5.

Alnpugh e plutonium 1 in Ihe 0u0e form (MPC « 4x10 -11 yCi/m1) the censee used the MPC K soluabie
phtomum -239 (211 12 uCi/m1} for Controtimg Exposure 10 eMpioyoes Review 0! & SIMDie reCOrCs from March
23 10 October 26 1673 showes thal Subsequent 10 September 25. 1973 RO a1 SaMpie S131ON ShOWSS MOrs Than
2010 - 12 uCom) Py 239/m1 Prioe 1o June V1973 air sampie CONCENITALIONS 1n the vacmely of the research
bo’atory where the #2DioSiON INvOvIng DIUIDMUM OCCUrtes exceeded 4x10 -11 yCi/m) dunng Seconlamination
achvily  The maximum concentration measured was § 8x10 -10 uC) Pu-239/m1 a1 the 1 5 station on March 29.
1973

. Stack air sampling fram March 25 to November 22, 1873,

showed that the air sample filter had been changed daily
except on weekends. The MPC for msolubiﬁ plutonium-239
discharged to unrestricted area is 1x10™'“ uCimi.

Aithough the piytomum processec »+ the faciity was 10 the oxide 10rm anc assumad 10 be insoiudle. Ihe iicensee
controieo the gischarge via the s1ack 50 thai 1t wouid comply with the MPC 101 soiubie piutonium-239 (6x10 -14
uCi/m1j The recor@ showed 1hat for the period trom March 28 to May 23. 1973 twanly darly sampies were 1n ex-
cess 0! 6210 4 yCi/mr The manmyum was 2 5x10-13 uCi/m1 in atl Inese cases sach sampie was counted atte-
oniy 24 hour 0eiay fatne’ than atter 3 longer period The average conCentration of mnstiudie piutomum-239
QrsChargec t1om the Stack 10 he penod examined was iess than bx10 -14 yCi/mt

. Three environmental air samples were operated within

the plant area. The filter paper for each sampler was
changed weekly. Sampler locations were near the Generator
Shack, the Critical Facility and the Mock-up Facility.

Recoras of ar sampier results wee exaruned 107 the pariod from March 2 1o November 14 1973 The maximum
plutonium-235 concentration note was § 6x10 - 15 yCi/m1 (MPL = 1x10-12 wCi/mt -

Rd

. Fifteen so0il samples were taken from various sections

of the plant property on October 26, 1873. The results
of these samples had not yet been received from the vendor
to wham they were sent for analysis.

Contamination surveys conducted by tsking wipes and
making direct reading instryment surveys for the period
fram March 26 to October 26, 1973, were examined.

“'The recor0s Showsd 1hat CORLAMINANON leve's up 10 4eviral Rundred thousand dpm per 100 cm 2 (DOth wipe and
0//0C1 10301NG) wire MAISUIEC UT TRE viCinity Of the expiosion IOCATION Maaturements wate generally boiow 100
apm /100 tm 211 areas which warg remote trom the 3rea §f the gxpioson '

102




1/21/74

1/25/74

A IEC report (26 {ndicated Pu levels in air are 10 - 1000 x
higher than normal for other areas of New York State.

ATCR loc., releases final survey results after decantamination
procedures are campleted. Taeir Report (27) Final Surve
Results After Decontamination, stated that the Plutonium
TacIIty and environs have levels of cantamination that are
below the limits for releage for unrestructed use. The report
further states that in order to reach these levels it was
necessary to:

.
Remove ang Gispose of 38 radiGECIve waste il giove DoRes  hoods €xNhaust Qucts hiters piping manfoids
QIRAUST DIowars §xRAUST SIACK NG HOOr INgs 1N JOCHION. CONAIN CONCTELE DIOCK wally were found 10 DS nigrngty

contamingled 3nd Nag 10 DE removed 01sposed of 3nd replaced a3 well as CErtan Sctions Of r00t 80QR NG ran
qufters

A summary of ATCRR Inc's final survey results in graphically
divided areas of 10 square meters wtere contamination of the
environment may have existed can be found in Table 14. Survey
results of all areas of the Pu Facility have not been' reported
here. However, all radiological survey results have been
documented in the ACOOR Radiological Survey logs Project 882A.

TABLE 14 A SUMMARY OF ATCOR INC'S FINAL SURVEY RESULTS TAKEN JANUARY 22 ang 24 1974 27)

SOIL SAMPLE RESULYS — INaPM/gm (ary}°

Sampie Ho Lacaten [ %3} fu 238 U2 y 238 e
' Frortof (s mouse 0le 08

? Entrance 'o Pu Facinty 000 093

3 Orivewdy 10 Gds nouse 007 Lo

4 N ot € Spec tad 730 08

s Reat ot Research Lad 708 0%e 016 00 000
€ Foot Pace to Cratrcal Fac 045 0¢ 02 ] c

! Between Eng & Pufac 000 20 034 000 3%
8 Front ot Moce up Doos 00 000 G 00 3 000 .
$ jer 2t CF & Py Fac Roac 20% 003 018 000 G 6
0 Front Eng Biag 00¢ 000 07% ol 0 &t
tt N-€ of Mock up Ent 192 043 000 ¢ 630
' NE of UF Biog Jad 135 000 000 000
1) N ot Gas Mouse £nt 229 0% 018 0% 900
T Batwoen My Fac & Laxe 408 0 a9 600 00 000
-6 S ol Pukac 068 0y 02 00 0
N ] SE of CF Parung Lov 647 i 0 4 '
t-9 NE ot CFPanungio 068 016 01 ¢ [
10 N W of CF Parung Lo ' 82 L9 02 ¢ 00 (B
111 50 tromRg - /110 RAA (N} 08 04 01 00 [
112 S0 tromn Rg 2 10 RAA (S 1 46 0 44 00 (B} o
113 Front Lawn - Remole Assemply g1 ¢ 00 t9 000 0%
AR ] Back igwn - Remots Assembry 03 908 t? [ 01
] Noar GUNFC Segn (e B 55 000 000 o7
A Py Facty Sept Tank 6822 05 oon 000 oW

gom /! dom /!t gpen 7t epm/i apm/t
A Py Facurty Septae Tank (Rerun) 045 082
gpem /! opm.i

8 waste Pt S ot Py Fac 079 008

“A Rosuits ia Gpm/gm (Gry) uniscs stherwins mdinsind
**Sau Figurs Vi-1 1oz 9Cotien plotind 00 § Mep of B aree.
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\J

Figure VI—2 Locanom o' ATCOR inc and U S A E { sampling stations

42474

8/16/74

11/26/74

'(

The USAEC confirms (7) that ATOOR Inc.,

L2770 0T 3 Wite NECRISITY I feQule TONIIMIINC” ievels 10 DRiOw 1hOSe specried in the Guidefings for Decen-
amnsten o Facktus ane Equpment Praer 1 Reioase for Unastrictd Use or Tormingtion of Licoase e %-
product Seurcs or Specidi Nuckesr Matansd as ssuec by the Diraciorate of Licensing *

In effect the USAEC considers that site acceptable for unre-
stricted use.

The Radiological Health Section of the State of New York
Department of labor, based on its own survey, confirms that
decontamination of the Pawling Site is in campliance with
Section 38.29. ‘'Vacation Installations and Property" of
Industrial Code Rile 38 and subsequently cancelled UNC's
license to operate (9).

USAEC and NYS Radiological Science Laboratory data on soil
and mud samples taken near the Plutonium Facility before

(see Table 15) and after (see Table 16) the soil was removed
fran the vicinity of the laboratory is released. (10).
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Tabie 13 Resyns of Analyses of Samples Taken by the U § AEC and New york State 2! Gul'-Urited Nuc.ear Cor-
porauon Paw' ~¢ New Yoru) Batore Remaval af Sou n ine vic.~.ty of the Pruloe =~ Labergtany

Sampie identiticatien
and location®

! Under window biown
ou! dur:ng Py giove Dox
£10105.0n

4 ACr08S Crivewdy

179m winQow

Across Oriveway from

window farther !rom

the Ladoratory than

Sampie B

S Betweer Prutoniym
Laboratary ang the Lake
Y2 Norin East ot the
Muitipie Facure Bidg

~

= Near'necrihCa 'acly
"ol SRCwn 0N the
snpich:
M.g Samcee 3
Shorere ~gar the
Pratonum Laberatary
D My Sampe near

Ne 03M &1 the Late et

€

— Mug Sampie 'ram the
ave JcTier s ream near
Route 55 1m0t snow~,

* $0e tigurs Vi-2 ter sampling posnts

Ansinals
Pertormed

L]
US AEC**

NYS

US AEC

US AEC*®
NYS
US AEC

NYS

NYS

NYS

NYS

239/240
N
{dpm /g
dry soi)

1223

644 = 088

1T O

532
290 = 044
= m

198 = Odd

048 = 013

046 = 013

029 = 006

**Four of v 804 tampies taken. mixed tegeiher . and analyzed fot plutenum

%
P
(dpm/g
¢ry soil) .

76 = 02

022 = 007
001 = 003

34+ 02
088 = 066
28 = 004

015 = Ot

013 = 007

029 = 013

009 = 004

—

Tavie 16 Aes. s 3tara.vses of Soo Sampies "awen Dy the AEC at Guit-unites Nuciear Corp (Pawung N v ¢ after Remova: of Soi

norE GGty 31 re PUiShum Laboratory

Analytis
Sample identification Performed
ang Location® L 1

tunge’ wingow Diown US AEC*"
ou! duting Py giove
DOx £XDIOSION
S Between Plutonym US AEC
Laboratory ang the
Lake
— \earthe parking iot US aEc
belween the Piytonium
Laboratory ang the
Engineering Biog
Sampie 1anen 3t 2 iow
$pot i precise sample
903N not nAiCates
Qe gaelch,
~ Conirol sample taken US AEC
ai0Ng INE 10305:08
severd mugs liom Ine
Pawiing site

105

238/240 2
P 4]
(dpm/g (apm/y
dry sod) ary ssd)
49z 02 036 = 005
2685+ 2 172 03
1182 06 086 = 0t
001 ¢ 00V 001 = 003
*S00 fgurs V1-2 for skatch of sampling peinty

°* S sompine tokan. mexed logather. and snalyzed for pivienion




11/26/74

12/11/74

FALL
1974

1/13/75

Forty five (55 gallon) drums of contsminated soil (approxi-
mately 330 cu. ft.) were removed fram vicinity of the Pu
lab. According to USAEC (10) this included the top six
inches of soil (3' x 35') between the wall which contained
the window that blew out and the driveway, and the ramoval
of low spots in the vicinity of Plutonium Lab.

The USAEC offers NYS DEC the opportunity to challenge USAEC's
"Licenses termmination” and "site release for unrestructed
use" criteria. 'The primary responsibility for establishing
the State's environmental criteria for the Pawling site rests
with the DEC.” (10).

DEC waits for U.S. Environmental Protection Agency standards
for plutonium levels in soil before it clears the site for
unrestructed public use.

DEC considers using the standards set by the State of
Colorado (2 DPM of Pu/gr dry soil) but is unclear about

how these standards were calculated and wants to know if the
limit is an average limit or a maximmm for an individual
sample. DEC also questioned the standards relative to
climate. Colorado has an arid climate. 'Would there be a
higher limit for areas of higher precipitation such as in
New York State? (11)(14).

Colorado Health Department responds to DEC inquiries, indi-
cating the arbitrary nature of the standards for Pu in soil
(12).

Residual levels of Plutonium 238 and 239 were detected in the
soil immediately adjacent to the Plutonium Facility onsite.
Prior to release of the land for unrestructed use DEC recamended
to the Nuclear Regulatory Cammission (NRC) (formerly USAEC)

that further decontamination of areas comtaining the higher
concentrations of plutonium be conducted. (13). Tuble 17
sumarizes 1974 radiation levels for tests conducted by NYS

IEC on soil and mud. Other 1974 sample results on air, fish

and water can be found in Chapter VII.

NYS Department of Health camments (10) to DEC an Plutonium
standards for Soil Contamination:

1 w0uil BDDEA" TRE' B in1enm §13003'0 01 2 GDM/GM Ofy S0 ShOID DS BOSCUAIely CONTArVEIvG DartiCularly
when OnE CONSIQerS B INg ANEIENT GAuNws 1n ESIADHSAING § MAASUeD vaive Questons such a3 OBDIN o Coliec -
tor inciugion af vegeatior 10131 Aed Of COLECION O1C CaN Cause errors of 0ne Of two orgers of magniude | wouid
SuDQES! TRAT 107 TR SauE 0 CONSRTVALOr INe SLANGRIC ShOUI0 SDRCTy 2 OpM/gm Ory S0s! &8 § MAXWIUM vhive NO!
a5 27 JvR13Q Vaur
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Teble 17. N Y .S Depariment of Environmental Conservation 1974 Suymmary of Radiation
Levels in soil and mud at Nuclear Lake. Pawling, NY (13)

Sodl and Mud - pCi/hg

Station-Location Sample Site Pu-238 Pu-239.240
Outchass County

Pawiing Soil " 1023 290 38
General Alomic  Soul "ns 40230 130= 20
Company (UNC}  Soul "na 7050 90+ 20
Laboratory Mud Lake ngar

(all sampies Point 60230 206
takenr gn Mud Dam < ? 1726
5:29/74) Muc at Aouts 55 2711 133

1/23/75 DEC plans to resample an area 20' x 60' located on the east
side of the plutonium famlty between the facility and the
lake. (See Figure VI-3) (15).

The results of the resampling are listed in Table 18.

Tabie 18 Des,s ot NYSDET s cesa=aing from 3 20 x60 area east of the Pu Faciity i21;

Results(dpm/gms)

wgt. wgt .
PU-229 + 35 mash (gms) -35 mesh (gms)

240 2384 503
155 2526 563
113 2608 666
i 2438 722
83 2420 598
33 47 688

*Sampies wers taken on the sast side of the Mutonium Faciity (see Figure VI-3). Esch sampie consists
of three cores appreximately 3 13 12" deep.

** Only Minys 15 mesh analyzed




2/04/75 [EC report states maximm .alue of 12.2 dpm/gm Pu 239 in soil
samrle under blown ocut window before clean-up. After clean-up
Pu 239 concentrations ranged fram 0.49 - 2.65 dpm/gm.

3/31/75 NYS labor Department confiirms to [EC its support for 2.0 dpm
on Pu/gm dry soil as an "ad hoc standard for the Pmwling
site”.(22)

Results fram the January 1975 DEC resampling effort (Table 18)
shows that one small 10' X 10' portion, areas 1 & 4 of the
site has a level of 24 dmm Pu/gm of dry soil. [DEC plans to
have this section further decontaminated and resampled. (17).

5/06/75 DEC receives results of further soil analysis, conducted by

the Idaho Health Services laboratory for areas 1, 4 and 4A
(see Table 19), (Reference 18 and 19). °

Tadie 19 Resuts o' Apri! 25 1975 sor sampling representing a S00 square 100! area on the Nuclear Laxe Property

Aoy 35 Mash Fraction + 35 Mash Fraction Weighted Average
236 235 | 38 239 23 239
Py Py weght Py Py Weght " Py
i 9o 9 g™ ' (gpm . gm: igms) 1opmigm; (gpm gm. 1apm . gm.
Cdezt e 20 Ll 001620002 020820005 1138 007320005 1042007
. P 32080 766 0% 293 CC1720002 024520005 OB 005320004 0822007
£4 4

2000 3187208 Jat 00072000" 006520007 788 00662000« 22003
* See Figure VI-4 for samplhing location ! o

6’19/75 DEC recamends to NRC that further decontamination of areas
1, 4, 4A by removal of 4-6 inches of soil (550 sq. ft.) be
carrjed aut. (20).

DEC - NRC controversy regarding sampling techniques using
different portions of mesh screens results. DEC will accept
- results an soil samples that were sufficiently fine to filter
through a - 35 mesh screen. NRC wants to average results of

samples fran - 35 and +35 portions (20).

[EC also requests that background levels for Pu be established
for Pawling site.
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Soit Sampling - ; '
Area o

Engineeri
g n'unng Biag. ,
[
'
Ra!anuo,, Ta '
LI
\
1)
\
!
’
/
\
>
\Z
3 <,
% ‘3. \ "\:::‘?’
L L
alg)
8 2
© “‘; “ Figute V1.3 S«etch ot NYSOEC Soii Sampung Area
‘P
)

-

7.14/75 NRC states (13) (23):

The 3003 0 COPTRM.R2L0F M IS Seen NIt OWRE B0WN Dy 1EMOVIAG S0 OvE! 1N DES! y88! uNtit the 33! 501 0 SaMpHes
et the MYS THIETENCEC L7 1014 01 ¢ 3D/ M O SAMDES ~—~ N0 'en: 1NG PRwiing ite represANTS an MYQNNLCant rige
1010 JL0C §NC SO0 RO TRAS0” NG LRNSIRY TBQUES! ShOUE N0t DE JPDTOVeC

The NRC subsequently terminated UNC's licenses, deleted the

Pawling site as an authorized place of use for special nuclear
materials and released it for unrestricted use,

7/16/75 DEC feels it has no legal or scientific grounds to contest
NRC decision. (24).

There is no indication that any further decontmmination was
carried out.
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VII Compllation of Data

RADIOACTIVITY LEVELS IN LAKE°AND STREAM WATER

Tables 20-24 summarizes all available data for radio~
active material in surface lake and stream water on the
Nuclear Lake property from 1956 - 1880,

Table 20 - summarizes data taken from NDA (UNC)
Themistry Section Analytical Laboratory Reports (1).
Lake water samples were routinely prepared and an-
alyzed by NDA during this time, 1956 - 1957.

Tanie 20 RADIQACTIVITY LEVELS IN NUCLEAR LAKE WATER — %ciear Devesopment
Corporanon of America® — Testresuts 185€ 16871

Samphing
Date

ARt
BRI FOT
*2 065
12 12°%
'2/19/5
12:271:%
' 2387
171897
123 87
1430 87
2:06:57
2/18:87
2/26:%7
N3 s

Sampling Lacatien®* Rosuts
Gross Bota (curies/mi)

Lane Water T8x0-15
Lane Wa'er 6Bx:)-18
Lane Water €8x10-15
Lake Water 03D 1%
Lake Water IAAN RIR LY
Lawe Water 6 BOX0-1S
Lane Water 760008
Lake Waiter 48621019
Laxe Water 718x101%
Lake Water P R{FRIRL]
L S4x10.1%
L2 4381018
Lave Ware’ 606210 1%
-1 S %101

*Nuciear Deveicoment Corporation of Amency 1ater known as United Nuciear Corporation
** S0 Figure Vii-1 Sample Lecation Map - for 1ocation ot sampiing points
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Figure Vi-1 Sampie Lection Map '’ samping povnts from tabies 20 - 27

114




Table 21 - summarizes data taken from N.Y.S. Depart-
ment of Health, Radiologic laboratory Determination
Reports (2). %rom 1964 - 1965 Dutchess County Depart-
ment officials routinely collected lake water samples
and had them analyzed for a number of radioactive
materials,

TABLE 21 RADIGACTIVITY LEVELS INNUCLEAR LAKE WATER — NYS Depariment ot nea'th — Test
results Monihy sampies 1963 - 1965 (2

Tos! ResuMts - (pc/litar unlass otherwise noted)**°

Somp [T Brass
[ T tee ** [ 111} Cammy [0} 1 (B} 1] Loy 98 [CTRT ] [ TRY]
LI & W ard L <20 <t < O -
I I N k] P < < < S -
408 82 : T ¢ <2 < < < -
KLt &) 2 L e <5 < < <. £ -
T % R Y 004 R <2 <t b <38 -
8% 83 o oS o2 < <2 44 <% -
§ {88 L2 00 < <20 < < < -
10T 83 8l <t <23 <t <y <X -
R 1% . 200 < < < < < -
el o113 <t < € <) < -

% B L o <X <29 P < < -
Dok .3 To6 4y < < o <2 -
PR YY . M 4 <3 < < <;: .
% 22 L0 < s € < <¢ < -

§ v e : 52 <0 <0 <X <l <2 -
6§01 &4 e G ¢ (¥l < &t <t -

R Y vt hilv ¢ ] ¢ <2t <20 <t < -
87 R 4 e o < 20 <" < < <% -
FRER Y L7 3 2 <5 <27 < <t <0 -
RN - TR 5003 12 <0 < <« <5 -
e ke ) 380 < <M < < b -
LN Y I § vees v <l <2 ' < < 20
ekt . e . < < < < <
Te e . L 5! <X L <X < < 10
707 et : ol 2 < <22 <2 <N < <%
423 8% v b e 2 Tz E fe 9e 4 (YN
Lot gt Ll M Qe ALY F P PRy e 3etd
£ ' ES i 4 008 Sen Cek 1x 20 St tel 32}
LR 3 A pEadl bEY | Gee Je1d iz'e [P R
R C? 4 Ted T iz tgtd 219 et
B AL 2 bR~ NDIPY RS 18 OCHNC 1 et DNDRTvent ey Oy

CATtD BS R0 ! resuts e Tabe Qs

TROES 12 CE WD WAL CONRCIIC — m 3 LASES MO SIS 1 SRR Wi Bl

SO A LAY WD WS HRES 3T N 0 LT el Lint 508 Fugure Vi | Sompin Locawes Blag - ior 010" o WE G D018

*r0ross BEa rRIUTS FED0NEC A DX M r 4 LIS WO el s Y00 *u O0r @55 A OTREY RSV TRDOREC A IC CU 10 B LOBRS
WNOR YO WY ADDT0IMy [ R

TURTLG e i Mt Samoe

Note: No test results for lake water between January 1965 and
December 1966 were available.
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Table 22 - summarizes data taken from N.Y.S. Department
of Health memoranda (3) (18) and Radiologic Laboratory
Determination Reports {4). From January 1967 - December
1869 Duichess County Department of Health officials
routinely collected lake water samples and had them
anaivzed for Gross Beta Activity,

TABLE 22 NADIDACTIVITY LEVELS IN NUCLEAR LAKE WATER — NYS Dept of Heatin Tes! Resyits
1967 18EG 3 4 (18

Samphing Date Sampling Lacation* Resuits Gress Beta (pCi/L)°*
e Lase Wale: 4
T ET Laxe Wate 4
LTRRA N Lake Waler ¢
IR Laee Wale' 4
Gz g Lase Ware k!
g e Lare Aate by
AR Lane Wale' 3
oty T Lave Wate {
*Lote e Wate 7
PR 1 Lase Wale' 32
KN arEWa'e 8¢
400 6F . Lave Wale 4
LUk Lase Wate: 3
P X Lane Waler 4
& on ok - 4
B0 er L€ $
YR bk La%t Wale 3
Love ke Lave Wale 3
BRI 4. Lare Wale 3
e ke Ldst Wale 3

*See Figure Vii-1 Sampie Location Map o’ 10calinn o Samping pointg
L TISEG N S IR 6 A

March 6, 1968 - a Department of Health Analysis (3)
for 1the February 1, 1968 test results indicated:

™a! the Wpvet o gross BOLS BEDVIY B ADIVOSRNIDNy 100 Bt Mighey Aot The Pverage
voive Sund Drsugtayt 1087 Thus may hove rasufiod o ioliout Srom Be Chanoss st 00
Carmimas Doy howeve: | wouid 455 10 vorlly B 9et by hing sasthy sompiv rem Be
a0 4Pt IDr FRHNNPTH DRSS
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April 25, 1968 - a Department of Health Analysis (18)
of the February 1, and March 19, 1868 test results noted:

mvmmmtmumovmm-unnmm-mmn
United Nucisd | wadersiong em W Crorwnsiy M you Rove aeaty 100004 mte 1o
nnovmm'mu»mmuummmumnﬂmmm '
mm«mmunmmmﬂhmmmumuﬁdhﬁ mivun
nuumnntnpcmu»umuawmuwmmum
0ginsies BAC WRS' (adavCiel I8 iveived For the B Bochg Sowery | bugpest
we wort

Table 23 - lists the N.Y.S. Department of Environmental
Conservations (N.Y.S. DEC) summary of radioactivity
levels 1n Nucrlear Lake water from 1870 - 1875. More
detas.ed 1nformation on sampling procedures and re-
s.Lits car be found 1n the N.Y.S. DEC Annual Repcrt of
Er jrenmerta. Radiation in New York State (5a - 5g)

s

{.r eacn vear represented 1n the table,
The N.Y.S, DEC 1974 Annual Report (5c¢) noted.

