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CONFIRMATORY AND RADIOLOGICAL SURVEYS
OF THE
NUCLEAR LAKE SITE
PAWLING, NEW YORK

INTRODUCTION AND SITE HISTORY

Nuclear fuels processing and research began in 1958 at a site near Pawling, New York, known

as Nuclear Lake. Initial operations were performed by Nuclear Development Corporation;

nit

subsequently, the site was owned and operated by United Nuclear Corporation and Gulf United

-~

Corporation. Uranium oxide fuels of various U-235 enrichments were fabricated and tested at

the site. Fuels utilizing thorium and plutonium were also fabricated and tested. The testing

facihities at the site included several sm:q imental reactors. In 1972, activities at the site

were discontinued and the site was decontaminated and surveyed. A report, indicating that the

facilities satisfied the criteria for decomn ing, was prepared by ATCOR." The U.S
T

Nuclear Regulatory Commission (NRC) license for the site was then terminated in 1975. The

yroperty was acquired ir the INational Park dervice (NPS) for the purpose of relocation
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radiological surveys of the site that would address these concerns. A survey was conducted
during September 1986 and the results provided in a July 1988 report.

The survey identified alpha and/or beta surface activity levels in four buildings which exceeded
the NRC surface contamination guidelines. In addition, several soil samples contained elevated
levels of plutonium and Cs-137. Electromagnetrometry and ground penetrating radar studies,
which were conducted concurrently with the 1986 survey, identified a number of anomalies in
Nuclear Lake. Radiation Technical Services performed an underwater investigation of these
anomalies, during November 1992. The investigation was unable to substantiate that any of the

anomalies were associated with metal drums as originally suspected.®

The site has remained in caretaker status pending decontamination and demolition of site
buildings and excavation of contaminated soils. Chevron USA, Inc., under a consent agreement
with the NRC, contracted NES to characterize and perform remediation of contaminated building
surfaces and soils at the Nuclear Lake Site. Structural decontamination was limited to the
Plutonium Facility, Multiple Failure Building, and the Waste Disposal Building. Remediation
of site soils was performed within the vicinities of the Plutonium Facility, Waste Disposal
Building, and Shield Mock-Up Building. NES then performed final status surveys of the
remediated buildings and soil areas.

At the request of the NRC's Division of Low-Level Waste Management, ESSAP performed 2
confirmatory survey of the remediated portions of the Nuclear Lake Site. In addition, ESSAP
performed radiological surveys of those unaffected buildings and open land areas where previous
surveys had not identified contamination. This report describes the procedures and results of
these surveys.

SITE DESCRIPTION
The Nuclear Lake Site is located off of Old State Route 55 between the towns of Pawling and

Beekman in the eastern portion of New York State (Figure 1). The 460 ha (1136 ac) site is
heavily wooded with the exception of the 20 ha lake; clearings in the vicinity of the recently

ra
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reconstructed dam, which impounds the lake at its southern end; the central portion of the site,
where eight of the nine original site buildings are located; and near the entrance to the site,
where the ninth building is located (Figure 2).

The site history indicates that of the nine buildings, only four may have been potentially used
for the processing or storage of radioactive materials. These buildings are the 700 m? (7500 ft?),
Plutonium Facility, the Waste Disposal Building (39 m?), the Shield Mock-Up Building (60 m?),
and the Critical Facility (510 m?) (Figures 3 through 6). The 1986 radiological survey identified
residual contamination above the NRC guidelines in the eastern portion of the Plutonium
Facility, a small area in the Multiple Failure Building (45 m?) and Waste Disposal Building
(54 m?), and one measurement location, remediated at the time of the survey, in the Critical
Facility. The other buildings located on the site include the Engineering Building (410 m?), the
Lodge (66 m®), and a house currently occupied by the site caretaker that was previously known
as the Remote Assembly Building (106 m?) (Figures 7 through 10).