Annougt aparatons ot ne Gane's Alsmq Company (UNC) Pawing New York 3As cassed
w 1§D the Dapamiment of Envwanmentss Conservation Contmunt 18 mentier the v ol
it b7 anC Le® pampins were aic coliatisd @ 1974 Rer the plant stdswn Ne con
Widytot O PES DIAR SPU7BIONY Lo B0 TounG R IND 30 waler ¥ fad

Tabie 243 - summarizes the test results from stream
water sarpled on UNC property. Results for 1957
sarrles were taken from XDA (UNC) Chemistry Section
Arnalvfical Labcratory Reports (6). Results for

1959 - }975 sampies are from N.Y.S. Department of
Health Radiologic Laboratory Determination Reports (7).

Table 24b - summarizes the test results from stream
water sampled off UNC property, all results are from

N.Y.S Department of Health Radiologic Laboratory
Determ:naticrn Reports (7).
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Tadig 23 RADIOACTIVITY LEVELS INNUCLEAR LAKE WATER — NS Department of Enyirgnmentai
Corservation — veary Summary 1970 19745,

Resutts {in pCi/L)
Sampling Ne of Gross H-3 Gress Sampling
Year $emples Ssa Alphe Lacatien **
1970 16 Avg J Lake Water
Max 7
Min
1971 12 Avg 4 Lake Water
Max "
Min é
2 Avg ND*
Max ND
Min ND
1977 9 kvg l Lake Water
Max ) .
Min 2
8 Avg ND
Max N D
WM. ND
DK ' Avg 3 Lare Warer
Max 622
Mir NG
7 Avg D
Max ND
M. ND
378 & Avg <4 Lare Nater
Max €23
M:n €3 s
& Avg <0
Max <1
Min <07
1975 b Avg <4 Lake Water
Max 1«2
Min L&)
S Avg <
Max <!
Min (4]

‘N 0 — None Detecled

**Soe Frgure VIi-1 Sampie Location Map '0f :0Ca1i0n O SAMDING DMLY
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Tadie 24 8 — RADIOACTIVITY LEVELS /N STREAM WATER — an the Nuciedr Lake Oraperty — Test Resuity
1957 19786 7,

Sampiing Deto Toat Facsety Sampiing Locsten * Sampie Type ** rons bots
38 NOA UNC. Straam - 202010 *Scureymi
jay NDA UNS $3 3 Cay composts 379600 1%
[ I ND (AT Stegm $ 03y compose L TR
ere? NA Sream J cay compos ¢ [ X TN R ARL]
ey L) $) 1 83y ~0MpOs '8 I8 "8
448 L1 S» 2 Say COMpOY 1e LR AR RIRE Y
LAY NCA Strea 2 Gay zomposie J M08
5:.¢3 47 NOA S3 4 Gdy componie 198110 18
§.14 &7 w0A L 4 3y composis 385410 '8
§.30%? NCA 53 1 63y COMpOLY . 420018
[ Noa $3 —— [ R IR
B NGA $2? - R ZRURL)
ERRY WS L1 82 - 3944108
LI NCA s - §9)e10 'Y
LIRS L) $7 —— §47,213 18
LT NS Jept ot medt L Sursce brap t2e 02000 B
h A& NS Dep: of medtt S Surtace Gr3d 7 208 vyt ™
[ SRS NG Deps 3 weat €3 Sortace Grat (VO
3 T 4% NS et me 33 S.ace Grad 4200
L 1) WS e et ] Su~ace Lrad izl
R [EERe L USLE T TR S35 Soacel HEI
a0 AR Tl TP AL £33 Suraze Grat 4w ipl

*See Sigura VI - 1 SEMPN LoCaON Map 2 XA 0N T T IO IS
e Tont raauis are 10COr006 LG TS S3ME JNAS TRPIted -4 the 415 10urees

Table 240 - RADIOACTIVITY LEVELS IN STREAM WATER — oft the Nuciear Lave Properry  Tes' Ree s
1959 9er 7,
Samp:ng Dot Tout Facaty Samphng Lacsher * Sampis Type G701 bou

¢y [ RN :!;-ryn“m e

e PR LY RS 7 L Sutant Grat 1Ter bl S ™
[NC
LR ol T i Aoy vt Srrearm Surete Lrat 92 d1'0 gk ™
[ LIS AR TV RLS ATL0y dve Bhee Surace Grad THIa ™
[ R IP
NYS Dot o ey waev Lave Sl Swrde 5rae T eur ™

*S00 Chaptar 4 Figure - | l0r LOMpPURG NCHISD

CHEMICAL, PHYSICAL AND BICLOGICAL DATA FOR LAKE AND WELL WATER

Tables 25 and 26 surmmarize all available data for chemical,
physical and biological parameters of lake and well water from
the UNC property.

Table 25 - summarizes chemical and physical test data
for lake water. During 1856 - 1957 data was gathered
by the N.Y.S. DEC Bureau of Fish and Wildlife (8). 1In
January 1980, Camo Pollution Control, Inc. (at the
request of the Dutchess County Department of Health)
conducted a series of tests on the chemical constiuents
of the lake water.
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1980

y 1,

indicated:

an analysis (9) of the Januar

1980 -

4.

test by Camo Pollution Control Inc.

Feburary 14

ot Rnowing e arigs of
WRpies ) it WRgwrnee &

1 o SaUMITIRA TRET el ¢f The Siats & cless®ng 06 Cuss 0 sarlice wotlw s senparnen
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00 oRiun aomploace excep! tw o (L8 L8 ong pi (L-D. L 4)
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Table 26 - summarizes the chemical, physical and bio-
Togical data on the Plutonium Facility and Critical
Facility well water. Most tests were conducted by
NDA (UNC) Chemistry Section (10) (13) and the N.Y.S.
Department of Health (.1) (12).

-

TAL " 26 WELL WATER (CHEMICAL PHYSICAL. BIOLOGICAL) DATA. for we:s on the Nuciear Lake Property
1956 - 1959 110-14)

Sempliing o0 Tosting Sampiing Porsmgiers ond Resula
Tasting Dot Focty Locshen ©
5 13 o NS Depr WPt he seo'™ 1y
bl TR we:! D4 o seplic Tans en
gt trom ealt ted o ®n
WD LTica we: cept g
far oy TF Tyt trorm gept ane iel]
“e: HE YLl T R, £ asn
C st NTONTA Rt Sampe” on ¢S
Crer gy 0N vOid ey 129 ppe
580 Ct Agr VOl @3 OF G Iee 5 ppm
Y % NDONDA Wb g2 gl pw 1Y umts
ey, nOr v0IS 8N o8 oom
I non - yodties 52 pom
Tl Y LY N ho U Savce” 73y unag
A A non-vOiat@s '32 ppe
ser +n NON OId! WS OF QP A SE $4 pom
PYRS-E PR LE AL ] 11 ppm
nON - VIR EY OB GRIGE 8¢ pom
Ty A SN WPt Samoe Tol Margeass ddpom L ledon 2 S grens ob
Cramyy Semce i Teld naraness $200m Cal0lor 2 *Cgramuga
seiner
wls Sempee TN maraness v oo (alCior} Stgams g
Samoie ! oW mpgness 7 vpom CaC0Yor 3 85 grans. Qi
L] NYS Dapt o w2t Asd Bate Sount 5000 pe’
Hegn Fountd:” [ N . < 22p0 100 m:
02:8? UNC :aDa Wy Lab Samoe ! pw Yl
gty Tow mareresy 1% garmCalldige
sacton PR YOS % pom
Sampee 2 Tota Marcnass 7 59 grans Ca COY/ g
AGH - vOI31HES ¢ pom
tigr 87 Unl NDA, L ALV 1 Sampig A Maor [OnShiugnty -1 00CTERTING MY we (2
chemiglry Mingr COnStiunts & 0LIGASING Jmg Cu Im Mm g Atrace;
wetor Ct nore ' nore
T AN N Sampe B Maor COMSLIGENTS 1 0RCraBs:ng Amts v Cafe & N
Manor Congntugms « 06Creamng amis Cu im Nm A& Cr res)

Samgne B 0 BN CASES NO MOTS O BICR GIBMONT Dresent

Tadle 2§ Well Water cantinued o0 Aex! page
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Tabie 26 Well Water Cominueg

Samphng & Testng Lompiny
Tostng Qou Facam Locates Parsmewns ssd Resstn
7 2467 Out Lo Dex WLt Aga Pate Cour 55 e mt
o near Tag e Pumg MM o Lot g7oug < Plpw 0
Roo™  Owes Turtmoty 7 unnty
L Covy X ynas
Cvoroes 2oom
Nnrares 0 pom
Manganest ¢ 05 ppr
pr 6 Sunrg
Aginsty &7 ppm
naoness &8 po
Lopow < 0 04 ppr:
Ooo Dumis
Tasle O vty
L¥'0or [roaae &4 ppm
0 6 ppr
Longu:tance 140 mec1 pmhoy o
Figor e < 0 05 popm
Ammes g g €0t oo
Nt sl 0 00! ppr
LA 3 Lot Tt Dep IR ST AGl Paie Loy Won ™
o' mear PN Lo e Grdug < 7 ¢perr00me
W, (F g Py Lour: 120 o0 m:
PN o (aaprm Growg < ?2pe QoM
Wb AQd' Pgate Lour: Coe
Facesry 5. NP o Lotorm Geogg <2 ipe 00
6 29 % v Lo Dep ot Byt Aga Pate Loymt 17 per !
¢ waat Barncoor wre WP o Lontor ™ Grout « 7208 00m?
AL/ £ [PLTa 115 T Py iat oenitator of Resdue From wes: LL " RTN
Argyina A wor sultdes (g amis

AP SamBia NCAtING 515 PIUNOE oA (he Sampls lecainn mag (Fgura V. | )

ACO UMD SHCEUE MINS!  IBSME MDY

A Department of Health anelysis (12) of the bacterio-
logical content (Agar Plate Count - MPN Col.) in well
water samples taken on 11/20/56, 7/24/62, 5/01/67 and
9,29/69 noted that.

Tt Mactormiopt asammatne o the Lampls o WUty shows The 0060008 of Dacters of e

mmmmmmuﬁumummum
# sstinteciery soultery guulity whet somphs wes salisetng
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RADIOACTIVITY LEVELS IN VEGETATION, FISH AND WILDLIFE

Table 27 - summarizes radiocactive test results from

- 1979 on a variety of organisms collected on the
UNC property. Results from 1956 - 18957 are from NDA
{UNC) Chemistry Section Alalytical Laboratory Reports
(15). Results from 1970 - 1979 are from N.Y.S. DEC
Annual Reports of Environmental Radiation in N.Y.S.
(16) and a special N.Y.S. DEC Nuclear Lake Fish
Sampling Report (17).

YABLE 27 RADIOACTIVITY LEVELS IN VEGETATION, FISH AND WILDLIFE FROM NUCLEAR LAKE
PROPERTY — Tes! Resulls 1956 - 1979 (15 - 17)

Type ot Samping Sampling Teat Groes Bor  Greas Ber $-1 Orner
Organsm Date loe * Faciny @/m/emel  (g/m/gm et ®/migm ot ipla/ng)
Qady wit | sshed matral)  ashes melena)
egraen 2 2% TFane oy <N hDAE —— 696 -——
wat Arag
A vepeat e '3 %M W0t Ayt h( WA - 80¢ -
Buiaing
AZLar Parcy PR Line UNC NCA, - 887 -
YLt R AN ¥ Lave UNC NDA. 16
Y PR Lave uhl oNCA, 2t [ o -
LS iy 1) uhl NIA —— - - *00
Ry 38 Cove Ar@dil & UMD MDA - 1509 -
B B Iy e 5L TON 3] & o7 -
¢ $ 8¢ -~
3 ] b - -
. B LIRS Laee LT Yo7 TR ¥ T4B 2
e-1 5L Mg * JNDONDA e 9 -
FSameey 4050 i ELAG T ) - 0% ——
i it - 383 ———
3 - 546 ——
LY WL B LIRS M val Nia ) S8 —
Kee:s ¥y Cove Aegaet ', UAD MDA - 1] e
NEYT TR LE LI SV T4 Y] LN LAy 4 i) .
F 3 2%
WLE LI 2 Late FLISK o7 YRR | AN -
EESLEY t Nt e Ukl wia) ¢ L] -
[T} 60470 Lane L1 % 14 —_— — - (SIS 1O )
Ce6C W~NOD
R 'O ND
Ce'M N
S0 M
Fosd-Bats L9 Lane NYS €T - —— - A2 D) }
Buegt Mcrere NN |
3 002 |
fome - Bass L2y IR ) aY$ DEC —— —— — N2 OGS
Buag: PCaprm
By hesty (PR ER4 BNV T | L1 Y 39 —— - —— Cs '«
{s '3 ¥9C
L X
K40 280
b2 {4
LS |
280 « 08

*308 Agure VH-t Lomple Lonaline Mgg - 0 WXANON O S2MPMAG DOsTR
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A N.Y.S. DEC analysis (S5a) of the 6/14/70 test result
on bass noted:

A Sase wos caliecied ram 1ho pond on the Unitad Nucindr praperty snd saplyzed for gam-
W omitiers ool strentum-90. The pond rocomes 4 small Suchorge irom Usiiad Nosles bet
MMty 19CHves Tuh-oft rom praciplotion and would 0o 6xpecisd B hove sirontum -39 and
oty 137 kom wospens Watng isfiout The flsh inducates olghty beghs: resuis for
conmum-137 then same of the 1o por Bkes

Another N.Y.S. DEC analysis (5c) of 5/29/74 test data
indicated that:

“ARMough ageratons B the Gonsra Alsmic Company Powting. New Yort site cosssd i
1973 the Depariment of Envusamanis! Consorvatus Continged i Monlier 1he M 20d WOt
$0d and fuh sampies wece dise collsciod 1874 pher the plant shyldons No soatrbutios
romn pas! plant £parations Could Do Jound W the sir water o fed

A third N.Y.S. DEC analysis (17) for samples collected
on 12,13/79 reported that:

The rapert ingicates thet plutennm-238 piutonum-230 240 sesinm-134 56 ruthosium-
106 wore no' Betecind i the sampie tesieod The 00 picacerwe kg of cosmwm-137 & oon-
S80704 16 D0 MIIME 10° 3 1000 SUPHNT PONCiBaMy By SUTINCE S DNaRe B Aoying very it
s mading Pelssbiumr 40 1 2 ABIWIBlly SCCUITING NEI0PE ORE 1he vOiue ropnind & Mrmal
Tha ish ROl OIS0 1NN Ihere wate prodiems with the parth Sompies and thi lests are
beng ra<un The rasults ol Be peddabie 87 3 Water Sate

ADIOCACTIVITY LEVELS IN AIR

From 1856 - 1969 routine analysis of air samples and
fallout activity of the UNC facility were conducted by the
UNC personnel. During the late 1950's and early 1960's re-
cords (19) show that UNC performed daily background counts
on air samples and analyzed fallout papers every 24 to 48
hours In later vears fallout samples from several locations
on the UNC property were analyzed on a weekly and monthly basis.
The test results for these years of analysis are too extensive
to 1nclude in this study but are readily available.

Table 28 - summarizes data taken from N.Y.S. DEC, Annual
Repcrts of Environmental Radiation in New York State
(5a - 5g) from 1970 - 1976.,




Table 28 —~ Radioactivity Levels in Air Samples From Nucisar Laka Property — Test Resuits 1970-1974
1970 - 1974 ;53 - 5¢) '

Sampling Ne. of

Results (In pCi/m3)

Date Sampies Gross Pu-238,
Beta Pu-238 240

1970 % g O

Max 0 5t

Wi 006
191 9 Avg 027

Max 09

Min 002
'gre “ Avg 009

Max 030

Min 022 .
'§73
273 3w 16510 -4 P4ERIE]
3123 ¥ 110104 19210 3
420 518 422n10% 13010 4
£ 8 6 '8 €910 6 L1510 6
6187 "3 €450 5 £9210-6
713 8.0) fixt0 4 9edér 1D 9
907 1002 CH110 § £6110 5
1012 1109 L2210 % Y0ut0 4
tns 30 2110 % &12108
113G Ge <€ a0 s L2v10 S
B W0 Avg 0 0%

Ma ¢

M 003
L0474 2:00 04 €230 % €410 9
2-01 74 3°22/74 <b1'0-6 15010 %

A N.Y.S. DEC analysis of their 1973 test data indicates:

The resuits Sdicott pivissusm i he 90380 ¥ SOMPISE hat Mmay 00 Gus 10 sperstions o
e 80 The yaoerly sverage COACHMLINEN of PRiISMUM  MCIIgiA] IRSt IOM WOSPINS IBTDAY.

was 0 1'% o the slowatls USALC bt

The sooll o fow 150 5306 107 e o PIrSculsn Sompier. pPramately ont cobic fost
PO WUl G000 AR rovidd the ASENNLYY Senciiity I8 cloarly Sitagund betwesh
Plrionum 10 wespens eing tallaat snd low levelt of plutoamm SNQIRSEA] 0048 The .
SLARONNn o § Righ VEISMG S3Mpler 19 SroviSe R INProved SONCANRY WIS DG Consitered

Sut w38 0L etaling 09 (9o MOAt 0pErINSA s Sliconinuad w 1873

Sonncuianing of e st w3 Starwd i Octabr 1973 Buidings and greenda Aove
Seon gecostamantod The Siste u ovaludiing ovel of piviomus @ sodl sompine Dolere

ralnsaing the 40 I QORCrYl ves

Additional data relating to air sampling can be found
in Chapter V, page 89 and Chapter VI, pages 98 and 102.
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RADIOACTIVITY LEVELS IN SOIL AND MUD

All available data on radioactivity levels in soil and
mud samples collected on the Nuclear Lake property can be
found in the text of Chapter V1 and Tables 14, 15, 16, 17, 18
and 19.

14

A N.Y.S. DEC analysis (5c) of the data in Table 17
indicated:

“Resigual levels ol plutonium-238 and piutenum-230 ware Satacied in the sl immediately
adjacent o the plutomum fackity ensde Priet 10 relesis of the 1snd fer earastrictes use. the
Deparimant recommended to the Nuclear Reguistory Commssion 1ha Seconiamwnsiien ¢!
21823 cantaiming the Mighet concentralions of plutenwm Decontamination was carned sul By
the Generai Atom: Company and 1he Land was releassd lor unresincied use by the Nucelst
Reguistory Commis: on on July 14 1975
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VIII. The Aerial Radiologic Survey
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METHOD

The aerial Measurements System operated by EG&G, Inc.,
for the United States Department of Energy, was used to con-
guct an Aerial Radiologic Survey over the decommissioned United
Nuclear Corporation facility near Pawling, New York, in May 1980.
The purpose of this survey was to establish if any fixed gamma
photon emitting material(s) was present at this site and if so,
to affect precise location and quantification of such material(s).

To this end, a Boeing 105 helicopter, fitted with gamma
radiation detection equipment, was flown in routinely employed,
standard operative manner (in re height, speed, navigational
parameters, etc.) over the area shown in Figure VIII-I.

For this particular survey, two distinct operatige modes
of gamma detection were employed; Mode 1 (My -- high energy
(50 KEV-3000 KEV) and Mode 11 (M1 ) -- low energy (12 KEV-300-
KEV). M. represents that region %f energy where most mar-
made gamma emitting radionuclides would normally be detected.
M,; represents that energy region where gamma radiation indica-
tive of most transuranic activity would be detected. Since
Plutonium activity was the major activity of interest, and in-
direct method of detection was necessary. Plutonium is primarily
an alpha (a) emitter; thus direct detection and quantification
with the airborne system used was not feasibls. Therefore, the
M); mode was utilized in an effort to detect <4limericium, a
gamma photon emitting daughter product of the Plutonium activity,
Furthermore, an effort was made to enhance the detectability of
low energy gamma emitting radioactivity by having the helicopter
hover over the formerly used laboratory buildings near the lake.
This was done to increase the counting time over the locations
most likely to be the site of a possible radioactive source,
thus increasing the probability of detection. In analyzing
the gamma radiation activity data thus obtained, normal en-
vironmental (natural background) gamma radiation was subtract-
ed rendering an accurate assay of any fixed gamma radioactivity.

ANALYSIS

Subsequent analysis of collected data clearly indicate
that no man-made gamma photon activity (M,) above normal env-
ironmental background levels was detected. Additionally, the

airborne system employed detected no evidence of transuranic
activity (Nll).
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IN ADDENDUM:

Gamma radiation exposure levels* within the survey area
vary from approximately 6 UR/hour (A level) over submerged
regions to a maximum of 14 JR/hour (D level) over other areas.
These variations are reasonable and compatible with the ge-
ology of the survey area. Terrestrial gamma radiation emana-
ting from the lake bottom has been absorbed or attenuated by
the lake water (A level) while higher activity (D level) is
characteristic of the outcroppings of strata that occur in
the area.

The average (C level) exposure rate range measured for
the overall survey areas is 8 - 12 UR/hour. These levels
are in reasonable agreement for the State average of 12 PR/hour.

(*) All exposure rates are normalized for one (1) meter above
ground level,
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July 21, 1983 —-
. Reference No. WER-047

Mr. John A. Cuerin

Chairman

Kuclear Lake Managemant Committes
Bireh Drive

Pleasant Valley, N 12569

Subject: Nucleasr Lake Survey
RES Proposal No. 8)80-108 .

Daar Mr, Guerin: 1 X
Wuclear Inergy Services, Inc. (NES) is pleased to submit its prepossl

to conduct a radiological survey of your Nuclear Lake pruperty in Pawliwg,
New York.

This radiolegical survay is to be only & screening proccas to sddrass
aress ve discussed on July 11, 198). 1If contemination s found. further
snalyses, surveys, and cleanup are beyond the scope and cost of this pro-
posed study.

NES proposes to perforn the folloving tasks:

1. Radiological instrument survey ol ths site buildings to detect fixed
radioactive contanination (bats and gamma).

2. Smear surveys of the site Duildings to detwct loose radicactive
contamination (bata, gamma, snd alpha). Approximately fifcty smests will de
taken and analysed.

3. Baddslogical (nstrument survey of the aress imwedistely adjacent
to the site buildings; and those portions of the Appalachian Trail that
travarsa the Ruclear lLaks proparty.

8

Bl)ad

SHELTER ROCK ROAD, BANBURY, CT 58810 (203) 798-80X
WRITER'S DIRECT DIALING NO. (203) 798-_33%
m-— . )
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;),f’f’;;. John A. Guerin

. Reference No. WER-04?
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4. Collection of enviromental samp]es for radid hemical analysis as
follovs: .

-

&, Six soil end six Vegetation samples slong that portion of
the Appslachian Trai) that passes through the Nuclear Lake Property;

b. BSaven soy} 8atples in the Arid layout dehind the Plutontun
Pacility (one sasple from egch Arsd):

* e Twe sedivent, two wetaer and two aquatge vegetation samples
(1! avatlable) ssch from ghe Plant outfall, stream outler, gnd
north end (backpround) reas of Nuclear Lake. Baged on Previous
Study reasults, fi,n Sarples are not nNacessary;

d. One water sample from the Retention Tank south of (he
Plutentun Faciliey,

3. Review the Tesults of Previously performed Studies ss supplied by ¢
Nuclear Lake Management Committes,

6. Submitrqel of & final repore that will contgin the survey and llloratory'
results and the conclusions that can be dravn from this aurvey ang Irom pre-
vious studies.

All environmenta} Sauples will be gent to an sppropriste radiocheaical
laboratory for Samma scans, gross bets and gross alpha analyses.

NES proposes to Perform theas efforte for a firm fixed Price of $12,283
vhich tncludes all lador, labotatory fees, trave) ond office &xpanses, and re-
port preparation Costs associated vith this 8cope of work,

The problenm ATes8s you wish addressed by thy, study are 1dentical o the

ones 1 encountered and resolved ip 198) whan I vy, Manager of g partially
decommissioned huclear pover Feactor. My resune is enclosed for your informg-
tion and reviev, | vill be the Project Manager for this efforg,

o™
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NUCLEAR ENERCY SBERVICES, INC.
A UN” 0 THE PENN CENTRA. CORPORATION

July 19, 1984
Ref, No. WMS-31G

Mr. David Richie

Project Manager

National Park Service
Appalachian Trial Project Office

o

Harpers Ferrv, WV 25425
Sutiect: Nuclear Lake Radiological Analysis

References: NES Purchase Order No. PX0123-4-0010
NES Freoiject No. 5425

Dear Mr, Richie:

Nuclear Energy Services, Inc. is pleased to submit Final Report 81A1077
entitled "INC Facility Survev and Radiological Analysis". The report
details the contamination level assessment performed at the former UNC
site near Fawling, NY. These activities were conducted in the early
spring of 19€4 under contract with the NPS. This report submission
completes work conducted under the above reference Purchase Order.

KES is pleasec to have served you in this effort. If we may be of
assistance in other projects involving health physics or radicactive
waste dispcsal, please do not hesitate to call.,

Sincerely yours,

Nuclear Energy Services

Waste Managelrerflt Services
JRM/ kv

Enclosure

Alizo

A

SHELTER ROCK ROAD, DANBURY, CT 06810 (203) 786-5000
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1. INTRODUCTION

1. HISTORY OF NUCLEAR LAKE AREA

The Nuclear Lake Area consists of 1,137 acres of property iocated on the
boundary between the towns of Pawling and Beeman in New York State. The site
contains a fifty (50) acre man-made lake and a small number of buildings as
noted in Figure 3.2,

From 1958 to 1972, the property was used as a nuclear fuels processing and
research facility, initially by Nuclear Development Corporation (NDA) and was
subsequentiy owned and operated by United Nuclear Corporation (UNC).
Ultimately, operation was transferred to Gulf United Nuclear Fuel Corporation.

Physically, the area js composed essentially of schist and gneiss with
occasionally occuring pegmatite dikes and phyllite. The latrter deposits generally
have a slightly higher natural gamma radiation background than the schists or

gneiss.  The area s generally hilly and heavily forested with intermittent
wetiands,

On 12/21/72, a chemical explosion occurred at the plutonium facility. Shortly
afterwards, a second explosion occurred which released radicactive materjals to
the atmosphere and surrounding grounds. After decontamination of the facility,
including some soil removal, the Nuclear Regulatory Commission (NRC)
terminated the UNC license and released the site for unrestricted use.

1.2 SCOPE OF WORK

The site is currently owned by the National Park Service (NPS). To ensure the
safety of the public, the NPS has chosen to have radiation surveys and physical
sample analyses performed for an area of the sjte formerly utilized by UNC.
This survey was conducted in conjunction with a simijar survey performed at a
neighboring section of the Appalachian Trail (see NES Report 81A1076, Rev. 0).

\

FORv B NES 205 278



DOCUMENT NO. ___ B1A1077

y
s
'1 % NUCLEAR ENERGY SERVICES. INC pact oF

39

The scope of the survey undertaken by Nuclear Energy Services (NES) in
February of 1988 js outlined bejow.

I. Survey of the buildings and pathways which exist in the area formerly
utilized as a research facility for alpha, beta, and gamma radiation.

2. Seven (7) soil samples in the grid area behind the plutonium facility.
3. Removable contamination smears within all existing structures on-site.

4 Twe (2) sediment, two (2) water, and two (2) aquatic vegetation samples
each from the stream outlet and two locations at the dam (13 total

samplesi. Background comparison will be made versus Ref. | and Ref. 3
data.

5. One {!) water sample from the Retention Tank souih of the plutonium
tacility.

6. A review as performed of the existing site data as presented in "Nuclear
Lake - A Resource In Question", Ref. I. This review allowed a comparison

of similar data between the NES resuits and the referenced document.

2. METHODOLOGY

The activities outlined bejow were carried out in accordance with the NES task plan
for Project 5425, Task 200.

2.1 PERFORMANCE OF BUILDING AND STRUCTURES SURVEY

Survey techniques were based on standard NES procedures and accepted industry
standard methods. As indicated on the data sheets of Section 3.1, the following
information was gathered:

FORM 8 NES 20¢ 280
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2.2

2.3

Gamma scan at J {t. from floor surface.
Gamma scan at 2 cm. from floor surface.
Beta scan at 2cm. from floor surface.
Alpha scan at 2 cm. from {loor surface.

An initial equipment check was performed which inciuded voltage readings for
the particular probes to be usec as wel] as verification of instrument calibration
within the past six {6) months.

The pian caiied for proceeding from building to building, taking radiation
reacings as .ndicated above and 100 cm2 area smears for removable
contamination in representative locations within each building. Background
radiation readings in areas adjacent to the property line were performed. A
continuous three (3) f1. survey was performed for gamma radijation while moving
from building to building along existing pathways.

PERFORMANCE OF SQIL SAMPLING

Afier the above buiiding and structure survey, soil samples were taken.
Beta/gamma surveys were performed during sampling activities as shown in the
attached photographs.

Samples were procured by clearing loose debris and leaves from the point to be
sampled. An approximately 2.5" diameter core was taken using a metaj cylinder
and digging instrument. Samples were taken at a maximum depth of 8". Each
sample was held in a plastic container, labeled, sealed, and a record of the
location made on the appropriate Field Survey Data Sheet.

PERFORMANCE OF VEGETATION AND SEDIMENT SAMPLING

At two areas above the dam and two at the stream outiet, sediment samples
were obtained. A hand-operated dredging device was used to collect sufficient

sample size for analysis (approx. | kg.).
LN
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Entrained water was decanted from the samples prior to sealing the plastic
sample containers. Large rocks (more than 3 cm. diameter) were removed from
the samples in the {ie]d.

At essentially the same points as the sediment samples were taken, aquatic
vegetation was collected. Dredging poles and hooks were used to obtain the
vegetation and place in plastic bags. The vegetation samples were later removed
from the bags and placed in seajed packages of sufficient size for analysis. The
vegetation taken included both rooted subsurface plants and moss.

Both sediment and aquatic vegetstion samples were obtained at a maximum
distance {rom shore ot 30 ft. using an existing raft.

PERFORMANCE OF WATER SAMPLING

Water samples were taken from the jake at essentially the same four (4) points
as the sediment and vegetation sampies above. Each one gallon sample was
obtained by sinking the plastic container at a point near the shoreline without
disturbing the surrounding sediment.

In addition to lake water, one water sample was taken from within the facility
Retention Tank. The surface of the tank water was frozen and existed at a Jeve|
approximately 20' bejow ground level. |t was necessary to drop rocks and a jarge
tree Limb into the tank in order to break torough the several inches of ice. A
plastic container was then jowered into the tank, filled, and removed for later
analysis.

3. RESULTS
NES RADIATION SURVEY

Using a PRS-2 ratemeter, HP-270 beta/gamma probes and AC-3-7 alpha probe, a
radiation survey was performed within and between the following buildings:

FORV 8 NES 205 2/
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Lodge »  Plutonium Bidg.
Engineering Bldg. . Critical Facility
Shieid Mock-Up Bldg. « Waste Disposal Bidg.
Multiple Failure Bidg. . Generator Shed

Readings taken between the buildings ranged from 9-27 UR/hr B/Y and less than
40 CPM O over calibration. These levels are consistent with natural background
values for this part of the state (Ref. 1,3). A total of fifty-elght (58) readings
were taken within the buildings for combined beta/gamma and alpha.

A separate set of combined beta/gamma and gamma-only readings were taken in
the waste disposal building after discovery of ambient fields ranging from 0,015
to 10.0 mR/hr £ /Y. This set of data revealed a maximum reading of 25-30 mr/hr
at contact with a 3 ft. X 3 ft. painted section of concrete floor as noted on Field
Survey Maps | and 2 and their corresponding data sheets. A comparison of the
combined B/y and gamma-only readings show beta to be a significant
contribution to the total field, Alpha readings appeared to be at background
levels.

No other buildings were noted as having readings greater than background.
However, a vault (15" X 12' X 20') in the plutonjum facility was locked, denying
the survey team access for internal inspection. The vault was previously used to
store active source material. Also, the former remote assembly building is
presently occupied by the caretaker for the site (James Robson) and his family.
This area was also “bmmed from this survey.

In addition, sever;ll open and sealed drums were found scattered about the
grounds and below the dam spillway. No notable radiation readings B,Y,or0)

were noted,

A total of ten (10) DOT-6M fissile [I containers were found at various locations
as noted on the data sheets. One container was broken open by NES to allow
internal inspection. No radiation above background levels for alpha, beta, or
gamma were noted. '
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3.3

Removable contamination smears were taken within each building for a gross
representative accounting of jocal levels. Al smears were counted with the
Eberline MS-2 miniscaler and associated scintillation crystal and found to have
no notable levels of contamination. This includes the area in the waste levels of
contamination. This includes the area in the waste storage building noted for 25-
30 MR/hr radiation Jeveis. Resuits of the forty-seven (#7) smears counted are
shown on the appropriate Field Survey Data Sheet. Specific areas swiped
includec walls, fioors, ceilings, I-beams, ventilation, ducting, glove box glass,
window silis, and on earth-moving equipment.

NES SOIL SAMPLING

>even soii sampies were coljected in the area behind the plutonium building near
the shoreline as shown in the grid area (Figure 3-1). This area is the site of the
mater.als release due to the chemical explosion of 1972, Laboratory analysis is
corre;ated with sample jocation as {ollows:

Laboratory
Grid Area NES Identification Identification
l NES-S-7 43171
2 NES-S-8 43172
3 NES-S-.9 43173
4 NES-S-10 43174
4a NES-S-11 43175
5 NES-S-.12 43176
6 NES-S-13 83177

Analysis of the samples was performed utilizing gamma isotopic, gross alpha, and
gross beta techniques. The results are detailed in Tables 3.1 through 3.8.

NES VEGETATION AND SEDIMENT SAMPLING
Sediment and aquatic vegetation samples were taken {rom the parts of the lake

noted on Field Survey Map &, Laboratory analysis is correlated with sample
location as follows. L}

w O OEREEAEEE ST E S s EEss
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Laboratory
Location NES Ildentification Mentification
Field Map &, Point #] NES-S-14 43178
(east shore of dam) NES-V.7 83187
Field Map &, Point #2 NES-S-15 43179
(west shore of dam) NES-v-8 43188
Field Map &, Point #3 NES-S-16 43180
(spillway entrance) NES-V-9 43189
Field Map 4, Point #4 NES-S-17 43181
{overfiow stream) NES-V-10 43190

Results of the gamma isotopic, gross alpha, and gross beta analysis performed on
each sample are shown in Tables 3.8 through 3-17.

NES WATER SAMPLING
Water samples were taken at the four locations specified in Section 3.3 for
sedimem and vegetation samples. In addition, a sample was successfully drawn

from the Retention Tank as described in Section 2.4.

Laboratory analysis is correlated with sample Jocation as follows:

Laboratory
Location NES Identification Kentification
Field Map &, Point #1 NES-w-! 43182
Field Map &, Point #2 NES-W-2 43183
Fieid Map 4, Point #3 NES-W-3 43184
Field Map &, Point #4 NES-W-4 43185
Figure 3.1, Retention Tank NES-W.5 43186

Results of the gross beta, gross alpha, and gamma isotopic analysis are shown in
Tables 3-18 through 3.23.

FORM INES 205 280
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Please note that for ai] NES samples it is NES standard practice to use separate
identification to mask the origin of each sampje and whether or not it is &
control, from the knowledge of laboratory personne!.
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FIGURE 3-1
NYSDEC and NES SOIL SAMPLE GRID
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FIELD SURVEY DATA SBRET

LOCATION _Fiuteniw Buiiding INSTRUMENT PRS-2 MP 270 AC3?
- 7 snm m‘—-%———--——
DATE SURVEYED :/:3/84(b,q)2/23/844) WEATEZR ___S0° Partly Sunny-
TECENICIAN _C.-. Margno MAP NO. None
3' GAMMA GAMMA BETA ALPHA Description
SAMPLE high/low (2 CM) (2 CM) (2 CN) -
I.---I---lp.ﬂll'l‘ll"l.‘l'l.ll--.lll-I-....IP--.-.-.--.I----....--.-

i s ; Room. Al
! A7 Raoe 42
4 20.10.13¢ Raom 3

€ la
< 20 Room #5

- 11,32 r

3 16,22 Room #6

9 . 14 __ITo" of Cell
10 ; <5 Room #7_(Center)
P t 14 Rogn T
12 J 0-29 Ganeral Ares

N/A
!
{
comments:

In aR/Hr for A/Y ( £ window opened unless otherwise noted).
In CPM for o
* Room 5 numbered courterclockwise from garage

< Found i DOT 6éM container marked empty.

1. No access to cell unit. . /'/ %“——"’

2. Mezzarine Areca. technician /
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FIELD SURVEY DATA SBEET

LOCATICN _odge INSTRUMENT RRS-2_EP_220 MC37
SERIAL NO. 549 _
oaTE SURVEYED 2/33/84 (b,g) 2/22/8¢a) WEATBER _50° Partlv Sunny
TECENICIAN _S. - Mar:no MAP NO. _Mone
3' GAMMA GAMMA BETA ALPHA
SAMPLE high/low (2 CM) (2 CM) (2 CM).  Description
.-lll‘.lll.ll.II.I.II.-BII'-I'IIIIl.l....llll..l.ll.'I--.-----IIB'.--

1 10

2 1)

3 11

4 10

5 14

[ 19 ral ea
‘ i
| 1
| )
i
|
i |
i {
T :

_ ! |

|
|
‘ .
' ;
3 [
t
[ \

comments: . ' .

~ Background = 10 CPM
i ,/ R /_/‘ 7
Found 9 - DOT 6M Fissile Material
Shipping containers, marked empty

Opened one - No g : .r o. ) shore background.

technician
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FIELD SCRVEY DATA SBEET
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o & B 8 B W |

LOCATION _Endizeering Buidizg INSTRUMENT PRS-2 RP270 AC37
SERIAL Nog
DATE SURVEYED 2123434 (brgp’ZZ’aﬂ(l) WEATBER 0 ’:EIY"-!_WY
~ -
TECENICIAN _-.-. Marino MAP NO. B ——
3' GANMA GAMMA BETA ALPEA De .
T T e e T T LT T T T T T
1 14
3 15
4 1
2 17
|
i
.l
1
]
’ N
{
Ci f
: I
|
]
1
; .
‘ |
comments:
No o« readable
in «R/Mr £/
technician
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voZrTIIN Srieid Mock-UZ Building INSTRUMENT FPRS-2 HP270 AC3?7
SERIAL NO, 545
piTI SUBVEIYVID3/23/84 (b,g9)0/23/8qa) - WERTEER W—-——-—-’” Fartly Sunny
rTCZUICIAN S Marano ' MAP NO. b
' I GRNMA GAMMA BETA ALPEA
‘ SAVFTE high/low (2 C¥) (2 CM) (2 CM). Description
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No = readable
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FIILD EUEUZY DATA SKEET
sCnTION _Mu.tiple Failure Building INSTRUMENT PRS-2 BP270 Ac1y

“‘
SiTI SURVEIYED 2723/Bé ' o) 2/23/8¢2) . WIATEER ~20__Partly sungy
TRTIOSLAVIY . Marine MAP NO. JNepe

mECIUICIAN

3 GRMMA F ALY BETA ALPHA
PVPLE high/lew (2 C¥) (2 CH) (2 CM). Description
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Cilnents:

No < readable
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. DOCUMENT NO. 81A1077
PAGE NO. 21 of 89
' FIZLD SURVEY DATA SREET
LoziTIoN Critical Facality INSTROMENT PRS=2 EP220 AC37
. SERIAL NO, S48
~57% SURVIVED 2/23/88 (b,g)N/23/84(a) . WEATEER 50" Partly Sunnv
'E'.EC?J::C: N T.J. Marunc : MAP NO. None
. 3" GERMMA GAMMA BETA ALPEA
SAMPLE high/lcw (2 c¥) (2 CM) (2 CM).  Description
-..s.:::::=:=z==::::r.-s==-=::3:s::t:sl:lll.l.sns..sl'l EEESEEERESREERR
- 1 | 11 ) North Central
" I 1c ] North East Roam
; ] 15 1a !illlwly
. 4 | 10 u [y
3 { 12 Rollar Roo@.
3 i | ! | -Garaga
. E] | l 22 | =Room
3 j 1 29 | nics Ba
g ‘ : il i North West Room
. T ‘ a X 1 Cell Room
y ; 1o | North Hall
1 12 ! Rool.loom
. 13 11 ! In Storags Paol
14 ! : ! 7 East Half
i
{ i
A- ~ , a
\"¥. 2 ! | {
- [ f i
. ! ] |
i i
' | !
l s ‘ ;
1 1 |
| ! |
. cerrents: .
. In » R/Kr for £y
In CPM for o
. technician
| .