OBJECTIVES

The objectives of the confirmatory process were to validate the results of the NES final surveys
by providing independent document reviews and radiological data for use by the NRC in
evaluating the adequacy and accuracy of the NES radiological status report for the buildings and
surrounding soil areas. The radiological survey was performed to supplement previous survey
results and gather additional data, to confirm that no contamination in excess of the unrestricted

use limits exists on the remainder of the property.

DOCUMENT REVIEW

ESSAP reviewed the NES work plan for soil remediation, the decommissioning plan for the
Plutonium Facility and Multiple Failure Building, final release survey plan, and final survey
report and supporting documentation concerning site characterization and remediation

activities.** Information was evaluated for accuracy, completeness, and compliance with

guidelines.
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PROCEDURES

A survey team from ESSAP visited the Nuclear Lake Site from September 20 through 28, 1993,
and performed visual inspections, measurements, and sampling. The surveys were in accordance
with a plan dated September 17, 1993, submitted to and approved by the NRC Headquarters
Division of Low-Level Waste Management and Decommissioning.' The surveys performed for
the various portions of the site were objective dependent. Confirmatory survey procedures were
implemented for remediated site buildings and outdoor soil areas and radiological survey
procedures, designed to meet draft NUREG/CR-5849 requirements, were used for the remaining
unaffected buildings and outdoor areas. Confirmatory and radiological survey procedures are
described below. Additional information regarding instrumentation and procedures may be
found in Appendices A and B.

CONFIRMATORY SURVEY PROCEDURES: INTERIOR

The following procedures were used for interior surveys of the Plutonium Facility, the Waste
Disposal Building, and the Multiple Failure Building.

Refe Grid
ESSAP used the 1 m x 1 m survey grid system, established by NES, for referencing
measurement and sampling locations. This grid system had been installed on the floor and lower

walls (up to 2 m) of the rooms within each building. The upper walls and ceilings in rooms 3

and 5 of the Plutonium Facility were also gridded.

Measurements and samples collected from ungridded surfaces were referenced to the floor

and/or lower wall grid or to prominent building features.
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Surface Scans

Surface scans for alpha, beta, and gamma activity were performed over 100% of floor and lower
wall surfaces and 5 to 10% of the upper wall and ceiling surfaces of the Waste Disposal
Building, the eastern portion of the Plutonium Facility (Rooms 2-5, 14, and 15), and the
Multiple Failure Building. Scans of non-remediated portions of the Plutonium Facility (Rooms
1, 6-13, 16-18) covered 50% of floor and lower wall surfaces. The floors of Rooms 12 and 13,
both restrooms, could not be scanned due to standing water. Scans were performed using gas
proportional, GM, and/or Nal detectors coupled to ratemeters or ratemeter-scalers with audible
indicators. Locations of elevated direct radiation, detected by scans, were marked for further

investigation.

Surface Activity Measurements

Three hundred and sixteen direct measurements for total and removable alpha and beta activity
levels were performed in the Plutonium Facility, 20 were performed in the Waste Disposal
Building, and 17 in the Multiple Failure Building. Most direct measurement locations were
selected randomly; however, 21 sets of measurements (17 in the Plutonium Facility, 3 in the
Waste Disposal Building, and 1 in the Multiple Failure Building) were performed in areas based
on the surface scan results. The measurements were made in floor and lower wall grid blocks
and at a frequency of | measurement for every 20 m’ of upper wall and ceiling surfaces (scans
identified elevated direct radiation at 11 of the 124 upper wall and ceiling measurement
locations). Figures 11 through 21 show measurement locations. Locations with alpha or beta
surface activity levels, which exceeded the NRC average surface activity guideline, were
investigated to determine the size of the contaminated area, a direct measurement made within
each contaminated region, and 4 to 6 additional grid block measurements performed to determine
the average surface activity levels in the contiguous | m’ area. A weighted 1 m® average was

then determined in accordance with NUREG/CR-5849. At representative locations where NES

i

Nuciear Lake Siie - December 6, 1993




performed additional remediation, ESSAP performed pre- and post-remediation measurements.
Direct measurements were made using gas proportional detectors coupled to ratemeter-scalers.