DOCUMENT NO.

PAGE NO.
FIELD SURVEY MAP
' TERRAIN _ N/A _
AP NO. 3 ‘ .
LOCATION Waste -.gbcpas Bldg. WEATHER _ Partly Sunny 50
DATE 2,/22/84 _
TLCENICIAN P.R, Prote
2.8 470
m—
: 706"
| 1¢,000" 29
—_ 1]
R 63
2e-"
i
giiding - 15
J00rs e
1 i
R
\ :
! i
!
-
e
1
T = -

At 3 ft. in u R/Hr £/} (no~(noted).
¢ at 2 om.

L outside bidg., at 1 f¢t.

ot

- technician




DOCUMENT NO. 81A1077

PAGE MO, 23 of 59

. FIILD EURVIY DATA SREET
S oaler Sabaoh waste Disposal Building INSTRUMENT PRS-2 HP2I0 AC3?
. SERIAL NO._549
-7z SURVEIYVED /23784 (2,¢)2/23/84a) . WEATEZR 50° Partly Supny
~TCENICIAN Lo Marina MAP NO. _2
. IYOGARMMA GFMMA BETA ALPEA Descri
SANFLE Righ/lew (2 C¥) (2 CH) (2 CM). scription
8.-."-.-' EEXSTESEZITER 88’8B8=KI‘.Il-"----F.‘-l--.----‘-‘.'-..."-.-
1 I T 106 [ Mortheast Corner
) ] 61 ] .
B [ 64
-4 [ 1,000
$ | | 3,000
© | ¢ &%,000
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l comnents: : .
. Painted 1 m. by 1 m. Floor Area
" In UR/Mr £/ r at 2 cm.
. No « readable
. ¢ Gamma only, . .
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DOCUMENT 0. SlAlory
PAGE MO, 24 of $9

FIELD SURVEY MAP

MAP NO > TERRAIN Duilding Interjor
LOCATION W . Bldg. WEATHER §Q° Partly Sunny
DATE 2/23/84
TECHNICIAN _P.A. Proto
4 3
N—
6,8
Painted Area
c On Floor
|
i
1,9 ‘2
At 2 cem, in UR/Er. of £/y
= below readable scale.
Sliding
Door
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DOCUMENT NO. 81A1077

FIELD SURVEY DATA SHEET #2 PAGE NO. _ 26 of 59
Location Nuclear Lake, NY Smear Count Instrument Scintillation
2/22/84

Date Samplec Make and Mode! gheriine MS-2 Miniscaler

Technician . Pratd Weather N/A

Map No. _3 ( Samples 14-18)

Sample No. 100 CM? Swipe Soil Vegetation _Other
CPM/DPM
: 140/280 Background of Instrument
2 127/2%4 Plutonium Bldg.-Re.3 on I1-Beam
3 121/242 Plutonium Bldg.-Rm.l on Floor
b 257250 FIutoni TSR
’ 1877314 Plutonium Bldg.-Rm.3 on Floor
6 114226 Plutonium Bldg.-Re.4 on Floor
7 1227244 Plutonium Bldg.~Rm.S in Vent Duct
8 133/26¢€ Background
9 139/278 Plutonium Bldg. - Labryinth
10 138/276 Plutonium Bldg.~Rm.6 on Floor
L 120/240 Plutonium Bldg.-Rm.6 on Vault
12 109/218 Plutonium Bldg.-Rm.2 on Wall
3 121/242 Background
s 140/280 ~ waste Bldg. Floor
13 132/264 waste Bldg. Floor
‘6 111/222 Waste Bldg. Floor
17, 168/336 Waste Bldg. Paintad Area
18 1267252 Waste Bldg. Bare Area
19 128/256 Background
_ 20 107/214 Generator ghed Ploor
Commenis:

All background courts taken at the counting instrument with empty sample
containers.

The above smears were counted on 3/5/84.

\ -~
' ] A
. ; (‘ hr\'." .

— { K4 .
Technician
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DOCUMENT mO.
PAGE WO,
FIELD SURVEY MAP
MAP NO. 3 ‘ TERRAIN  Building Interior
LOCATION Waste C.spcsa: Bldg. WEATHER _SO° Partly Sunny

DATE 2/23/64
TLCANICIAN PLAL Prote

Smear Map

Ncreh

: Sg w7
i Sm slE

T Sm #16

e so #15

—Smomy
27
S———

of 5%
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Location Nuc

DOCUMENT ¥O.  81A1077

HIELD SURVEY DATA SHEET #2 PAGE MO. _ 26 of _ 89

iear Lake, NY

Smear Count Instrument

Scintillation

Date Sampiec _ 2/21/54 Make and Mode! Eberline M5-2 Miniscaler
Technicia® _P.A. Proto Weather N/A ‘
Map No. None
Sample No. 100 CM? Swipe Sail Vegetation \o;‘!;\"
CPM/DPM
! 140/280 Critical Facility 5. East Room Floor
2 125/250 Critical Facility §. Erst Room Wall
3 123/246 Critical Facility Boiler Rm. Floor
“ 154/308 Critical Facility Boiler Rm. Sump
5 116/232 Background
6 111/222 Critical Facility Boiler Rm. Wall
7 113/22€ Critical Facility Garage Floor
s 144/288 Critical Facility Ante Rm. Floor
i 120/240 Critical Facility Electric Bay Floor
1C 133/266 Critical Facility ETectrs
H 130/260 Background
12 1337266 Critical Facility N.West Rm. Floor
: 132/264 Critical Facility N.West Rm. wall
- 139/278 Critical Facility Cell Rm. Floor
13 122/244 Critical FAcility - In Cell
16 106/212 Critical Facility Pool Rm. In .JPool
7 - 107/214 Critical Facility Garage Backhos Bucket
13 113/226 Waste Bldg. Lakeside @ Hot Area Outside
19 113/226 Background
20
mmems:

bl v

Technician




FIELD SURVEY MAP

MAP NO. 4 ' TERRAIN - pocky. woodad shoreline
LOCATION iake Dar 4 Spillway WEATHER
DATE 2/23/64

TECENICIAN _Marinc/Proto

Sedimert, vegetation, and liquid sample locations:

= NUCLEAK LAKE -

n ”
v (;' ]/ Ct‘
technician
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DOCIMENT WO. 81A1077

MAILED I

TABLE 3-1

YANKEE aTOm1(. ELECTRIC COMPANY
ENVIRONMENTAL LAKDRATORY

Y
fAEC Initial Analysas Report
Enviroomental 8b @ - oo
Customer Nuclea~ Enerqgy Services, luc. Report Date: 03/12/84
Attentaon: MR . JUMN R. mAY Analysis Dave: 3 /1 /84
Péie Recorved: 2 727784
Reference iste: 2 /723/04
So1l
Sample Amoun~ 0.14 kg Lab Sample No.: Gas171
Sample Submission Code: NTS 07 9864
Llapsec fime : 7 4s daye Other Analysis Requested: AB
Comment: NES -§~-27
PEC A ACTIVITY
NUCLIDE CONC., ¢+~ 1 SIGMA MDC
CORRECTILION { Pico Curie 7/ Kilograem ]
Np -2 3§ 1. 11E-01 ( 62 +- 485 ) € 1 120 £ 1
Co-87 9. B1E-0) (~23 +- 4% ) E-1 150 €~1
Ce-144 9 82E-01 (-102 +=- 35 YE O 120 E O
Ce-141 8.S3E-0D1 ( 227 +- 9% ) E-1 320 E~-1
Mo-5% 1 .98E~01 ( 28 +~- %0 ) E 1 170 E 1
. Se-7¢ S .SBE~( C 33 +- 74 ) £-1 2%0 €~}
Cr-% 5. 3UE-U1 ( 31 +- %S )Y EQ 180 E ¢
I -1 S .26E-01 (8 +- 10 ) E 0 34 E 0
Be-7 . .8/6~01 (6 +- 31 ) EO 170 E 0
Ru-103 8.77E-01 (8 «- 63 ) E~-1 210 E-1
x] -143 S.72E~-03 ———— -
Ba-14(0 6.68BE-01 ( 4 +- 98 ) E-% 330 E-1
Cs-134 ‘% . 93E-01 (=92 +~ 80 ) E~1 270 E-1
Ru~106 ?.86E-01 (5 +=- 55 )YE OO 180 E O
L Cs-137 1.00E 00 ¢ 233 =~ 77 ) E-1 260 E-1
Ag=-110m %.80E-01 ( 23 +- 89 ) E-1 300 E~1
Zr-95 % . 24E-01 (-6 +- 13 )X E O A2 E O
Co-%8 9.30E-01 € 20 +- 67 ) E-1 220 E-1
Hn-354 @ .84E-01 (=51 +- 723 ) E~1 240 E-1
%+ AcTh228 1.00E 00 ( 482 +~ 3727 ) E O 100 E O
Tel-132 S.04E-01 (=30 +=- 21 ) E 1 71 E 1
Fe-%9 8.92€-01 (15 +- 15 ) E 0 29 E 0
In-4% $.79E-01 (~14 «~- 19 Y E O 64 E O
Co-60 ®.97E-01 (=130 +- 96 ) E-1 360 E~1
&+ K -ap 1.00E 00 ( 1208 +- 25 ) € 1 26 E 1
Sb-124 9.18E-01 (~44 +- 156 ) E O S2E0
Notes .
Y Activity grester than Iestandard deviatien
*  Peak 15 founu Appreved by
® ®Cay correction less than .01
Gotdls Hututr.
’ " E. L. Laurenzo
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DOCUNENT MO, 81A1077

MAILED matwe. Su ot 33

) TABLE 3-2
RA:! YANKEL ATOMIC ELECTIRIC COMPANY
ENVINKONRENTAL LARKURATORY
Y
. 'AEC , Ini*tial Analysis Keporn
Enviconmentel Ledo o TT 7T
Customer : Nuclear Energy Services, Inc. Report Date: 03/12/84
Attention: MKk JOHN R. MmAY Analysis Date: 3 /1 /g4
Date rRecerved: 2 /27/84
Keference Date: 2 /23/84
Seo11l
bSemple Amount (.19 Kg. Leb Sample No.: Gu317Z
Semple Submission Code: NTS 08 0844
Eleapsed Time 7 4L dayse Other Analysis RKequested: Ak
Comment NES-S-8B
Drlay ACTIVITY
NUC.IDE LOUNC., ¢~ 1 SIGHA HMDC
CORRECT [ON { Pico Curie / Kilogranm b}
Np-2Jdy 1.11E-01 ( 77 +- 38 ) E 1 150 € 1}
Cu=-57 9. 81E-01 (=22 +~- 46 ) E-1 150 E-1
Le-144 9. .82E-01 23 +- 3% ) E 0 120 E 0O
Ce-14) 8.53¢€~0! ( 2 +=- 9% ) E~1 320 €E-1
Ho-96 1.S6-01 (=76 +~- 3 ) E 1 180 E 1
. Se~7% ?.98E~01 (=26 *~ 77 ) E-1 260 E-1
Cr-%1 8.J30€E~01 C la +- 85 ) E 0 180 E 0
1 =131 S .26E-01 (=13 +- 10 )Y E O 3T E 0
He-7 Y. 08E-01 ¢ 20 «- 52 ) E 0 170 E O
Ru=-103 8.77E~-01 ( 96 +- b ) E~1 220 €-1
xl -133 2.74E-U23 ——— ————
Fa~-140 6.68E-01 (=19 «=- 11 ) E O IB E O
Cs-144 9 .93E-01 (-1 +- 81 ) E~1{ 270 E~1
Ru=106 9.86E-01 (16 = 6% ) E O 210 E O
*e Ce-147 1.00E 00 ( 608 +~ 84 ) E-~-1 210 E-1
AG=-110M 9.80€~01 (-9 +- 88 ) E~} 290 E-1
r-9y 9 .24E~D1 (10 +- 13 )Y E O A3 E O
Co-%¢ ?.30E-D1 (=79 +~ 72 ) E-1{ 240 E~-1
Mn-Sa ?.84C-01 (~126 +- 73 ) E-1 250 E-1
'+  AcTh228 1.00E 00 ( 510 «- 36 ) E O 98 £ 0
Tel~122 2.04E-01 (=19 - 20 ) E 1 &7 E 1
Fe-%9 8.92€-01 (-8 +- 15 ) E 0 $2 E O
dn-sS ¥.29E-01 (-5 +-20 ) E 0O 67 E O
Co=-60 9. 97E-01 ( 10 +- 97 ) E~-} 30 E-1
s K -40 1.00€ 00 ( 1112 +- 26 ) E 1 40 E 1
Sb-124 9 1BE-01 (=% +=- 13 ) E 0 AS E 0
Noteg
. ACtivity greater then 3sstandard deviation
* Peak 15 founy Appreved by

x Decay correction less than .01

-Z@Q&fﬁzwm: -

€. L. Lavrenzo
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DOCUMENT NO.  81A1077

MAILED et vo. 31 o

TABLE 3-3
4 TANFLEt ATCMi( ELECTRILC COMFANY
ENVIIZON® NnTAL LAEORATORY
!AEC imitisl Anelysirs Report
Favicormental Lab --------m--oeeooeeooe
Customer Nuclear Energv Lervices, inc. Report Date: 03-1./64
Attention. MK . JUHN R, MAY Analysis Dave: I /1 /84
Date Neceived: 2 /27784
Reterence Date: 2 /23,84
So1l
sampi€ Amount: 0 1S  Kg. Lab Sample No.: GAs4173
Sample Submission Code: NTS 0% 0884
Llagsec "ime . V.45 days Other Analysis Regquested: Ak
Comment: NES-£ -9
DEZ Ay ACTIVITY
NUCLIDE CUNC, +~ 1 SIGMA MDC
CONRECTIUN [ Pico Curie / Kilogranm )
Np~3Jdy 1.11E-01 ( 48 +- %6 ) E 1 190 € 1
Co-57 9.81E-01 € 27 +~ 63 ) E-1 210 E-1
Ce-~144 9.82E-U1 t~-b4 +— 48 ) E © 160 E ©
Ce-14 6.93E-01 ( 10 == 12 )Y E O A2 E O
Mo-~% 1.56€-03 (=7 += 72 ) € 1 240 € 1
. Se-7% .9BE~-D1 € 115 +=- 97 ) £-1 320 £-1
Cr=v: 2.30E~01 (=74 +- 69 ) E O 230 E U
I -1 S.26E~-01 ( 1 +- 14 ) E O AT E O
ke-~-7 ¥ . 0/E~01 ( 21 - &9 ) E O 230 E U
Ru=-102 6.77E-0" ( 1 +=- 8% ) £€-1 80 E-~1
x]l =122 2.72e-03 ———— ———
Ba~14¢ 6.68E~01 (-13 «- 13 )Y E O A3 E O
Cs-134 ¥.93E-01 (~63 +- 98 ) E-1 330 E~-1
Ru=10¢ 9 . BLE-01 (=76 «- 87 Y E O Y0 E ©
e Cs-137 1.00€ 00 ¢ S01 +=- 172 ) E O 44 £ O
Ag-110M 9.80E-01 ( 3 +«-12)E 0 40 E O
dr =95 9. 24E-01 (-11 +=- 146 ) E O SIE O
Co-%p 9.30€E~01 (-49 +~ 90 ) E-1 300 E~1
Mn-Ta 9.84E~-01 ¢ 60 +=- 723 ) E-1 190 E-1
®+  ACTh228 1.00E 00 ( S41 +—- 48 ) E 0 140 € 0O
Tel-13z 2.04E-01 ( 20 - 26 ) E 1 868 ¢ 1
Fe-%% 8.92E~01 ( 24 «=- 20 ) E O 66 € 0
in-¢% ¥y.79E-01 (18 +=-25 ) E © 84 £ 0
Co-60 9.97E-01 (12 - 13 ) E O 1 EQ0
e 1.008 00 ( 1414 +- 33 3 £ 1 2 E
Sh~1224 §.18E-01 ( 1S9 = 17 )Y E O s6 E 0O
Noteg
»

ACtivity greater then 3astandarg deviatien
* Peak 15 founy Approved by

] Decay correc10n less than .01 )
A :
Tl Hun it

€E. L. Lavrenzo
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DOCUMENT WO.  81A1077

"il.EE[) PAGE Mo, 33 of 59
VA
TABLE 3-4

YANnEr ATOMIG ELECTIRIC COMPANY
ENVINUNMENTAL LAKRORATOPR Y

'AEC initial Analysis Report
Emm‘ antal lab e
Customer -~ Nuc.o o tnergy Se* vices, Inc. Report Date: 03/12/84
aArtention. MF  JiUHN R. MAY Analysis Date: 2 /29/84
Date Received: 2 /2//84
keference Date: 2 /23/84
S0l
Semple &mount N0y Ky Ladb Sample No.: Las174
Sémple Sudmission Code: NTS 10 0884
Elapsec Time ¢ S0 ogaye Hther Analysis Regquested: AE
Comment: NES~-5-10
DE_=r ACTIVITY
NUZLIDE CUNC. +~ 1 SIGMA MLC
CORNELTY [UN { Pico Lvrie 7/ Kilugram )}
Np -l 1.6:E-01 « S8 +- 4y ) E 1 160 E 1
Cou=-E7 ?.6.c-01 (-104 +~ 80 ) E-1 270 E-1
{e-144 Y . bat- 01 (=11 +- 60 Y E O 200 E 0
Le-14 S .70E-~0 (=10 +- 16 ) E O SAIE O
Mo—-%¢ 1.976~01 (~127 +- 723 ) E 1 240 E 1
. se-7% 9.63C-04 (=11 +- 13 )Y E O 44 E O
Cr-%: £.a9E~(1 ( 81 +=- 92 > E O J10 E 0O
1 ~-12; . 706-01 (12 «+- 18 ) E O &0 E O
ke-7 . 19E-01 (3 +- 11 ) E 1 37 E 1
ku=-1034 8.92E-01 (=15 +- 14 ) £ O AL E O
1] -133 S.71E-03 ———— -
Ee-140 ?.03E-01 (=38 +- 21 ) E O 71 E 0
Cs~144 Y . PRE-~0) (=15 +- 14 ) E O 47 £ O
Ru=-100 9.868E-01 ( 17 - 11 ) E 1 37 E 1
%+ (§-137 1.00E 0¢ ( 918 +=- 27 Y E O SIEO
Ag~110M ?.82E-~01 (3 +-16)ETGC SCE O
ir-9% ?.34E-01 (~14 +~ 22 ) E O 75 E O
Co-% 9.IBE~D1 ( 14 «+- 11 Y E O 37 E ©
Mn-u4 ?.B6E-D1 (=11 +- 13 Y E O AY E O
®+ ACThZ2SB 1.00E 00 ( 394 +- 60 ) E 0 180 E O
lelf-13; 2.49E-01 (=20 «- 32 ) E 1 110 E 1
Fe-5¢9 ? . (SE-01 (=21 +- 30 ) E 0 986 E 0
in-¢3 ¥ .82E-01 ( 14 +=- 36 ) E U 120 E 0
Co-6¢ G .98E-(1 (=11 +=- 16 ) £ 0 6% E O
*+ K -ayp 1.00E OC ( 1511 +- 41 ) E 1} 68 € 1
Sb-124 9 .28L-01 (=% +- 2B )E D 95 E O
Noteg
[ ]

Attivity greater than Jestandarg deviation
e Peatv 15 foung Approved by

X Pecav correction less than .01

L

E. L. Lavrenzo
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DOCUMENT BO, 8lA1077
M 59
) A"-ED PAGE MO, of
1] TABLE 3-5

YANKEY ATOMIC ELELTIRIC COMFANT
ENY LI ONME NTAL LAKORATOP Y

fAEC lnitial Arialvsis Nepor
Eavironmental Lab
Cestomer . Nuclear Energv Services, Inc. keport Date: 03/1./84
attention: MR JOHN R, MAY Analysis Date: 2 /29/g4
Date Received: 2 /27/84
Reference Date: 2 /23/84
Soil
Semple Amount. U .0E kg Lab Saemple No.: Gas17s
Sample Submission Code: NTS 11 0B&a
Elapsec Time © & S1 gaye Uther Analvsis Requested: Ak
Comment: NES-§-11
Station No.: 11 NENSSSUl1E
DECZaAr ACTIVITY
NUCLIDE CUNC. +- 1 SIGhHA MDC
CORRECTION [ Pico Curie 7/ Kilogram ]
Np-Cab 1.47e-01 ( 46 ~~ 47 )Y E 1 160 E 1
Co-% P E3IC-01 ( 144 +- B0O ) E-~1 270 E-1
Ce-144 Y. BAE-01 (~2% +- 63 ) E O 210 E ¢
Ce~-14] 6.70E-01 (=11 «- 17 > E ¢ S6E 0
Me~v9 1.926~03 (=183 «=- 77 ) E 1 260 E 1
- Se-7% 9. 63E-03 (=33 +- 16 ) E 0 S2E O
Cr-%1 E V0E-01 (-4 +- 11 Y E 1 37 E 1
I =13 $S.70E~01 (12 +- 21 ) E O 70E 0
ke-7 ?.1YE~01 (2 +~ 12 ) E 1 40 E 1
Ru=-103 &§.92E-01 (7 +- 1% )Y E O 46 E 0
xl ~143 $.7UFE~-012 ——— -
Ra~-140 7.03E~01 (2 +-23 ) E 0 76 £E 0
Cs-1234 9 .94c-01 (3 +=-17 ) E 0 SSEO
Ru-106 ?.88E~01 C1 +- 13 ) E 1 44 E
#+ (Cg=-137 1.00€ 00 ( 2UB4a +- 44 ) £ 0 80 E O
Ag-110M ?.82E-01 (22 +- 20 > E 0 6% E 0
Ar-9% 9.34E~01 (B +- 26 Y E 0 87 E 0
Co-5 9?.3IBE~01 (=21 +=- 15 ) E 0 S0 E O
nn-54 9.86E~01 (-9 +- 15 > E 0 S0 E O
*+ AcCTh228 1.00E 00 ( 716 +=- 78 ) E 0 240 E O
Tel-142 S.A%E-(] (S - 32)FE 1 110 € 1
Fe-S9 9.05E~01 (~16 +- 31 ) E O 100 E O
in~65 ¢.B2E~01 (-53 +- 40 ) E O 130 E O
Co-60 9.98E-01 (=20 +- 20 ) E 0 83 EGO
£+ K -4 1.00E 00 ( 1379 +~— 4 ) E 1 82 E 1
Sb-~124 9.3BE-01 (8B +-35)E0 120 £ 0
Notes -
. ACtivity greater than 3xstandard deviation
* Peak 15 found . Appreved by
X Decay correcrion less thaen .01

Z,'dm Suiinal.

€. L. Lavrenzo
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DOCUMENT NO. 81A1077

,w ".ED PAGE Wo. 35 ¢ 59

TABLE 3-6

: TANFET ATOMIv ELECTRIC COMFANTY
ENVIMIUNMENTAL LAKORATOR Y

’AEC Imivial analysis Reporn

Environmentsl lad -

Cestemer : Nuclesr Energy Services, Inc. Report Date: 03/712/84
Attention. MF . JUMN f. mAY Analysis Date: 3 /1 /84
Date Receiveo: 2 /2/)/84

Reference Date: 2 /23/84

Sample Amount [ 06 kg Leb Saemple No. G44176
. Cample Submission Code NTS 12 0884
Llapsec Time Vo4 daye Other Analvsis Reguested: Ak
Comment NES~6~12
Station No.: 1.2 NENSSSU12B
. DEC A ACTLIULITY
NUCLIDE CUNC. «- 1 SIGMa MDC
. CORRECTIUN ( Pico Curie / Xilogram ]

<ue

230

— s

o—aOQOmOQw—'

180
49

E
E
E
£
300 E
A¢ E
2%0 &
56 E
re-7
Ru=-103
xI =143

u

m

i

o
mmmmo—‘mon—‘
- o 3

[1d] .

m

1

-~

1

»

+

1

—t

o
TN N o e o
O " OoOCD o

e
Ba~-14¢ 6
Cs~134 9
Ru~t0s 9
r+ Cs=-117 1
Ag~-110M 9
ir- 9' 9
Co- $.30E-01 (=10 ¢~ 11
Hn~' 9
%+  AcTh228 1
Tel-132 e
Fe-59 8
sn b-‘ 9
Co~-80 U4
LY K -40 1
Sb-124 9
Notes
. ACtivity greater than 3ssrandard deviation
¢ Peax 18 founc Approvwd by
Decay correcrion less than .01

89
114
59
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-
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BOCUNENT N0 B1lA1077
PAGE ®O. 36 4¢ 89

MAILED . T

, YANKEL ATOMIC ELECIRIC COMPANY

¢ ENUVIRUNMENTAL LARORATORY
!AEC init3al Analysis Report
Eaviconmental Leb
Lestomer @ Nucles! Energy te-vices, Inc. Report Date: 03/12/84
Attgntion: Mk JUHN R. MAY Analysis Date: 2 /29/84
Oate Recerved: 2 /27/B4
Reference Date: 2 /23/84
So1l
Semple Amoun- U Ur kg Lad Semple wNo.: Ca3177
Simple Submission Code: NI1S 123 84
tleapsec :ime .37 Cays Other Analysis Kequwsted: Ak
Comment ; NES-§-13
Station No.: 13 NENSSSO013k
DEC Ay ACTIVITY
NUCL IDE CONC., +~ 1 SIGMA MDC
CORKELTION { Pico Curie 7/ Kilogram ]
np - 23¢ 1.470-01 C 116 = 45 ) ¢ 1 150 E 1
Co-27 ?.82E-01 ( 91 «- 79 ) £~ 260 E-1
Ce-144 9. b64K~01 (~104 ¢+~ 60 ) E O 200 € 0
Le-14, B.70E-01 € 3 +-16 ) E 0 SIEO
Mo-9Y 1.9/6-01 (=bb +- 68 ) £ 1 230 E 1
. Se-7% 9.62E-01 (=7 +-13 ) E O A5 E0
Cr-% 8.0LE-0U1 (=61 +~ 92 ) E 0 320 E 0
I -1 S.71E-01 (-3Z +~ 18 ) E O 60 £ 0
be-7 §.1vE-01 (-12 +- 97 ) E ¢ 320 £E 0O
Ru=-101 8 YCE-01 (=1 +- 12 ) E O I E O
xI =143 S.766-03 m——— ~--—
Ba-14y 7.03E-01 (~42 +~ 202 ) € ¢ 73 E0
Cs~134 ‘9 .94E~-01 ( 33 +-106 ) E O S E O
Ru-106 9.868E-01 (73 «+- 97 Yy E ¢ 320 E O
f+ (Cs-137 1.00E 00 C 1135 «- 30 ) E ¢ 48 E O
Ag-110M 9.82E-01 (~30 +- 18 Y E 0 60 E O
2r-9y 9. 33E-01 C 16 +- 22 ) E 0 72 £ 0
Co-S8 ?.3I8E-01 C 0+~ 12)E 0 40 E O
Mn-24 Y.86E~01 (=2 += 13 )Y E O 43 E O
*+  AcTh22B 1.00E 00 ( S37 «=- 62 ) E O 190 € 0
flef~142 2.90E~01 (29 +- 28 ) E 1} 94 E 1
Fe-59 9. 05E-01 (=39 +- 29 Y E 0 6 E O
in-g% 9 .BeE-01 (2 +~ 34 ) E 110 £E 0
Co~-60 9.98E~0" (26 +- 1B ) E O 668 E O
e X -4 1. VUE o ¢ 1473 +- 44 ) E 1§ 68 E 1
Sb-124 S 28E-01 € 3 +=-272 0 E 0 88 E O
Notes .
d ACtivity greater than Jrstandard deviation
+ Peak 15 fuuny Approved by
x Decay correction less than .01

_Gathia. Fuier 2

E. L. Lavrenzo
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AILED e
av‘ TABLE 3-8
_ YANKEE ATOMIC ELECTRIC COMPANY
4 ENVIRONMENTAL LAKORATORY
VAEC Initial Analysis Report
Eaviconmental Lab .
Cysteomer : Nuclesr Energy Services, Inc. Report Dave: 03/10/84
Attention: MR . JUHN R. MAY ‘ Date Received: 2 /27/84
So1l
LAE. No. Davg ACTIVITY
SAMFLE CODE of VOLUMKE NUCLIDE CONC. <+~ | SIGHKA MDC
REFERENCE ANALYSIS  Gram { Piceo Curil / Cram ]
e BaJ1 7y e /22 3 /720 0.13¢0 Bets ( 105 +~ 14 YE-1 18E~-1
NTS 07 0884 Alpha ( S0 ¢- 23 )E-~1 47E~1
Comment NES~G-7
e« BAJ72 e /23 I /720 0.140 Feta ( 159 ¢~ 1% )E-] 16E~1
# NTS 08 08Ba4 Alpha ( 109 +«-~ 27 YE~) 44E~1
Comment NES-5-8
o EAa4173 e /23 3 r2¢0 0.123 Eetrs ( 185 ¢=- 17 )YE-I 18E~1
& NTS 09 0BB4 Alpha ( 142 +- 32 )g-1 QPE~1
Comment:NES~G~9
¢ Ba3174 e /23 3 720 0.114 Beta ( 280 «- 19 )YE-1 20E~1
® NTS 10 0B84 Alpha ( 124 +- 32 YE-1 RIS
- Comment:NES-8-~10
® B4alyve 2 /23 3 /720 0.114 Beta ( 322 +- 20 YE~-1 20E~1
* NTS 11 0B84 Alpha ( 163 +~ 3% )E~-1 SLE~1
Comment NES-8~11
& kas174 2 /23 3 /20 D.119 Beta ( 278 +- 19 YE-) 19E-1
& NTS 12 (884 Alpha ( 119 «- 31 )E-} SlE-1
Comment NES- S 12
% k43177 2 /23 3 /20 g.112 Beta ( 299 += 19 YE~1 20E~-1
& NTS 13 0884 Alpha ( 104 +- 30 YE-1 SAE~1
Comment:NES-5-13
%« k43178 e /23 3 /720 0.10% Beta ( 309 +- 20 YE~1 Q1E-1
NTS 14 08Ba Alpha ( 85 +- 38 YE-1 S6E~1
Comment | NES~S-14
*  kad179 2 /23 3 720 0.113 Beta ( 329 +~- 21 YE-) 20E-1
& NTS 19 0684 Alpha ( 187 ¢~ 37 YE-1 S3E-1
Comment:NES-§=~1%
& B43180 2 /23 3 720 0.114 Beta ( 267 +- 20 YE-1 20E~1
® NTS 16 0B84 Alpha ( 226 +- 40 )E-) S3E-1
Comnment NES-G-18
& Baligi e 723 3 /20 0.108 Beta ( 242 +- 21 YE~-1 21€E-1
® NTS 17 0BB4 Alpha ( 260 +- 43 YE-1 NSE-1
Comment :NEG-S~17
Notes

* Activity 13 greater than 3I®standard deviatien
: Approved by

-.KM\MWJ



DOCUMENT NO. __!_I_Al__g_zz_____
ED PAGE NO. 38 of 59
MA'L TABLE 3-9
YANKLL ATOMID ELECTRIC COMPANY
-4 LNVIKUNMENTAL LAKDRATOK Y
"AEC In1tT g} GrlainIb Kepor 1
Erwiroomantal Leb
Cestomer . Nut.esr tneryw Services, Inc. Report Date: 03/1:2/84
tention. MK JUHN R MmAv Analysis Date: 3 /2 /@84
At Date xeceived: e rs2//7ea
. Reference Date: 2 /23/84
. Soil
Sample Amount .11 kg Leb Sample No.: Gas176
Seample Submission Code: NTS 14 08134
. £lapseo l.me £.23 deys Uther Anajysxs Kequested: ARk
; Comment: NES-S§-14
. DEC ey ACTIVITY
' NUCL Lot CUNC. +~ 1 SICMA MDC
CORRECTLON [ Pico Curie v Kilugram ]
' NE o Zo 8 U/e-§2 ( By +~ 44 ) E 1 150 € 1
; Cu-57 ¢ .76L-01 (=2 +- 43 ) €-1 140 E~1
Ce-144 PANVA TS i (~%1 +- 34 ) E 0 110 £ ¢
Ce-14: &§.34€E-0 C 129 +- 92 ) E-1 310 E-1
o=t 1 19E-uy ¢ B +- 89 ) £ 1 230 E 1
Se =75 G .S2E-01 (=196 +- 80 ) E-1 270 E-1
ToLr-n 8.08L-01 €7 +-%9 ) gy 200 E 0
1 =121 4.79E-01 ( 24 +- 13 ) E 0 43 E 0
te~-" e .93E-01 C 720 +~ 61 ) E O© 200 E ¢
Ru=102 B.61E-01 ( 14 +- 73 ) g~ 240 E-1
x] ~133 1.16£-03 -———— ————
Ba-140 6.30E-01 (=16 +~ 12 ) E 0 I9E 0
Cs~-124 Y. 9lE-U1 (~82 +- 83 ) g-1 270 E-1
ku=106 ?.684E~01 (~14 +~- 6B ) E 0 2I0 E 0
*e Ce-14/ 9.99E~01 C 1645 +- 23 ) £ ¢ 31 E 0
Ag-110m 9.77E-01 (-1 - 946 ) E~1 320 E-1
dr=vy ?.1388~01 C 11 +=- 13 ) E 0 44
. Co-3B 9.20E~01 € 70 ¢~ 68 ) E-1 230 E-1
Mn-%4 9.81E-01 (~92 +~- 72 ) E-1 240 E-3
®+  ACTA228B 1.00E 00 ¢ 563 +- 38 ) E 0 110 E ¢
lel- 1.828~-01 (=29 +- 26 ) E 1 86 E 1
Fe-5¢ 8.77E-01 (=3 +=- 16) E O S E O
dn=-§3 9. 76E-0 (=21 +~ 19 )Y E 0 64 £ 0
Co~40 9. 97E~01 (~12 «- 10 ) E 0 41 E O
L SR Gy 1.00E UG C 1364 -~ 27 5 E 1 41 £ 11
Sp-~124 9.06E-01 ( 3+~ 14) E 0 A8 E 0
Noteg
. ACtivity greater than Irsvancard deviation
+ Peak 15 foung Approved by
x Decay correction less than 01
_Catli S
‘ E. L. Lavrenzo
!




MAILED

'AEC
Environmantel Lab

YANK{ |

TABLE 3-10
ELECTRIC CcOmPanNy

ATOMm (.

DOCUMENT mO.
PAGE MO,

81A1077
39 of 59

LNV UNMENTAL LARORATOR Y

iriv1al Analyers Report

T e e o e o e - . - - -

Lvstomer Nuclear Enercoy SErvices, Jac. Report Date: 03/12/84
Attention: JOHN R, mAY Analysis Date: 2 /29/84
Date neceivea: 2 /2//84
Reference Date: 2 /23/84
Zoul
Cample Amount [ (& kg Leb Sample nNo.: Gas179
Sample Submission Code: NTS 1% 0BE4
Ciapsec Time L Tl gays Uther Analysis Requested: Ak
Comment: NES-§~1%
Drlar ALTIVITY
NUCL. DL CUNC. «~ 1 SICMA MDC
CORRECT JON i Pico Curaie 7 Kilougranm }
Np-CJ4y 1,460~y ( 45 +~ %9 ) £ 1 200 €1
Co~-%7 G . B3r~0: (=56 +- 92 3 £~ 310 E-1
Ce-144 . Har-g1 (=9 +- 71 Y E O 240 E O
Ce-141 8 7206 -C| (=S +=- 19 ) £ 0 b4 E O
no-vy 1.9E-41 ¢ Bl «~-B7 » £ 1 290 E 1
. Se-7¢ 9 63E~C1 €25 +«- 16 Y E 0 4 E O
Cr-31 B.SuE-01 (3 «=-112 5 ¢ 1 48 E 1
I 13 S.70€E-~0) ( &4 «- 21 ) E 0 71 £ 0
*e+  he- 9. IYE-{] C 57 +- 11 ) £ 1 25 £
Ru-1012 8.92£-01 (-11 +=- 14 ) E 0 46 £ 0
¥l -132 L. 74E-02 ~—-- -
Ba~14¢0 7. 03E-01 (=30 +- 19 ) £ 0 62 E O
Cs-1234 .9 F4E-01 (=22 +=- 16 ) E O Su E O
Ru-106 T 9.88E-0) € 10 +- 13 ) E 1 44 E 1
*s (Cs-137 1.00€E 00 C 2707 +«- 4 H» E 0 68 E O
Ag=-110Mm 9 .82E-01 { 9 +-18)E ¢ SBEO
Ir -9% 9. JSE-01 € 20 +- 25 » E 0 B E O
Co-%8 9.38L-01 € 18 «- 13 ) E 0 43 E 0
Mn-%4q ?.86E-01 (-8 +- 14 > £ 44 € ¢
" AcTh22g 1.00E 0O C 680 +- 69 ) E 0 200 £ o
Tel-y13p <. AvE-U1 (~-14 +- 32 ) € 1 110 € 1
Fe-%9 9.05E-01 (-2¢ +- 31 Y E O 100 E 0
n=g: 9. H2E-01 (-42 +- 37 > E 0 120 € 0
Co-60 9.98E~01 (~20 +- 20 ) E @ B0 £ 0
"+ K -~ap 1.06E 0D ( 1084 +- 47 ) E 1 80 £ 1
Sb~124 ?.2BE~-01 (56 ¢~ 29 ) E 0 $S E 0
NOYQS;
» ACTiviry gredter than Jsstrandard deviation
* Peak 15 foung Approved by

x Decay correction less than .01

Gl Fansp-

€. L. Lavrenio




DOCUMENT %O. 81A1077
MA'LED PAGE Mo, 40 of 59
. TABLE 3-11
g YANKREL ATOM)( ELECTRIC COMPANY
ENVIIKONMENMTAL LAKDRATORY
. 'AEC initral Anailysis Report
Esviconmantsl Lad
. Cestoner Nuclear knerg. tervices, Inc. Report Datre: 03/12/84
Artention: Rk, JOHN R. Ma- Analysis Date: 3 /2 /84
Date Recerved: 2 /27/84
. Reference Date: 2 /21/84
. So1l
pemple Amount: 0. 11 Kg LLab Sample No.: 644180
Sample Submission Code: NTS 16 08HA4
. Clapsec Nime . B 28 dgays Other Analysis Requested: Ab
Comment NES-5-16
. pECArY ACHIVITY
NUCLIDE LUNC. +- 1 SIGMA MDC
CORRECTION { Pico Lurie / Kilogran ]
. tNp~-23v B.A0E-0C ( 114 «- 67 ) E 1 220 E 1
Co~%7 9 .79€E-01 ( B3 +- 61 ) E-1 200 E-1
. Ce-144 9. BOE-u1 (~26 +~ 47 )Y E O 160 E 0
Ce-14a; 8. IsE-01 (-4 ¢+~ 13 ) E O AJ EO
’ mo-9y 1.24E-01 (=187 +~ 89 ) E 1 300 £ 1
f - Se-7% 9. 93E~01 (=114 2+~ 99 ) E-1 330 £~1
. Cr-%1 B.11E~-01 (-S1 «=- 73 ) E O ca0 E O
1 -1 4. B6E=~01 (=24 +- 1T ) E O S1E O
be-7 8.97e~01 ( 196 +- 85 ) E U 280 E 0
. Ru=-103 8.63E~01 ( 3 +-10 ) E O 34 E 0
]l ~143 1.31e-03 ——— -
Ba-140 6.35L~01 (-49 +- 17 ) E O S8 E O
Cs-134 9.92E-01 (=10 *+~ 11 ) E 0 36 E U
. Ru-10¢6 %.84E-01 ( 82 +«~- 85 ) E O 2860 E 0
*s (Ce-137 v.?9ve-01 ( 6%1 +- 18 )Y E O Ja E O
Ag~-110M 9.77€-01 (=11 «=- 12 ) €O I9 E O
2r =95 v.195E-01 € 1% +- 16 ) E U S4 E O
Co-~%8 9.21E~01 (=222 +- 94 ) E-1 310 E-1
Mn-%4 ¢.82t~01 (~65 - 63 ) k-1 1%0 E-1
®e  ACTh2g 1.00€ 00 ( 781 «- 48 ) E ¢ 130 E 0
Tel-142 1.68E-01 ( 44 +~- 37 ) E 1 120 € 1
Fe-%9 8.79E-01 ( B+-22)E0 75 E 0
i In=63 9.//€-01 (-4B +=- 28 ) E 0 92 € 0
Co-60 9.97€-01 (=11 += 13 ) E O S0 E O
ot K ~4y 1.00E 0O ( 1594 +- 33 ) E 1 SIE 1
: Sb~124a 9.08E~-01 (4 «= 22 ) E O 73 E 0
Notes .
b ACtivity greater than 3xstandard deviation . :
*  Peak 15 fpunu ' Approved by
x Decay correction less than .01
__/ v
Bl Aualini
E. L. Lavrenzo