A smear sample for determining removable gross alpha and gross beta activity levels was
collected from each direct measurement location or, when more than cue mcasurements was
performed in a grid block, from the direct measurement location with the highest total activity.

Exposure Rate Measurements

Exposure rate measurements were performed within each room of the Plutonium Facility and
in the center of the Muitiple Failure Building and the Waste Disposal Building (Figures 19
through 22). Exposure rates were measured at 1 m above the floor using a pressurized
ionization chamber (PIC).

Subfloor Soil Sampling
Soil samples were collected from 25, 2, and 1 subfloor locations within the Plutonium Facility,
Waste Disposal Building, and the Multiple Failure Building, respectively (Figures 19

through 22). Soil sample locations were placed adjacent to expansion joints or floor cracks,
when present.

CONFIRMATORY SURVEY: EXTERIOR

The following procedures were applicable to the perimeter affected soil areas associated with the
Plutonium Facility, the Waste Disposal Building, and the Shield Mock-Up Building.

Reference System

ESSAP used prominent building features to reference measurement and sampling locations.

Nuciear Lake Site - December 6 1993 6



Surface Scans

Surface scans for gamma activity were conducted over the exterior grounds of the affected
buildings extending out to a distance of 10 m. Surface scans were performed using Nal
detectors coupled to ratemeters with audible indicators. Locations of elevated direct radiation
detected by scans were marked for further investigation.

Soil Sampli
Soil samples were collected from 21 locations within excavated areas, or adjacent to the

excavations, that were associated with the Plutonium Facility, Waste Disposal Building, and the
Shield Mock-Up Building (Figures 23 and 30).

Exposure Rate Measurements

Exposure rate measurements were made at 16 of the soil sampling locations. Measurements
were made at 1 m above the surface using a PIC (Figures 23 and 30).

RADIOLOGICAL SURVEY PROCEDURES: INTERIOR
The procedures described below are applicable to the interior of the following unaffected

buildings: Engineering Building, Shield Mock-Up, Critical Facility, the Lodge, and the Remote
Assembly Building.

Reference System

ESSAP used prominent building features to reference measurement and sampling iocations.
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Surface Scans

Surface scans for alpha, beta, and gamma activity were performed over a minimum of 10% of
the accessible floors and lower walls (up to 2 m) of each building with the exception of the
Lodge. Because of the extent of debris on the floors and the wet surfaces, only gamma and
minimal beta scans could be performed in the Lodge. Scans were performed using gas
proportional, GM, and/or Nal detectors coupled to ratemeters or ratemeter-scalers with audible

indicators.

Surface Activity M I

Direct measurements for total alpha and/or beta surface activity were performed at a minimum
of 30 locations within each building (Figures 24 through 28). Direct measurements were
performed using gas proportional ar.d/or GM detectors coupled to ratemeter-scalers. Smear
samples for determining removable activity levels were collected from each direct measurement
location. Only beta direct measurements were performed in the Lodge, due to the extensive

debris and wet surfaces.

Exposure Rate Measurements .

Exposure rate measurements were made in each building (Figures 24 through 28).
NUREG/CR-5849 recommends that an exposure rate measurement be performed at each direct
measurement location; however, the small size of most of the site buildings did not necessitate
this measurement frequency. Therefore, one measurement was made per building or room,

whichever was applicable. Measurements were made at 1 m above the surface using a PIC.

Subfloor Soil Sampling

Subfloor soil samples were collected from 2 locations within each building (Figures 24
through 28).

Nuclear Lake Site - December 6, 1907 8



RADIOLOGICAL SURVEY PROCEDURES: EXTERIOR

The following procedures were used for unaffected portions of the site associated with buildings,
roads, walkways, and the dam area.