' DOCUMENT NO.  @1A1077
. ~ PAGE NO. 41 of 89
2 ALED =
. MA TABLE 3-12
. YANKEL ATOmMI ELECIRIC COMFPANY
ENVIKUMNmE AL LAKORATDRY
. '.'AEC Inityal Analysic Report
Fwronmantel Leb oo
. Lustomer : Nuclear Energv Services, Inc. Report Date: 03/12/84
Attention: MK. JOHN R. MAY Analysis Date: 2 /29/84
Date Kecerved: 2 /2//84
. Reference Date: 2 /23/84
. . S0l
Semple Amount 0 11 Kg Lab Sample No.: Gas181
Sample Submission Code: N1S 17 0B8S4
Elepsea Time - & LI days Other Analysis Requested: Ab
Comment: NLE-S~17
' belar . ACTIVITY
NUCLIDE CONC. +- 1 SICMA MDC
CORWELCT ION { Pico Curie 7 Kilogranm )}
. Np-24% 1.468~01 C b8 +- 43 ) E 1 140 E 1
Co~-%? 9.63E-01 ( 10 ¢~ 72 ) E-1 240 E-1
Ce-14¢ 9. 84E~01 (~74 +- %4 ) E 0 180 € O
Ce-14a; 8.70E~01 (-9 +«- 14 ) E O 48 E 0
Mo-9F 1.96E-01 (3 +- 862 ) E 1 210 € 1
. Se-7% 9.63E-01 ( 15 +~ 11 ) E O 38 E O
Cr-u1 8. 4ve-01 € 125 +- 82 ) EO 270 € 0
1 13 S.70E~0: (-18 +- 1% Y E O S0OE O
’ *e  be-7 9. 18E-01 ( 249 +- 67 ) E 0 160 E 0
Ru=102 8.91E-01 (=12 +- 10 ) E O J3E O
] -143 S.67E~03 3 .- -
Ba-140 7. 02€~01 (=5 +- 16 ) E O SCE O
Cs-144 ¥ . 94E~-01 (3 +-14 ) E D 46 £ 0
. Ru=-106 9. 88E-01 (-3%5 «- 84 ) E ¢ 280 € ©
o+ (s~13) 1.00E 00 ( 410 +- 19 ) E 0 41 E O
| Ag-11Qm 9.82E-01 ( 29 +- 14 ) E O A6 E ©
Ir-9y ?.d4E~01 ( 39 +«-20 ) E O 6B £ 0
Co-%8 9.38t~-01 (=11 «- 11 )Y E O IS E O
Hn-S4 9.86E-01 ( 38 +- 13 )YE U 41 E O
®+  ACTh228 1.00E 00 ( 771 +- %572 Y E O 160 E O
. lel-13p2 2. 48E~01 (=40 +- 2% ) E 1 84 E 1
Fe-%9 9.05E-01 (S +-23 ) E O 726 €E 0
: In-p3 Y. 82-01 (=2 +=-27 YE O 90 E 0
- Co-60 9.98E-01 (440 +- 14 ) E 0 SSE O
: R K -ag 1.00¢€ 00 ( 1988 +- 41 ) E 1 41 € 1
Sb-124 9. 28E-01 (=36 +- 22 ) E O 72 € 0
Notes
- . ACtivity grester than 3rstandard deviation
+ Peak 15 founy Approved by
* Decay correcrion less than .01 _
' ~ -y 2ond
- _sadlln A lan it
. - €. L. Lavrenzo
Ny




DOCUMENT BO. 81A1077

MAILED ———
i TABLE 3-13
! YANKEL ATOMIC ELECTRIC COMPANY
ENVIMONME N TAL LAKORATORY

,AEC in1tial Mnalysis Report
Environmental Lab TTTTTm o mmmm e
Custemer . Nuclear Energv Services, Inc. Repurt Date: 03/14/84
Atrention: MR JUHN R. mMAY Analvsis Date: 3 /6 /84

LDete kecerved: 2 /27784
Reference Davte: 2 /23/Ba

Mixe¢ Veaetation

ke e e e e e e e e S e e W e B e A .

Sample Amcunt . 1 0B Ky, Lad Sample No.: GCas187
Sample Submission Code: NTG 07 0BB4
Elapsec JTimc 15 &t zavse Other Analvsis Reguested: AB
Comment: NES~-V-7/VEGETATION
Licer ACTIVITY
NUCLIDE CUNC. +- 1 SIGMA MDC
CONKECT JUN { Pico Curie /7 Kilogram ]
Np-2136 2. 54L-0p ( S +=- 23 ) E 1 77 €1
Ce-% 9 69E-01 (=100 «~- 721 ) E~-2 240 E-Q2
Ce-144 v . UE-(1 (=13 +- %6 ) E-1 190 E£-1
Ce-141 7.670~01 ( 43 +- 17 ) E-1 oS E-1
Re-Sc 4. 4BE-Q2 (~43 +- 30 ) £ 1 100 E 1
Se-7% 9.31€-0: C 11 +- 14 ) E-1 47 E-1
T Cr-s5y 7. 32E-01 (=30 +=- 12 ) E O IBEOD
1 .13 3.426-01 (B +- 29 ) E-1 8 €-1
#ge  fe-7 €. SUE-U1 C 1087 +- 28 ) E O S8 E 0
Ru-1023 B.03E-0} ( 6 «- 13 ) E-1 A2 E-1
1] -133 Y. 18E-0S ———— ————
Ba-140 S.09E-01 (=33 +- 26 ) E~1 86 E-1
Cs-124 R.BYE-01 (~12 +- 14 ) E~1 47 E-1
Ru-106 9 .77E~01 {12 »- 12 ) E O J?9 E 0
®e (=137 ?.99E-01 ( 964 +~ 31 ) E-1 63 E-1
AQ~110M @ .66E-01 C 10 «- 17 ) E-1 7 £-1
lr -9t B.76E-~01 (3 +=- 23 ) E-1 7?7 €-1
Co-%8 8.85%E-01 (=13 +- 13 ) E~1 44 E-1
Mn-%4 9.73E-u1 (=13 +- 12 ) E-1 43 E-1
®+  AcTh228 1.00€ 0O ( 390 +- 68 ) E-1 Q40 E-1
Tel-1132 7.02E-02 (14 +~- 10 ) E 1 33 £ 1§
Fe-5¢ 8 26E-01 (=18 +- 29 ) £~ 9% E~-1
In=~6% ?.65E~-01 (9 «- 32 ) E~1 110 E-1
Co-60 9.96E-01 (13 +- 19 ) E-1 76 E-1
®* K -4p 1.00E 00 ( 737 += 35 ) E 0 76 € 0
Sb-124 g 66E-01 (=18 +«- 33 ) €£-~1 110 E-1
No tes .
* Activity greater than 3sstandard deviation
*  Peak 15 founc Appreved by

X Decay correction less than .01

N e

E. L. Lavrenao




DOCUMENT NO. 81lA1077

A".ED PAGE mo. 43 o 59
M TABLE 3-14
! YANKEL ATOMIC ELECTRIC COMPANY
ENVIRONMENTAL LAKORATORY
?AEC Initi1al Analysis Report
Environments! L&b  -—memo-eeeeeeoees
Lustomer : Nuclear Energv Services. Inc. Report Date: 03/13/84

Attentaon: Mk . JUHN R. MAY Analysis Date: 3 /6 /64
Date Receirvea: 2 /2//8B4
Reference Date: 2 /23/8B4

fixed Veyetation

Samp le Amount: 0.48 Kg. Lab BSample No.: GAas168
Sample Suvbmission Code: NTG 08 0884
Llepseo Time 12.45 davs Other Analysis Requested: Ak
Comment: NES-V-8/VEGETATION
DECAY ACTIVITY
NUCLIDE CUNC, +- 1 SIGMA MDC
CURRECTION { Pico Curie / Kilogranm ]
c.SaE-0Q2 ( 24 -~ 53 ) E 1 180 E 1
9 .6FE-01 (9 +- 16 ) E-1 S3 E~1
Y. 72VE~-01 (-3 +=- 12 Y E U 41 E O
7.67E-01 ¢ 63 +«- 37 ) E~1 120 €~1
4. .48E-02 (~44 +~- &5 ) E 1 220 € 1
9.31E-01 ( 13 +- 31 ) E~-1 100 E-1
7.J2E-01 (-14 +=- 24 Y E O 79 £E 0
3.42E-01 77 +- 63 ) €-1 210 E~-1
8.SVE-01 ( 2416 +~ %5 ) E U 71 E O
8.03E~01 (r7 +=- 24 ) E~ 82 E-1
$.2UE-0S ——— -
S.10E-01 (-BS +- 48 ) E~1 160 E-1
Cs-134 9.8YE-01 (=38 +- 31 ) -1 100 E~1
Ru-106 ‘9. 77€E-01 (28 +- 19 ) E 0 62 E O
»e Cs-137 9.99E-01 ( 205 +- 27 ) E-1 62 E-1
AQ-110m 9.66E~-01 ( 28 +~ 33 ) E-1 110 E-1
r-9% 8.76E-01 (=7 +- 46 ) E-1 190 E~1
Co-%6 0.85E-01 (8 «~ 23 ) E-~1 78 E~1
An-54 9. .73E-01 ( 29 +~ 24 ) £-1 81 £-1
* AcCTh22y 1.00E 00O (727 +-10)E O 39 E ©
Tel-122 7.03e~02 € 13 +=- 21 ) E 1 69 £ 1
Fe-%9 8.26E~01 (=21 +=- 5% ) E-1 180 €-1
Zn=-&S 9.65E~01 ( 6B += 66 ) E-1 220 E£-1
Co-60 9.96E~01 (-8 +- 3% ) E~1 160 E-1
®e K -4 1.00E 00 ( 322 +- %1 YE O 160 E O
8.66E-01 { 18 +- 66 ) E~1 220 €~-1

ACtivity greater than 3astandard devistion
* Peak 15 foung : . Appreved by

Decav correction less than .01

) . : -t g \/’
| | WES WL

o E. L. Lavrenzo
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DOCUMENT NO. 81lA1077
PAGR .0.__2:.g¢._i§L
MA.LED TABLE 3-15
- YANKEL ATOM1L ELECTRIC COMPANY
- 4 ENVIONMENTAL LABORATORY
, IAEL el el teer
Environmentel Lab .
Customer : Nuciesr Energyv Services, Inc. Report Date: 03/14/84
Atrgntaon. Mk JOHN R, MAY Analysis Date: 3 /6 /B4
Date deceivud: 2 /27/84
Reference Date: 2 /23784
. Hixed Veuetation
H sample Amount o 0 81 Kg Lab Sample No.: Lasie9
Sample Submission Code: NTG 09 0884
. Elapsea Time 10.46 daye Other Analvsis Reques ted: Ak
3 Comment : NES-V-9/VEGETATION
. peCay ACTIVITY
NULLTIDE CONC, +- 1 SIGMA MbU
COKFECTION ( Pico Curie 7/ Kilogranm |
Np =Sy Z SsE-uZ t 43 +~ %50 » € 1 170 € 1
Co=-%S7 ?.69F -0 (~14 +- 14 ) E~1 47 £-1
Ce-144 e.70L-01 (=1 +- 11 Y E O 3 E O
Ce-14: T 878 =01 ( 7 +- 31 ) E-1 100 E~-1
He~-95 4. 47-0r (63 +- 59 ) E 1 20C E 1
Se~7¢ 9 .J1E-01 ( 21 +- 2% ) E-1 82 €-1
- Cr-u1 7. 4JE-01 (1 +=- 1B )E O ¢1 £ 0
I -1 J.42E-01 ( 57 ¢~ 49 ) g~y 160 £-1
®¢ Ee-T B.u0t-01 ( B581 - 87 Y E O 7% E 0
Ru-103 8.03E-01 ( 28 +- 23 ) £-1 78 £-1
x]l -143 S.17E-0% ———— .-
EKa-14(0 . 09E-01 (-16 +- 4% ) E-1 150 E-1
Cs-13s ?.89€~01 C 13 +- 24 ) E-1 81 E~-1
Ru-106 9.77e-01 (~12 += 18 ) E 0 60 E O
*+ Ce~137 9.9vE-01 ( 189 +- 2% ) E-1 67 E-1
: AC~110Mm 9. 66E~01 ( 15 «~ 27 ) E-1 89 €-1
r -9 8.76E~01 (=29 +~ 3% » E-1 120 E-1
Cu-%8 8.85E-01 (=1 +~ 21 ) E-1 69 E-1
fAn-54 9.75E-01 ¢ 16 +- 20 ) E-1 85 E-1
+ AcTh22s 1.00€E 00 ( 211 «~ 90 ) E~-1 330 E-1
Tel~132 7.01E-02 (=13 +- 18 ) E 1 Y E 1
Fe-%9 8.26E~-01 (~-28 +~- 49 ) E-1 160 E-1
Zn-56% 9. 6%E-01 (20 +=- 53 ) £-1 180 E~-1
o Co-80 ?.96E-01 (9 «- 29 ) E~-1 120 E-1
b K -4 1.00E 0O ( 879 +- A2 Y E O 140 E O
. Sb~-124 8.66E-01 1 +- 81 ) E-1 200 €~-1
- Noteyg -
, . ACtivity grester than 3xctandard deviation
+ Peak 15 foun Appresved by
x Decav correction less than .01
w4
Gl Sewnnits
€. L. Lavrente
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DOCUMENT MO, 8lA1077
LED PAGE mo. 45 of 59
MA| TABLE 3-16
"3 YANKEE ATOmL:, ELELTRIC COmPANY
ENUVINONRENTAL LAROKATORY
EAEC initia! Analysic Report
Environments! Lab
Customer Nuclear tnerqy Ser vicew, lnc. Report Date: 03/14/84
Attention: MR JUNN P pAmy Analysis Date: 3 /6 /84
Date Receaved: 2 /2//84
Reference Date: 2 /213/84
Mired Vegevartion @
Sample Amour? R ) Lab Sample No.: $Aa4190
Sample Sudmission Code: NTG 10 0884
€lapcec iime 1o &: Qgave Other Analysis Reguested: Ak
Comment: NES-V-10/VEGETATION
DECAY ALI1IVITY
NUCLILE LONC. +- 1 SICmA HbC
CUR Pl I0N l Pito Lurie / Kilogram : 3
Np - 3% o S4E-UC 132 +~- v3 ) £ 1 410 E 1
Ce=-S7 9. 65E-01 €1 +- 2% ) E£~1 84 £-1
Ce-i<a Y. 70e-01 (=10 +- 19 ) E 0 64 £ 0
Ce-24a 7 bVE-01 ¢ 104 - 55 ) E-1) 180 E-1
Mo -G 4. quE-ug ( 14 +=- 97 ) £ 1 120 E 1
. Ce-7¢ v J31E-01 ( 24 +- 41 ) E-1 140 E~-1
Cr-31 VLdZE-ut (=32 +- 32 )Y E U 110 E O
I -1 J.a2t -0 ( 49 +- 85 ) E-1 280 E-1
*+ Ee-7 &.SvE-01 C 8762 +- 85 ) E O 120 E 0
RKu-1¢2 8.03L~-01 1 +- 34 ) €~ 110 E-1
»i =123 S 1/E-0% - -
ka=-14ay S.09C~01 (~B0 «- 47 ) E-} 160 E~1
Cs-134 9.89E~01 (-44 +- 32 ) E- 110 E-1
Ru-106 9.77E-01 (-13 +- 28 Y E O 2 E O
8+ (Cs~-137 9.99E-01 ( 1197 +-11 Y E O 13 E 0
Ag-110m 9.66E-01 (-5 +- 38 ) E~1 130 E~1
ir-9¢ u.76E-01 (-3 +- 50 ) E-1 170 E~1
Cu-SE 8.85t-01 (-38 +- 28 ) E£-1 93 £-1
Mn-C4 Q. TSE-01 (69 +- 32 ) E~1 110 E-1
B+ AcThE2E 1 00Ot OO ( 320 - 1% ) E O IBE O
Tel-132 7.01E~-02 (-10 +- 23 ) £ 1 7% E 1
Fe-S¢ 8 26E-01 ( 5S¢ += 60 ) E-1 200 E-1
in-¢% vy &uE-01 C 69 +-72 ) E~1 240 E-1
Co-s0 G .96€-01 ( 9 +«- 34 ) E-1 130 £-1
ke K -4 1.00E QG C 5001 - 96 ) E O 140 E O
Sv-124 8.66E-01 ( 96 ¢~ 53 ) E~1 180 £~
Noteg .

«
* Peak

3 Decay correction less than .01

¢ Sandy soil present in sumple,

ACtivity greater than 3I7standard deviation
1% toun.

Approved by

\ aursnizo
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MAILED . T

YANKEE ATOMIC ELECIRIC COMrFANY
ENVIFONMENTAL LABORATOKY

VAEC Inivial Anaiveis Report
Environmentsl Lao
Cvstemer : Nuclear tnergy Services, Iur. Report Date: 03/3u/84
Aatrention: MR, JUHMN R. MAY Date Received: 2 /27,84

Mixed Vegetation

LAE. No. DaTE ACTIVITY
SAMPLE CODE of VOLUME NUCLIDE CONC., +- 1 SICMA MbC
REFERENCE ANALYSLIS Cran { Pico Curie / Cram ]
& Ppalig? 3 /23 3 /20 0.07% Bets ( 231 ¢= 27 YE-y JIE~-1
& NTG 07 834 Alpha ( 143 +- 3I3 1€~ S1E-1
Connont:NES-V—7/VEGETATION
s P4a3i8H 2 /23 3 s20 0.069 Bet, ( 142 +- 24 )YE-1 32E-1
NTC 08 0884 Alpha ( 50 +- 24 HYE-y S1E-1
Connen?:NES-U—B/UECETA?XON
* BAJI8G e /23 3 /20 0.048 Beta ( S1S o~ 41 )E-1 ASE~-1
&« NIC 09 0B84 Alpha ( 136 +=- 3% g~y SBE-1
Connen?:NES-v-9/UECETATION
& BAaJ190 2 /23 1 /720 0.112 Rets ( 375 «- 23 YE~1 20E-1
& NTG 10 0884 Alpha ( 264 +v- A3 YE-1 S3E-1

Connent:NES-V-:O/UEGETATION

Noteg :

' ACtivity 15 greater than 3*standard deviation
Approved by

=IO W
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DOCUMENT 0. 81A1077

‘“AlLED PAGE MO, 47 of 59

TABLE  3-18
YanFEL RTOMY: ELECTRIC COMPANY
ENVIEONMINTAL LAKORATORY

“AEC

Inivial Analysie Reporn

Environmentel Lab -
Lvstomer . Nuclesr tnerav Services, Inc. Report Date: 03/.0,/864
Avientaon: MF  JOHN R. MAY Analysis Date: 3 /%5 ,Ba
Date KReceived: 2 /27,84
Peference Date: 2 /23,84
Groung Water
Semple Amount 3 6B g Lab Sample No.: G4as182
Sample Submisuion Code: NWG 01 0BBA
Clepsec Time 1L 40 cavs Uther Analysis Requested: Ak
Comment . NES-W-1
Lelay ACTIVITY
NUZLITE CONC. -+~ 1 SIGMA MDC
COoWWELTION { Pico Lurie / Kilogranm ]
N =226 & bUE-(C (=13 + 13 ) £ 1 42 E 1
Co~-5" Q.74E-01 L6 += 6% ) E-2 220 €-2
Ce-14a 9. 7LE-01 € 17 +— 48 ) E-1 160 E-1
Le-.4a} & 01E-01 (=16 +~ 13 ) E-} 43 £~
Me-<© 7.o4apE~-02 (S +- 14 ) E 1 46 E |
Seg-7% © . a2¢ -0 ( 68 +- 91 ) E-2 300 €E~-2
- r-S ?LT1E-0) (=83 +- 8% ) E~1 220 €£-1
I -13 4.08E-01 (-3 +=- 16 ) E-1 S3 E-1
be-> g.74E~01 ¢ 31 +- €9 ) E-1 190 E-1
Ru-103 2.33e-01 (b6 +- 78 ) E-2 260 E-2
x] -1332 2. o4E-04 - -
ka-14¢ S .6SE-01 € 10 «- 13 ) E~-1 43 £-1
Cs-134 9.90e~01 (~49 +- 78 ) E-2 260 E-2
Ru-106 ¥ 81E-01 ( 77 «- %8 ) E-1 190 €-1
Ce-137 9. 99E-01 (S +- 67 ) E-2 220 E-2
ACo~-110M ?.72C-01 ( 168 +- 97 ) E-2 320 E-2
ir-%5 8.9LE-u1 ¢ 10 +- 12 ) E-1 41 E-1
Co-$8 Y. 03E-01 € 35 +-~ 7% ) E-2 250 E-2
Mn-Ya v .72E-01 (=197 +- 723 ) E-2 240 E-2
AL ThZ2L 1.00E 00 (=93 - 34 ) E~1 140 €-1
Tel-122 1.09E~v1 ( 78 +- 38 ) E O 130 £ 0
Fe-%59 8.526€~8. 2% +~- 16 ) E-1 3 E-1
In-¢= ¢ 7I1E~01 C 19 «- 17 ) E- 57 E-1
Cc-60 9 96E-01 (-2 +- 11 ) E-1 43 £-1
Ee ¥ -aqy 1.0uE QU C 9% +- 14 ) E A2 £ v
St~ ;24 & B7E-D C 1 &= 23 ) E-1 77 €-1\-
Netee
d ACTivity greater then 3xstancet0 deviation _
+ Fear 15 founy ; . ‘Approved by
x Dec sy correction less than .01 - : -

Reporting seve, rativ = 0.000

A

Russell Melllor.
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DOCUMENT NO. 81A1077

MA"-ED PAGE NO. _ 48 o¢ 59

TABLE 3-19

YANKEL ATOMIC ELECTRIC COMPANY
ENVIKONMENTAL LAKORATORY

‘:'AEC Inityal “n‘lyg;g R.DOPT

Environmante! Lab A
Customer : Nucleer tnergy Services, lnc. Report Date: 03/12/84
Avtentien: HE- JURN . mav Analysis Date: 3 /2 /B4