Reference System

The unaffected outdoor areas were subdivided into 4 survey units (Figure 29). ESSAP then
established a grid system consisting of SO m x 50 m grid blocks to reference measurement and
sampling locations within survey unit areas located north of the dam. Prominent site features
or structures were used for reference measurement and sampling locations which were south of
the dam area.

Surface Scans

Surface scans for gamma activity were conducted over approximately 100% of the cleared
portions of the site, which included those areas associated with the buildings, roads, walkways,
clearings, and the remnants of the emergency generator building, sodium tent, and shield blocks.
Additional scans were performed over approximately 10% of the remaining portions of each
survey unit. Scans were performed using Nal detectors coupled to ratemeters with audible
indicators. Locations of elevated direct radiation detected by scans were marked for further

imnvestigation.

Soil Sampling

Surface (0 to 15 cm or less in depth) soil samples were collected from 127 locations within the
4 survey units. Subsurface samples could not be collected due to the proximity of bedrock to
the surface, where, at many locations, refusal was reached at 5 cm in depth. The surface soil
samples collected from each survey unit also incorporated the land areas located outside of the
buildings’ perimeter. Soil sample locations were systematically selected throughout the site or

were located at suspect locations that were identified during surface scans. Sample locations
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were typically clustered around each building and spaced further apart, within the heavily
forested portions of each survey unit (Figures 30 through 35).

Exposure Rate Measurements

Exposure rates were measured at 1 m above the surface at 33 soil sampling locations using a
PIC (Figures 30, 31, 32, and 35). For ali remaining soil sampling locations, a gamma radiation
measurement was performed at contact and at 1 m above the surface using a Nal detector
coupled to a ratemeter, and compared with the ambient background level.

SAMPLE ANALYSIS AND DATA INTERPRETATION

Samples and data were returned to ESSAP's Oak Ridge, Tennessee facility for analysis and
interpretation. Smears were analyzed for gross alpha and gross beta activity with a low
background proportional counter. Soil samples were individually analyzed by gamma
spectrometry. The spectra were reviewed for uranium, thorium, americium, cesium and any
other identifiable photopeaks. Nine composite samples were also analyzed for isotopic
plutonium by alpha spectrometry. Subfloor samples from Rooms 2, 3, and 4 and sample- from
the exterior of the Plutonium Facility and samples where Am-241 lev:ls exceeded the gamma
spectrometry minimum detectable activity levels were selected for the alpha spectrometry
analysis.

The background was subtracted from the smear analytical results and direct measurement data
and the results were converted to units of dpm/100 cm®. Exposure rates were reported in uR/h
and included background. Soil results were reported in pCi/g. The data were compared to the
final survey results provided by NES and the NRC generic and site specific guidelines.*"" The
background exposure rates and radionuclide concentrations in soil previously collected were also

used for dawa comparison.*
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FINDINGS AND RESULTS
DOCUMENT REVIEW

ESSAP’s review of the characterization, decontamination and decommissioning, and the final

aggenagum reports 1ae i 4 c

deficiencies in the

( i 11N Thege
documents ihese
which included conce: regarding th Cled ouldoor area characterization
.

methods, were provided to the NRC 1n several

corresponc

CONFIRMATORY SURVEY: INTERIOR

Provided below are the results of the confirmatory surveys of the Plutonium Facility, Waste
Disposal Building, and th lure Building
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of 100 dpm/100 cm’ for alpha and 5,000 dpm/100 cm? for beta. These 1 m’ averages ranged
from O to 93 dpm/100 cm’ and -110 to 1,300 dpm/100 cm? for alpha and beta, respectively.

Total activity levels in the unaffected rooms of the Plutonium Facility (Rooms 1, 6-13, and
16-18) were -7 to 180 dpm/100 cm’ for alpha and -590 to 2,600 dpm/100 ¢cm? for beta. The |
m’ average ranges were 14 dpm/100 cm? and 370 dpm/100 cm’ for alpha and beta, respectively.

Removable activity levels for the Plutonium Facility ranged from -4 to 12 dpm/100 c¢m’ for gross
alpha and -5 to 21 dpm/100 cm® for gross beta.

Total surface activity levels in the Waste Disposal Building ranged from -2 to 27 dpm/100 cm?
and -660 to 950 dpm/100 cm® for alpha and beta, respectively. The 1 m’ averages were
9 dpm/100 cm? for alpha and 1,400 to 1,700 dpm/100 cm?, for beta. Removable activity levels
were -1 to 4 dpm/100 ¢cm® and -4 to 8 dpm/100 cm? for gross alpha and gross beta, respectively.

The activity levels in the Multiple Failure Building were -7 to 27 dpm/100 c¢m’ for alpha and
-500 to 1,300 dpm/100 em’ for beta. The 1 m’ average was 14 dpm/100 cm® for alpha and
770 dpm/100 cm’ for beta. Removable activity levels were -1 to 4 dpm/100 cm’ for gross alpha
and -5 to 5 dpm/100 cm? for gross beta.

Exposure Rates

Exposure rates for the affected buildings are summarized in Table 3. The exposure rates,
including background, in the Plutonium Facility ranged from 9 to 12 uR/h and averaged 10
uR/h. Background inclusive exposure rates in the Waste Disposal Building and Multiple Failure
Building were 10 uR/h and 8 uR/h, respectively.

Radionuclide C trations in Subfloor Soil

Table 4 provides a summary of the radionuclide concentrations in subfloor soils within the

affected bui'dings. The samples collected from beneath the Plutonium Facility, Waste Disposal

Nuclear Lake Site - December 6, 1993 13



Building, and Multi ntained the following concentration ranges: Cs-137,

i

less than 0.1 to 0.7 pCi/g; Am-241, an 0.1 pCi/g; Th-232, 0.3 to 1.0 pCi/g; U-235, less

than 1.1to 1.1 pCi/g. Plutonium concentrations in composite

> &

samples are summarized in Table 5 and subfloor samples were less than 0.09 to 0.12 pCi/g for

Pu-238 and less than 0.07 pCi/g for Pu-239/240. Due to the low levels of plutonium and

americium present in samples as indicated here and elsewhere in this report (most sample

levels were below the mimimum detectable activity level) ESSAP was unable to

concentratior

confirm the plutonium to Am-241 ratio of
CONFIRMATORY SURVEY: EXTERIOR

4
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RADIOLOGICAL SURVEY: INTERIOR

The results of the interior surveys of the Engineering Building, the Critical Facility Building,
the Shield Mock-Up Building, the Remote Assembly Building, and the Lodge are provided

below.

Surface Scans

Alphz, beta, and gamma surface scans of the interiors of each building did not identify any

locations of elevated direct radiation.

Surface activity levels for each building are summarized in Table 7. The total activity levels
within the Critical Facility were -7 to 37 dpm/100 cm? for alpha and -290 to 1,100 dpm/100 cm?
for beta; removable activity levels were -1 to 4 dpm/100 cm’ and -7 to 8 dpm/100 c¢m? for gross
alpha and gross beta, respectively. For the Engineering Building, total activity levels were -2
to 23 dpm/100 cm’ for alpha and -320 to 850 dpm/100 cm’ for beta. Removable activity levels
were -1 to 6 dpm/100 cm® for gross alpha and -5 to 16 dpm/100 cm® for gross beta. The
Remote Assembly Building total activity levels were -620 to 54 dpm/100 cm’ for alpha and -620
to 730 dpm/100 cm’ for beta; removable activity levels were -1 to 4 dpm/100 cm® for gross
alpha and -7 to 6 dpm/100 cm? for gross beta. The total alpha activity levels in the Shield
Mock-Up Building were -2 to 39 dpm/100 cm’ and beta activity levels were -580 to
820 dpm/100 cm?; removable activity levels were -1 to 10 dpm/100 ¢cm? for gross alpha and
-7 to 14 dpm/100 cm’ for gross beta. The beta activity levels within the Lodge were -650 to
1,200 dpm/100 cm’® and removable activity levels were -1 to 6 dpm/100 cm’ for gross alpha and
-7 to 8 dpm/100 cm?® for gross beta.