Date Neceived: 2 /727784
Reference Date: 2 s23/84

Ground Water

T e e e e e e e Y S e e e

Sample smount- 3§49 Kg Ladb Semple No.: 645183
Sample Submission Cooe: NWG 02 08ua
Elapsec Ti1re Hol4 gayn Dther Analysis Requested: Ak
Comment: NES-W-2
LeZay ACTIVITY
NUCLIDE CUNC. «- 1 SIGHMA ~DC
CURWECTION [ Pico Curie 7/ Kilougram )
Np~-2dvy T . USE=-02 ( 48 4= 62 ) £ 0 210 E O
Cu-%7 ¥.?9E~01 (-2 += 62 ) E£-2 210 E-2
Ce-144 ¢ 80E-01 C 25 +~ 4% ) E-1 150 E~1
Ce-14: 85.41E-01 ( 16 += 12 ) E-1 39 E£~1
Mo -9y 1.41€-01 (=10 +- 74 ) E O 250 E 0
- Se -7% ? SAE-01 ( 41 +- 8% ) E-2 280 E-2
wr=oi 8.16E-01 (12 +- %7 ) E-1 190 E£~1
1 -131 4 . 95E-01 (.1 - 11 ) E-1 3B E-1
be-7 2.97E-~01 ( dS +- 37 ) E-1 190 E-1\
Ru-103 B8 .67E~01 (=132 - 69 ) E~2 230 E~2
2] =133 1..8E-03 - - -
Fe-140 6.43E-01 (9 +- 11 ) E-1 36 £E-1
Cs~144 $.945E~01 ( A3 +=- 75 ) E-2 2%0 E-2
Ru-106 9.85E-01 ( B +- 5% ) E€-1 160 E-1
CLe-147 9.9Y9E-01 (=65 +- 6 ) E-2 230 E-2
RQ-110M 9.78E-01 ( 70 «- B6 ) E-2 290 E-2
Lr-95 9.17E~01 (0 +- 13 ) E-1 43 £~
Co-%58 9.23E-~-01 ( 96 +- b4 ) E-2 210 E-2
Mn-3S4 ?.82E-01 (=1 +=- 66 ) E-2 220 E-2
AcTh228B 1.00E 00 ( 52 +- 32 ) E~} 120 E-t
Tel-142 1.76E~01 (8 +-21 ) E O 71 E O
Fe-%9 8.82E-01 (% +- 15 ) E-1 90 E~1
dn-65 ?.727€~01 ( 10 +- 17 ) E-1 $S £-1
Cou-60 9 97E-01 (=97 +- 99 ) E-2 ; 400 E-2
* K -af 1.0UE U0 ( 42 +- 85 ) E-1 250 E~1
Sb~124 9 10E-01 (=12 +=- 17 ) €-1 56 £-1
Noteg .
- Feak 15 foung
b becay correction less than .01 Appreved by

Reporting level ratio = 0. 000

M.W

Lavrenzo
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TABLE 3-20

R YANKEE ATOMIL ELECTRIC COMPANY
’ ENVIKUNRENTAL LAMORATORY

"AEC initial Analysis Kepor:t

E“Wmntal Lab

Lestomer : Nucledr tneragy Services, Inc. Report Date: 03/12/B4
artentaon: Mk JORN 1. MAY Analysis Date: 3 /2 /84
Date Keceived: 2 /27/84
Reference Date: 2 /23/84

- - - U eV

Ground Wavter

- . e am e e e e o e e e e A G W A S R S R N SR AR

w4

" Zlin. Frapmn

sample Armcunt - 3 L% kg Lab Sample No.: G43184
Sample Submission Code: NWG 03 (8B4
. €lapsec Tame - B.14 cavs ‘Other Analysis Requested: Ak
Comment NES-W-3
. LeCaY ACTIVITY
NUSWLIDE CONC, +- 1 SIGMA MDC
CORRECTION ( Pico Curie / Kilugram 1
. Np-CLI@ 9.03E-02 (3 «- 846 ) E O 290 £ ©
Co-%7 9.79E-01 ( 79 +- 79 ) £-2 260 E-2
Ce-144 ®.80E-¢C (-1%4 +~ 88 ) E-1 190 E£-1
. Ce-141 6. 41E~-03 (~18 - 15 ) E~1 91 E-1
‘ me~56 1.31E~-01 (~-134 +- 82 ) E U 270 E 0
. Se-7¢ ?.5%4E-01 ( 4 +- 11 ) E-1 37 E-1
' Lr-%1 8.16E-01 (4 =77 ) E-1 260 E-1
' I -131 4 96E~-07 ( I3 «- 16 ) E-1 S4 £~
ke-7 B.9vE~-01 ( 203 - 71 ) E-1 240 E-1
. Ru-103 8.67E-01 (-185 +- 8% ) E-2 260 E-2
xl -143 1.58E-03 - ———
Ba~140 6. A3E-01 (=6 += 1% ) E-1 49 E-1
i Cs-114 9. YIE-01 (=28 +- 99 ) E-2 300 E-2
. Ru-106 ?.8SE-01 (-101 +~ 89 ) E-1 300 £~1
Cs-13) 9.99t-01 ( 164 +- 91 ) E-2 300 E-2
Au-110M 9.78LE~01 (-5 +~- 12 ) E-1 40 E-1
Lr=9% y.172E-01 (5 +- 15 ) E-1 52 E-1
' Co-%B 9.23E-01 (=70 +- 82 ) E-2 270 E-2
H An-54 v.82E~01 (=33 +- 89 ) E-2 300 E-2
ACThR2H 1.0VE 00 (-%%5 +~- 42 ) E-1 170 E-1
Tel-132 1.76E-01 ( 14 =27 ) E O gy E 0O
Fe-%9 8.B2E~01 (% +- 17 ) E-1 |
. In-g% $.77E-01 ( 29 +- 18 ) E~-1 61 E-1
. Cu=s0 ?.97E-01 (=28 +~- 14 ) E-1 %9 E-1
. K -4y 1.00€ 0O (=22 +- 15 ) E O &1 E O
Sb-1:24 $ 10E-01 (=1 - 25 ) E-1 82 E-1 .
Notes :
X Decay correction less than .01
! Reporting level ratio = 0.000 Approved by

€. L. Lavrento
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DOCUMENT NO.  81A1077

59

MAILED .

' YANYEL ATOMIC ELECTRIC COMPANY
LIk uNmErTAL LARDRATORY

!AEC lnitial Analys1s Repor:s

Egvironm gnts! la&d e
Customer @ Nuclieas~ tnergv Services, Inc. Report Davte: 03/2uU/8B4
Attentaon. ME. JUHN R. MAY Anslvsis Dave: 3 /2 /B4

Late Received: 2 /27/84
Peference Date: 2 /23/84

Ground Water

S e e e e e e e e e e R e e

Sample Amount 3 62 kg Ladb Sample No.. 6445185
Sample Submission Code: NWG 04 0B84
Elapsec Time E 14 dayve Uther Analysi1: Reguected: Ab
Comment: NES-U-~4
DelaY ACTIVITY
NUCL 1 DE CUNC. +- 1 SIGMA MDC
CORWELTION { Pico Curie / Kilogranm )
hp=-Z13¢ 9 0%e-tsS (=87 +- b6 ) E O 220 € 0
Co-S7 §.798~-01 ( 38 +- 68 ) E-2 230 E-2
Le~.44 9. H0E~U « 38 +~- 48 ) E£-1 160 E-1
Ce~t14; 5. 41E-C: (2 +- 13 ) E-1 A4 E-1
mo-S¢< 1.31E-0} (-34 +- 68 ) E O 230 E v
- Se-7% 9 CaE-(1 ( 81 +=- 97 ) E-2 320 E-2
Cr-51 8 16E£-0" (-85 +- 846 ) E~-1 220 €-1
I -1 4. .96E-01 (=1% +- 12 ) E- 40 E-1
te-7 8 9°E-01 (~u4 +- 56 ) E-~1 190 €-1
Ru-103 B.67E-01 (<104 +~ 729 ) E-Z 280 E-2
x] =142 1.98E-03 ——-— -
ka-140 6-.43E-01 (=10 +- 13 ) £~} 42 E-1
Cs-134 . .93E-01 ( 21 +- B4 ) E-2 280 E-2
Ru-106 9.85E-01 (32 +- 60 ) E-1 200 E-1
Cs-137 Y.99E-01 ( 49 +- 6B ) E-D 230 E-2
Ag=110h 9.78E-01 ( 46 «- 88 ) E-2 290 E-2
2r-9% 9.17€-01 (~1% +- 12 ) E-1 40 E-1
Co-%8 ¢.23E-01 ( 19 +- 73 ) E-2 240 E-2
Hn-54 9. B2E-01 ( 10 «- 88 ) E-2 230 E~-2
AcTh22e 1. 0CE o€ (=6 +- 34 ) E- 130 E-1
Tel-142 1.76E-01 (4 «-22 )Y E U 723 E 0
Fe-%o 8.8ZCL-01 (=7 +- 1% ) E=-1 S1 E-1
in-6% 9. 77E-01 (=33 +-17 ) E~| 58 E-1
Co-60 S . 97E~0; C0 +-10 ) E~-1 42 E-1
K -4 1. 0UuE Qv (=2 +~ 12 )Y E 0 47 E 0
Sb-124 § 108-01 € 23 +- 21 ) E~1 69 E-1
No tes
+ Peak 15 foung
X Decay correction lees than .01 Approved by

Peporting level ratio = 0.000
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DOCUMENT NO.  §1A1077
9 [) nun.uo._gl__gg__JﬁL
MA'LE TABLE 3-22

YANKEE ATOMIC ELECTRIC COMPANY
ENVIRONMENTAL LABORATORY

YAEC
Environmental Lad

inivial Analysis Report

T R e e e - e .

Customer Nuclear Energv Services, Inc. Report Date: 03/14/84
Attention M~  JUMN R. mMaY Analysis Date: 3 /7 /pa
Date wvecerved: 2 /27/80
Reference Date: 2 /23/84
Groundg Water
Semple Rmour? I 27 kg Lab Sample No.: GAas186
Sample Submisscion Code: NWGC 0% 0884
Elapsec Time ~ 12 13 g4y Other Analysis Requested: Ak
Comment: NES=-U-5
Station No.: Vs
PEC A ACTIVITY
NUCL T o CUNC. +=- 1 SIGMA MDC
CORRECTION { Pico Curie / Kilogram 1
No-Z 326 <. 0BE-02 (=11 +- 26 ) E 1 87 E 1
Co-357 Y.&’6-01 (=16 +=—~ b7 ) E-D 220 E-2
Ce-14a4 @ .68~ €129 ¢~ %51 ) E-1 170 E£-1
Le~-143 7.S8E~-01 (=9 +- 1% ) E£-1 49 E-1
Mu-9@ 3.78L-02 (=22 ¢- 26 ) E 87 £ 1
Se-./% 9. .27~y (=2 +=- 1D ) E-1 3% E-1
Cr-%1 7.20k-01 (=51 = 27 ) E-} 260 E~1
I -1y J.22E-U1 ( 23 +- 22 ) E~-1 72 E-1
be-7 8.43E~01 (=14 +=- K6 ) E-1 220 E-1
Fu~-102 7 94E-01 (12 - 90 ) E-Z 300 €-2
] ~-132 3.03E~-0% - ———
ka-140 4.91E-u1 (=1 +- 18 ) E~-1 61 E-1
Ce~-13a ?.8BE-01 (=171 +- 91 ) E-2 300 E-2
Ru-106 9.76E~01 (=61 += 7% ) E-1 250 E-1
Cs~-137 9 .99€~01 (=118 +- 88 ) E~2 290 €E-2
AC-110mM 9.64E-01 €13 +- 11 ) E~1 36 E-1
2r-9% 8.69E-01 (11 ¢~ 17 ) E-1 o6 E~1
Co-S8 8.7YE-01 (~42 +- 87 ) E-2 290 E-2
Mn-54 @.71E-01 (-84 +- B4 ) E-2 2680 E~2
AcTh228 1.0UE 00 ( 36 +- 37 ) E-1 140 E~1
Tel-132 &.07E-02 (19 +- B3 ) E 0 2B0 € 0
Fe~-59 8.17E~-0 ( 29 +=- 18 ) E-1 61 E~-1
Zn=-p% . 63E-01 (29 +- 16 ) E~1 92 E-1
Co-80 ©.9%E-01 C 10 +- 13 ) E-1 92 E~1
K =40 1.00E 00 (=6 += 123 ) E O A° E 0
Sp-124 6. out -01 (-8 +- 22 ) E-1 78 E-1
Notes,
H Decav correction less than .01

Repor ting level ravio = 0.000 Approved by

. </
W v

' [TLY LX)




Cvstomer

MAILED

$2T -fRR4

YAEC

Snvironmenty! L

TABLE 3-23

YANKEE ATOMIC

Nuciear Ener

ENVIRONMEN

Inivial Analysis Report

-.——--u—_--—-----—--—---

Atvention: Mk. JOMN R. MAY

--—-———-—-----_.._—-.-----—-----.

LAE., No.
SAMPLE CODE

B43182
WWG 01 0864

Coanon!:N§S~U-l

k43183
NWZ 02 08ga4

Comment :NES-w-2

Bas1g4
NWG U3 0884

Connenv:NES-u-B
”

k4 4185
NWG 04 0884

Comment . NES-i-4

k43196
NWC 0% 0884

DOCUMENT NO.
PAGE NO,

ELECTRIC conraNy
TAL LABORATORY

9y Services, Inc,

Ground Watrer

--.—-——-----.—----.-—--—-————----

DATE
of
REFERENCE ANALYSIS

e /23 4 /2 0
2 /23 3 /20 ¢
2 /23 I /20 0
/23 3 /20 0
& /23 3 /20 0

Conn!nt:NES-w-S

VOLUME NUCLIDE
Kg

----—--—-----—-—-c-—-_

245 Eeta
Alpha

. 488 Beta
Alpha

. 488 Eeta
Alpha

. 488 keta
Alpha

488 Feta
Alpha
deviation

81A1077
—52_0of oo

Report Date: 04/04/84
Date Received: e /27/84
ACTIVITY :
COMC, +- 1 SICMA MDC
{ Pico Curie / Kilogram )
( 1259 += 22 g~ 24E~
(=5 *~ 28 )E-1 93E-~1
( 208 «- 33 )E-2 A7E~-2
(=41 +~ 34 YE-2 1450E-2
( 192 +- 33 )E.2 46E-2
€ 13 +~ 44 (-2 1_20E~-2
( 303 +- 34 )JE-2  46E-2
(=39 +- 34 VE-2 120E-2
( 266 +~ 34 )E-2 AbE-2
¢ 13 «- 43 JE-2 120E-2

Approved by

= oW
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8.1

8. COMPARATIVE COMPILATION

PREVIOUS SURVEY AND SAMPLING DATA

Radiclogical surveys were performed at the site by the following agencies
(Ref. 1) during the course of license termination in the 1970,

NDA Nuciear Development Corp. of America (UNC) 1936.57
NYSDH New York State Dept. of Health 1959.75
NYSDEP New York State Dept. of Environmental Protection 1970.75
CPC Camo Poilution Control, Inc. 1980

DDH Dutchess County Dept. of Health 1962-.69

These surveys were performed on the Property immediately adjacent to the lake,
where the UNC buildings and structures are situated (see Figure 3.2). Samples
were taken in this area of water, vegetation, soil, fish, wildlife, and the air.

A comparison of the resultant termination survey data has been made with that
coliected and detailed in Section 3 by NES during February, 1984.

Table 4-1 compares NES radiation readings to the levels found by aerial survey in
May of 1980. In al] areas except the Waste Storage Bidg., NES values are
essentially at background Jevels as noted by EG&G. The Waste Storage Building
contains floor ievel radiation well in excess of background contribution and
normal statistical deviation. At the writing of this document, no data was
avaijable for a room-by-room comparison of NES data to whatever ground leve]
radiation surveys, if any, were taken during the 1970'.

Table 4-2 shows results of soil sampling by NYSDEC and NES in identical grid
areas outside the Pjutonjum Building, as wel! as additiona) soil sampies.

Tabie &.3 details data coljected pertaining to aquatic vegetation sampies
obtained by NES as compared to data for local vegetation of all types (both land
and aquatic).
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Table 4.4 lists the comparative radiological data for water samples at the
facility.
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TABLc 8-|
MEASURED AMBIENT RADIATION AND LOOSE CONTAMINATION LEVELS

Ambient Loose
Radiation Contamination

. Location Survey Performance Levels l.evelsl

Lodge NES 2/84 10-14 uR/Hr. 228-256 DPM
Engineering Biag. NES 2/84 117V R/Hr, 220-270 DPM
Shield Mock-Up Bidg. NES 2/84 12-17 W R/Hr. 206-2638 DPM
Multiple Failure Bidg, NES 2/84 11-22 U R/Hr. 262-266 DPM
Plutonium Bidg. NES 2/84 10-25 U R /Hr. 218-316 DPM
Critical Facility NES 2/84 11-29 ¥ R /Hr, 236-288 DPM
Waste Disposal Bidg.  NES 2/84 13-25,000 U R/Hr.  222-336 DPM
Generator Shed NES 2/84 7-14 VR /Hr. 214 DPM
Genera! Grounds NES 2/84 12-24 ¥ R /Hr, -
Background Levels NES 2/84 8-24¥ R/Hr. 212-280 DPM

General Grounds EG&GC  5/80 6-14V R/Hr. -
Aerial Syrvey -

I8 /Y using scintillation counter.
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Location

Grid #1
(Fig. 3-1)

Grid #2
(Fig. 3-1)

Grid #3
(Fig. 3-1)

Grid #6
(Fig. 3-1)

Grid #%a
(Fig. 3-1)

Grid #5
(Fig. 3-1)

Grid #6
(Fig. 3-1)

Lake Sediment

at Dam and
Lake Outlet

0.5 Mi due
West of
Lake

Survey
ldentification

NYSDEC

NYSDEC
NES

NYSDEC
NES

NYSDEC
NES

NYSDEC

NYSDEC
NES

NYSDEC
NES

NYSDEC
NES

NYSDEC

NES
NES

17123775

4/25/75
2/23/84

1/23/75
2/23/84

1/23/75
2/23/84

12375

§/25/75
2/23/84

1/23/75
2/23/8%

1/23/75
2/23/3s

1i/26/74

2/23/3%
12/5/83

TABRLE &2
SOIL SAMPLF COMPARISON

PPM/gm
Pu - dry

25.63
0.22u/1.42

1.63

119

3.6
0.262/2.35

-

0.072/3.72

0.87

0.35

0.075

DPM/gm
Grossa

6.19
0.40

0.525

0.459

0.603
0.8%

0.335

0.31-0.9¢
0.56

DPM/gm
GrossH

0.39
0.39
0.68
1.04
1.19
1.03
0.96

0.89-1.22
1.20

NPM/gm
Totatl

Gamma
0.50
0.47
0.58
0.65
0.64
0.69
0.66

0.63-0.82
1.26

Comments

+35/-35 Mesh

+35/-35 Mesh

+33/-35 Mesh

-
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TABLE &-3
VEGETATION SAMPLE COMPARISON

Results, DPM/gm

General Grounds NDA (UNC) 10/25/56 - 806. -
General Grounds NDA (UNC) - - 429, -
Agquatic Vegetation NDA (UNC) 10/26/56 - 357. -
Aquatic Vegetation NDA (UNC) 3721757

7,509. -

Aquatic Vegetation NDA (UNC) 4/30/57 - 139, -

Aquatic Yegetation NES-v-7  2/23/84 0.529 0.855 .08
NES-V-8  2/23/84 0.185 0.525 0.118
NES-V-9  2/23/84 0.503 1.906 0.157
NES-V-10  2/23/84 0.977 1.388 0.43]

0.5 Mi. due West NES-v.2 12/5/83 0.159 1.310 - 0.140
of Lake

T

koo anes 20e .00

' Location Survey Identification Grossa _ Grossf  Totaly
Critical Facility
& Pu Lab Area NDA (UNC) 2/2¢/56 - 690. -
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. TABLE -4
WVATER SAMPLE COMPARISON
. Results, pCi/t
Location Survey Identification Grossa GrossB  ISO Y
. Lake NDA (UNC) 1 1/56-3/57 - 0.3-9.76 -
. Dam/Spiliway NDA (UNC) 2/57.3/57 - 4.88-5.56 -
Spiliway NYS Dept. of Health - 3-54 0-70!
' 3/63-8/65
Lake NYS Dept. of Heaith - 2-882 -
1/67-12/68
' Lake NYSDEC 1970 - 2-7 -
1971 - 2-11 -
' 1972 - 2-5 -
' 1973 - 3-6 -
1974 <i.l <3.6 -
1975 <l.0 <3.7 -
Lake NDA (UNC) 3/57-5/57 - 1.98-4.81 -
Composite
Lake NYS Dept. of Health - 2-12 -
1/59-4/75
Stream NDA (UNC) 3/57-5/57 - 3.94.38.8 -
Dam/Spillway NES-W-1 2/86 «MpC’ 0,005 0.009
NES-W-2 2/84 <MDC  7.7E-05 0.003
NES-W-3 2/84 4.8E-06 7.1E-05 0.002
NES-W- 2/84 <MDC [.1E-O4 0.00!
Retention Tank NES-W-5 2/84 4.3E-06 9.8E-05 0.002
I - Gross Gamma
2 - Total Gamma Isotopic From Section 3.
’ 3 - MDC = Minimum Detectable Concentration
t
Q S .
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3 - MDC = Minimum Detectable Concentration
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TABLE 44
VWATER SAMPLE COMPARISON
Results, pCi/t
Location Survev Identification Grossa GrossB ISOy
Lake NDA (UNC) 11/56-3/57 - 0.3-9.76 -
Dam/Spiilway NDA (UNC) 2/57-3/57 . 4.88-5.56 -
Spuliway NYS Dept. of Health - 354 0-70!
3/63-8/65
Lake NYS Dept. of Health - 2-882 .
1/67-12/68
Lake NYS DEC 1976 - 2-7 .
1971 - 2-11 .
1972 . 2.5 .
1973 . 3.6 )
1974 <.l <3 .
1975 <1.0 3.7 -
Lake NDA (UNC) 3/57-5/57 - 1.98-4.81 -
Composite
Lake NYS Dept. of Health - 2-12 -
1/59-4/75
Stream NDA (UNC) 3/57-5/57 - 3.94-38.8 -
Dam/Spillway NES-W-1 2/ MDpc’ 0005 0,009
NES-W-2 2/84 <MDC  7.7E-05  0.003
NES-W-3 2/84 .8E-06 7.1E-05  0.002
NES-%-4 2/84 <MDC  L.IE-04  0.00}
Retention Tank NES-W-5 2/84 4.8E-06 9.8E-05  0.002
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4.2 UNRESTRICTED RELEASE CRITERIA

The unrestricted release criteria against which these results may be judged
consist of:

A.  Plutonium Concentration
in soil - New York State/NRC :< 2 DPM Pu/gm dry soil

B. Radiation Levels in
Unrestrictec
Areas - 10 CFR 20.105(bX1) :< 2 mR/hr

C.  Removable Surface
Contamination - Reg. Guide 1.86 :< 1000 dpm/lOOcmz

3. DISCUSSION OF RESULTS

During the course of performing the contracted scope of work, NES discovered the
.existence of a localized area in the Waste Storage Building concrete floor that
contained f{ixed residyal radioactivity in excess of the limits established by the NRC
1982 guidelines for unrestricted access. This tinding was reported to the National
Park Service (Ref. ¢) which in turn reported the finding to the NRC,

It is NES' recommendation that this residual radioactivity should be removed,
packaged and transported 1o a licensed commercial disposal facility.