There were four alpha measurement locations in unaffected buildings which were in excess of
25% (25 dpm/100 cm?) of the alpha guideline, one each in the Critical Facility and Shield

Mock-Up Building and two in the Remote Assembly Building. One location within the Remote
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Assembly Building was attributed to the rock and masonry construction material of the fireplace

and the second location, also a result of natural background radioactivity, was on a rock
E ’

outcropping found in the basement of the structure. For the locations in the other buildings,

there were no indications, based on additional measurements from the localized areas (1 m® and
surface scans, that there was contamination present. There were no beta measurements which

exceeded 25% (1,250 dpm/100 cm’®) of the beta guidelines.

Exposure Rates

Area background exposure rates ranged from 9 to 11 uR/h and averaged 10 uR/h.* Exposure

rates, including background, for each unaffected building are summarized in Table 8 and were
as follows: Critical Facility, a range of 11 to 12 uR/h and averaged 12 uR/h: Engineering

Building, a range of 9 to 10 uR/h and averaged 9 uR/h; Remote Assembly Building, a range of

~ 1

to 11 uR/h and averaged 9 uR/h; Shield Mock-Up Building the exposure rate was 10 uR/h:

and for the Lodge exposure rates ranged from 9 to 10 uR/h and averaged 10 uR/h

Radionuclide

Radionuclide concentrations in subfloor soil samples are provided in Table 9. Concentration

ranges for all the subfloor samples were less than 0.1 to 0.2 pCi/g of Cs-137; less than 0.1 to

pCi/g of Am-241, 0.1 t0 0.7 pCi/g of Th-232, 0.1 t0 0.2 to U-235, and 0.2 > to 0.8 pCi/g

RADIOLOGICAL SURVEY: EXTERIOR
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lutonium concentrations in composite samples, summarized in Table 5; were
I }

pCi/g for Pu-238 and 0.05 10 1.2 pCi/g for Pu-239

The maximum Cs-137 concentration of 6.1 pCi/g coincided with the location of elevated gamma
radiation identified in Survey Unit 2. The average Cs-137 concentration in the four samples

collected from the contiguous 100 m* area was 1.3 pCi/g

DISCUSSION

SAP initiated instrumentation cross-comparison at the time of the confirmatory survey. These
cross-comparisons were initiated because of the significant areas of residual alpha contamination
being identified while performing surface scans and investigative direct measurements in Rooms
3, 4, and 5 of the Plutonium Facility. A review of NES alpha instrumentation calibration

records, a comparison of ESSAP and NES instrument responses to a known activity plutonium

calibration source, and subsequent ccaversions from counts per minute to dpm/100 cm?,

indicated that the eff« ency factor provided to NES for their ZnS detectors was in error. The
efficiency provided (3¢ 7) appeared to be a 27 rather than the appropriate 4« efficiency, which
is typically 15 to 20%. As a result, NES underestimated residual alpha activity, where present,

by 50 to 60% during the initial termination survey

After consultation with the NRC, ESSAP disce J the confirmatory survey for F >oms 3,
4, and 5, where the most wide spread resid ination had been identified, and NES then
performed the additional characterization sur remediation, and post-remedial surveys in
these areas. For these surveys, NES obtained large area detectors which were better suited for
conducting surface scans and identifying gross contamination at the plutonium guideline levels
in addition, NES acquired recalibrated instrumentation to be used for quantitative surface activit y
measurements during characterization and post-remedial action surveys. The results of these
surveys were provided in the October 1993 a ) inal project report.” At the
\

completion of the secondary remedial actions and NES surveys, ESSAP concl

~ryn firmiatnr iruay Nt -
coniirmatory survey oi these areas

Nucicar Lake See - Decomber 6




COMPARISON OF RESULTS WITH GUIDELINES

The confirmatory survey results were compared with both the data provided by NES and the
generic and site-specific NRC guidelines for release to unrestricted use. The radiological data

for the building and unaffected outdoor soil areas, were also compared with the guidelines.