NES performed a very limited scope of sampling, analysis and radiation surveying.
Except for the fixed radioactive contamination found in the Waste Storage Building,
NES' efforts did not uncover any other residual radioactivity in excess of established
limits for unrestricted access. However, due to the limited scope of the investigation,
the data is inadequate to conclude that, once having decontaminated the Waste
Storage Building, the entire site is free of any remaining residual radioactivity,

ErBiinstr mmy o ma
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APPENDIX A
DATA FORMAT AND MINIMUM DETECTABLE CONCENTRATION VALUES

LABORATORY SAMPLES

Numerical vajues presented in the data tables are stated in terms of a computer E
format. a format utilized to denote a power of 10. A datum quoted as 6E-02 should be
interpreted as 6 X 1072, The concentration value and its associated ! sigma
uncertainty for a particujar radionuclide in the sample are stated in parenthetical
form. A datum stated as (6 « 2) E-3 should be interpreted as 6 X lO’3 +2X 10‘3.

Ail Minimum Detectable Concentrations (MDC), concentration and | sigma (63%)
uncertainty values have been rounded 10 at jeast two significant digits. In all cases,

the radionuclide concentration (whether positive or negative), one sigma uncertainty
anc the MDC vajues have been tabulated for each sample.

The quoted uncertainty term does not represent the propagation of all possible errors
assoc.ated with the analytical technique but only the random uncertainty associated
with the radioactive decay process (counting statistics). Estimates of the additional
systematic (S) and random (R) uncertainties are: Calibration curves (S), +5%; sample
positioning (source to detector) (R), <+2%; laboratory gravimetric or volumetric
determinations made in the field by sponsor company personne! cannot be quantified
and do not enter into the uncertainties quoted in this report. Information stated on
the sampje submittal form accompanying each sample is taken "as is", with no
rounding techniques applied.

In order to quote the overal (both random and systematic) uncertainty of the fina|
resuit at the 68% confidence |eve] only, the equation stated below should be utilized.

2 (P) 2 12
Tota! Relative Uncertainty = ty(P)sx ¢ 4 &g L g
j
k)
and for the 68% confidence Jevel:
1/2

"

Total Rejative Uncertainty S z, | 6,'2
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where Sx 15 the relative total random uncertainty

tv{P) is student t statistic for the confidence level desired (tv(P=68%)
= 1)

Oy is the relative upper estimate of the systematic uncertainty
of the j type

“n(P) 1s variate in a normal distribution for the confidence
leve| desired (Cn(P=68%) = 1)

The MDC vaiues quotec in this report are a posteriori based on the definition stated in
Secuon D-08 of HASL 30C w:ith modifications to conform to NUREG's 0472 and 0473
catec 1978, Each MDC value is determined according to the equation:

(Kg + Kp) So
MDC =

C

where Kg is the value for the upper percentile of the standardized variate
corresponding to the preselected risk for concluding falsely the activity is present (@),

Kg is the corresponding value for the predetermined degree of confidence for
detecting the presence of activity (1 - B),

So is the estimated standard error for the net sample activity.

C is the constant comprised of the various parameters needed to convert the
instrument's Lower Limt of Detection (LLD) (quoted in terms of CPM) to the sample's
a posterior: MDC concentration (pCi/weight or volume).

When it is assumed that the gross activity and background count rates are
approximately the same and Kq = Kg, the above equation reduces to;

2Ky 2.8,
MDC =
C
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where 5, s the observed background standard error.

According to the instrument MDC requirements stated in NRC Regulatory Guide 4.8,

the KQ anc Kz values must correspond to the 95 percent confidence limit, Applying
these Criteria, the above equation reduces to:

4.66 ¢ Sy
MDC -

Under the current technjcal interpretation of the statistical criteria for the
instrument LLD, the LLD vajue shoujd serve only as an a priori estimate of detection
capability for the instrumentation and not as an absolute jeve] of activity that can or
cannot be detected. Mujtiple determinations of a known activity anajyzed for a length
of ume sutficient to achieve a LLD equal to the known activity will show a normal
distribution about the LLD. That is, fifty percent of the analyses wil] be distributed
bejow the LLD and fifty percent wijl| be distributed above the LLD. However, ninety-
five percent of the analyses would predict the presence of activity. Therefore, the
MDC values are listed in the tables for the soje purpose of indicating that USNRC
Buides and possible plant Operating technical specifications concerning MDC values
have been met. Other statistical tests or criteria should be utilized to determine it

the stated concentration s statistically different from zero or significantly greater
than baseline concentrat,on.

- u-u U aaee Sy
e
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APPENDIX B

REFERENCES

"Nuciear Lake - A Resource in Question", Appalachian Trail
Conference/Dutchess County Cooperative Extension, 1/18/82.

"“uclear Lake - Recommendations and Action Plan for Future Use",
Nuclear Lake Management Committee, 1982.

"Appalachian Trail Survey and Radiological Analysis", NES 81A 1076, 1984,

Letter JRM-192, Nuclear Lake Radiation Survey, J. R. May (NES) to
D. Richie (National Park Service), 3/2/84.
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Davia A. Richie

United States Department of Interior
National Park Service

Appalachian Trail Project

Harpers Farry Center

Herpers Perry, West Virginia 2542%

Dear Mr Richie:

The Nuclear Lake Management Committee has completed g
review of the Nuclear Energy Services'(NES) radiological
studv of rle Nuclear Lake property. That revievw wvas
designec .. detainine whether all of the recommendations of
the committee s Site Clearance Sub-Committes had been
addressed. Upor completion of the reviev, we hava
determined that three radiological testing recommendations
have not, as yet, been undertaken. They are: testing of
lake bottom sediments, exploration of the lake bottom for
barrels, and testing of the on-lot sewerage disposal
systems.

in response, the committee formed a subcommittee to
develop recommendations for testing that would address these
needs. Their recommendations were discussed and approved for
transmittal to your agency by the Nuclear Lake Management
Committee on June 26, 1985. Copies of the proposed testing
programs are attached.

The committee is also concerned that the NES testing
program did not include the locked vault in the Critical
Facility. Prior to closing its testing program, the
National Park Service must see to it that this vault is
opened and its contents tested.

The Nuclear Lake Management Committee will not be
meeting until such time as the recommendations set forth in
the attachments to this letter have been undertaken or
unless unusual circumstances merit a meating. It is our
intention to meet at an appropriate time in the futurs to
discuss the committee's future activities and vhether it can
play a meaningful role in planning for the future use of

this valuable resource.
Veay rulz yours

ric W. Gillert
Acting Chairperson
Nuclear Lake Management Committee

eg.
Attachments

9)/3/



Nuclear Lake Management Commit{ee
Subcommittee on Septic System Testing
Recommendat {ons
June 26, 1989

As per Nuclear Lake Management Committee's request, the subcommittee has
developed the following recommendat fons for testing the septic systems on
the Nuclear Lake property.

Assumptions: This testing program is based on the assumptlion that Plutonium
used at this faclility was Inadvertantly washed into the subsurface systems
that were designed to dispose of sanitery wastes and wash water. Further, the
subcommittee assumed that contaminat{on would move through the components of
the septic system. Those components Include; the drain line, septic tank,
septic tank outfall, the distribution box, leach field, and solls In close
proximity to the leach field pipes. EDTA was used in the process of "washing
down' the facility after the accldent and during the decommissioning process.
As a result of contact with the Institute of Ecosystem Studies, the
subcommittee found that the use of this solvent would not Increase the
potential for the migration of Plutonium beyond the Immediate ares of the
leach fields. Plutonium adhears to soil particles readily even when EDTA is
present.

Testing recommendations:

1. The septic tank should be located and uncovered. Samples should then be
taken from the mouth of the inlet pipe. Additional samples should also
be taken from the residue in the bottom of the tank in the vicinity of the
Inlet and In close proximity to the outfal].

2. The distribution box should be locdted If, Indeed the system include such
4 structure. When located and uncovered, samples should be taken from any
residue in the {nlet Pipe and from any sediments that are found in the
bottom of the box.

3. The location and configuration of the leach fleld must be determined.
Based upon that determination, the plping system should be exhumed

open joints,

4. Shallow soll test holes should also be dug adjacent to the leach field
pipes in a manner designed to determine {f any migration has occured.

5. Each sample must be indexed to the sampling location and tested for
Plutonium,

6. The results of this testing will allow an analyst to track the migration
of any contamination through the septic System {f any were introduced to
the system. If contamination is found {n the soll samples taken {n the !
test holes within the jeach fleld area, it may be appropriate to undertake
further testing of the groundwater of this portion of the site. Ir,
however, no contamination is found in the Samples, we should assume that
e¢ither no contaminates were introduced or that any that were introduced

did not migrate to the farthest reaches of the System and did not enter
the groundwater System,




Nuclear Lale Management Commttee
Subcommittee on Lile Testing
Recommendat,ons

J& June 1787

INTRODUCTION

This subcommittee was formed to present recommendations on
two separate 1ssues relating to the contamination 0f Nuclear
Lale: (1) The alleged dumping of barrels of waste material
ir the lale., and (2) the direct release of radionuclides
1nto the laite. either ¢rom  waste discharged through the
eftiuert cipe 1n the Waste Disposal buwilding or $rom the
e picgsian of Z1 Dec 1972, Since these two 1ssues reguire
entire., cifferent detection methods, we will report on them

TELArEtEely Delow,




Recommendations for Testing

for Direct Release o Radicnuclides

RECOMMENDATION

Tc detect whether si1gnificant amounts of radioactivity were
dumped directly 1nto the lale, i1ntens:ve sampling of the
radiocactivity of the surface sediments of Nuclear Lale
should be carried out i1n the areas neer the Flutonium
Facility and the outfall of the effluent pipe from the Waste
Disposal Building. Addi tionally, random samples should be
taken elsewhere 1n the lale,.

EXFLANATION OF RECQMMENDATION

Mamy radionuclides, including plutonium, tend to attach to
particles and e:nk out of solution when released into
natural waters. Therefore., 1t 3¢ far more likely that any
plutonium released i1nto Nuclear Lale 1§ now held in the late
sediments. not a1n the lale water: nor would we expect the
clutonium to have washed out of the lete. Fecause of this,
previous  samples measuring the radiocactivity of the late
water are of limited use 1n determining wheather the lake
recalved tar " Ow contains) si1gnificant amounts of
ré4ginactivity., Furthermore, there appears to have been only
& few  tests of the radioactivity of the lale sediments,
talen near the late outlet and the dam. Recause plutonium ;¢
50 1nsoluble under most conditions, 1t is more litely that
1t would have remained near the place that ;¢ entered the
lale (probablv near the Flutonium Facility) than that it
moved to the lale outlet. Therefore, we do not feel that
this testing 1s sufficient to establish the e:tent of
radiocactive contamimnation of Nuclear Latle sediments, and we
strongly recommend that further t2sting of sediments be done
to Jdetermine whether HNuclear Lale 18 conteminated with a
s1gnificant amount of radgioactivity,

The two most litely sources of radioisotopes at Nuclear Late
dppear to be the explosion 1n the Flutonium Facility on 2t
Dec 1972 and the discharge of waste waters from the waste
Disposal Euilding 1nto the lale. Therefore, sampling should
be concentrated i1n the areas near the Flutonium Facility ang
the outfall of the waste disposal pipe. Less intens)ve
sampling should be done as one Moves away from these sites.
Although we suspect that contamination is most likely to
occur 1n these areas 1+ anvwhere, i1t would alsoc be desirable

(1f feasible) to tale e:ploratory samples from other parts
of the lale to confirm our sSuspicion,

It 18 not possible for ue to make detailed recommendations
about sampling methods without lnowing more about Nucl ear




Late and 1ts sediments, Nonetheless we Can offer a feow
guidelines. Since the radioisotopes were added to the laie
relatively recently, 1t 1% very litely that the highewt
levels of radiation occur 1n the uppermost few centimeters
of sediment. 1t g necessary to collect samples of these
surface sediments unmi:ed with deeper sediments to 131 1Y
the e:tent ot contamination of the lale and the deyree o+f
e:posure to radiation of the biota, including people.
Depending on the tvpes of s@ediments found 1n Nuclear Late,
appropriate sampling methods might 1nclude hand-held diver
cores or gravity cores talen fram a boat.

Also, 1t 18 1mportant that the sampling design used be
adequate to give a good estinate of the amount of
ragiocactivity 1n the areas that we think may have been
contaminated. Lale sediments are patchy 1n the:r physical
and chemical properties, including their abilaty to hold
substances such as plutonium. Also, we cannot pinpoint the
exact locations where radionuclides might have entered the
lat e, Thereftore. we recommend that the areas near the
Flutomium Facility and the outfall pipe from the Waste
Dispocel building be <sampled thoroughly. Ideally, such a
sampling escheme will be designed after an initial field
Survey of the bathymetry and sediment characteristics of the
Survey area. but we offer the tollowing as an example of the
thoroughness of sampling that we are recommending f(see
2ntached sietch mag). Samples coul d be talen just below the
sutfall from the Waste Disposal building ang in two
concentric circles at  ditferent distances from the outfall.
In addition, three series of samples could be taken near the
Flutonium Facirlity: at the shoreline, perhaps twenty to
thirty feet ot+shore, and at the bottom of the slope in deep
water (to chectl 1f contaminated particles were washed i1nto
geep water), Whatever the design chosen, it should be
sufficient to demonstrate or deny with confidence the
presence of radigactive contamination 1n Nuclear Late
sediments, 0f course, 1f significant contamination 1s found,
turther sampling will be Jesirable,.

Finally., we point out that & lake that has been contamnated
with radioisotopes would be of great interest as a research
site to ecological researchers, A scientist interested i1n
environmental radiochemistry might be willing to work 1n
cooperation with the NFS to conduct the recommended sSUrvey
0f Nuclear Late at reduced cost. The NFS should explore thig
possibility,




Lale bBottom Earrel Survey Recommendatxons

INTRODUCTION

Heresay evidence 1ndicates that there 15 a nesyd to determine
14 there are any 55 gallon drums ("barrels”) on the bottom
ot the lake, Consultation with divers and experts 11 the
field of underwater search and recovery indicate that a
cambiration of visual and instrumental search can determine
the presence of drums on the lale bottom. The best way to
proceed &t each stage 13 dependent on the results of the
previous steps, For example, the laie bottom sediment
testing should be done prior to this survey, so that 1§ 1t
does not turn up any concentration of radiocactivity then the
riste 1nvolved 1n sending divers down are probably low
enough as to be acceptable.

The combination most litely to succeed depends on the
condition of the lalte bottom. Since the creation of the
late left significant quantities of tree trunks on the
tottom, then side-scan sonar 1s not likely to be helpful,
Similarly, the use of a FDR (precision depth recorder) 1S
noct litely to worl for the same reasons, Underwater
pPhaotoarapny can be used once a SuUSpPICiouas aresa has been
located., but this could result 1n higher costs. As stated
above. given no evidence of late-bottom radioactivity AFTER
additional testing., then allowing divers to investijate
should pose no Unacceptable risis, Finally., the use of a
magnetometer (eensitive metal detector) 18 laitely to
prnpoint drums (and distinguish them from smaller metallic
waste objects) UNLESS there 18 a lot of 1ran-bearing roci
below the lale bottom which would trigger a large number of
felse positive reports.

RECOMMENDAY TONS

1. Trat the lale-bottom sediment testing (recommendatiors
submitted above) be done FRIOR to the procedures
gescribed herein, to help 1ndicate the degreoe of risi
lnvolved 1n sending divers down. 14 thas testing ¢
NEGATIVE (no rediocactivity above background levels),
then the ne:t step to be taien would be arranging for a
diving e:peditiaon, perhaps with photographic Qr
magnetometer equipment along, If thas testing 1g
FOSITIVE (significant rediocactivity fmund)., then divers
should NOT be asled to enter the lake, and additional
wortk should be done by instruments,

<. That a Reguest for Froposal (RFF) be lssued for a grad
search ot the lale (upon completion of 1tem 1 above,
assuming NEGATIVE results). The intent of this search
would be to first locate potential sites of drums on the
lale bottom. using one or a combination of approaches,




v

43 deemed most feasiblw by the responding organization,

such as the following: () tnderwater Photoyraphy, (b)
Mmagnetometer (sensitive metal detector), or (c) diving
1tsel ., The RFF should “PRCIfy that the aear ch

Procedure should concentrate on the Area within SO0 feet
of the buildings and the area between that area and the
dam/outlet, Other areas can be spot-checled (@.9..
horthern and eastern regions of the lale). If the abuve
Approaches 1ndicate that a RUSPICIOUS S1te or girtug ;8
found., tnen the position shouwld be indicated by marl er
buoys, and divers should Investigate the bottom at close
range, taling suitable precaution to avoid disturbing
the potential problem area. The contractor should submgt
@ report of the si1te(s) located. with underwater
photographs 1 f possible, including map(s) showing the
marked suspicious sitel(s), 1¥ any., We e:pect this
procedure can be done 1n two daye. with the contractor
Supplyiry the required boat, divang dpparatus, buo-s,
lnstrumentation, 1nsurance certificate, etc,, 1in A
litely cost range ot $ 1500 to s So00, While it mey be
Possible to appeal to local diving clubs for heln, the
potential for risig "eqQuires both a waiver ang proof of
tNsurance i1n any case., The RFF should specify that, for
thie area for which we desire a close search, that grid
Spacing be defined (based on the choice of divers or
INstruments used) sa0 that essentially no bottom area be
mlssed 1+ t' ' cee partions of the late: this mMay require
31713 spacing of 25 to 60 feet.

lf any o+ the orocedures used 1n 1tem 2 above do result
In drumns being located., our expert sources indicate that
1t should be possible to report their presence to the
EFA and within reason to expect that we cen demand that
the EFR remove the drums et government e pense,

In anv case., the report of the grid survev should be
tept on record at the Dutchess County Farm and Home
Center, the New York /New Jersey Trazl Conference office,
the Appalachian Trail Conference office, and the
Natiomnal Fari Service AT Froject office.




The subconmittee wishes to thani those people who Assisted
1N developing these recommendati uns, Intluding Marsh Seupas
Supply, Foughieeps: ey Mi1d-Hudson Diving Center, bingstong
Mr. Fark Wright, scirentific diving consultant; Dr, Ruth
Turner., Harvard Umiversity and Woods Hole Oceanographic
Institute: Dr. Robert mallard. Geologist at Woods Holey Dr,

Jonathan Cole, Aquatic Microbiologist, Institute of
Ecosystem Studies: and Mr. Clvde Asbury, graduate student,
Cornell University. Mcst of those consulted have e@.pressed a
willingness %o be of further help 1f requested. $or e ample,
in reviewing the RFF prior to i1ts releese. Additionally,
the subcommittee requests that the Fart Service review the
RFF (and any contract draft) Prior o release, to determine
1+ 1t meets the recommendat:ons 0f the experts contacted.

Subcommittee members:
Ron Rosen., Dutchess County AT Management Committee

Lave Straver ., Ingtitute of Ecosystem Studies, Cary Arboretum
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IMAGE EVALUATION
TEST TARGET (MT-3)
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