The applicable surface contamination guidelines, presented in Appendix C, are those for
plutonium and Cs-137.

The plutonium guidelines are:

Total
100 dpm/100 cm’, average in a 1 m? area
300 dpm/100 cm?, maximum in a 100 cm’ area

Removable
20 dpm/100 ¢m?

The Cs-137 guidelines are those for the beta-gamma emitters which are:

Total
5,000 dpm/100 cm?, average in a 1 m® area
15,000 dpm/100 ¢m?, maximum in a 100 ¢cm? area

Removable
1,000 dpm/100 cm’

Exposure rates, at 1 m, were compared with the 5 xR/h above background guideline, currently
being used by the NRC."

Soil concentration levels of Cs-137 were compared with the 15 pCi/g site-specific guideline.
The site-specific guideline for total plutonium is 25 pCi/g. Americium-241 concentrations,
together with the results of plutonium analyses, were used to determine the plutonium
concentrations relative to the guideline. An Ar:-241 to plutonium ratio of 1:7 developed by
NES and approved by the NRC, was used to estimate total plutonium levels in samples that were

Nuciear Lake Site - December 6, 1993 19
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TABLE 1

SUMMARY OF PRE-REMEDIATION SURFACE ACTIVITY MEASUREMENTS
AFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Inml '\chnh Rangc (dlml’lm‘(m ) Removable Activity

Number of Measurement RO R ——_——
! Rangt

Location® Locations Singie Measurements l Grid Block Average

- S B

- ; : T .
\nwlsJ)! 1 ¢ (:rid Blocks | /\ll)ha ! R(H i \lph') T : / a | Beta

— = e —— = e e e e —— —— ——— l

Plutonium Facility
it o
{ Room3

Floor

11 to 800 710 to 47.000 0 to 28 j‘ 860 to 47,000

LLower Walls 59 to 230 230 to 650 !

| S S ——

1]. Walls and Ceiling
{ Room 4

it

-

20 to 440 420 to 270

¢("n4‘f) 270 to 880 i / 2 i{)ﬂh\ Q"«l'

U. Walls and Ceiling | 2 | 3310 g_tm 610 4.900 |
et staiii el — . " el el —— " Ao Frams -

| Room 5§

—t

Floor _ | | Viumrn

{ R'mm 14

f 0or - i i S7to : ‘(7 I ‘(l‘{n] Ii.\“ 120 820 J
k. e : o— Ve JN— - —i_ S PR ' e

ann 1S

T ——. |

— - e——

: — ! g 1
_ Floor A - 1 2 {lw ,m_ 19500 100,000 | 200270 | 1,100t021,000 | -1t0d4 | 41010

EEE——— e —— — g e ——————————————————————————————————————————————————

2 to 260 41(\ 10 - ’M) (l)ﬂ L <. to 34 _1 2.000 to 7.800 y o 6 J o

\\ aste Disposal lemng‘ 7
i
l

\hmlplo Failure Rmidmg

-

Floor 2 : 720 to 50,000 I I r 9 800

*Refer to Figures 14 through 16, 17 through 19, 2




TABLE 2

£
§ SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
. NUCLEAR LAKE SITE—-AFFECTED BUILDINGS
v PAWLING, NEW YORK
] - - g
§ Total Activity Range
; Number of M'easuremen: P (dpm/100 cm?) Removable Activity
z Locaties® Locations - Range (dpm/100 cm’)
Single Measurenents Grid Block Average
Sin_g_le-pt. Grid Blocks Alpha Beta Alpha Beta Alpha Beta
Plutonium Facility
Room 1
Floor 9 ---b 20 to 59 640 to 570 --- -1to4 Sto3
ok Lower Walls 8 -5to 84 -570 to 360 --- -1t06 -4 10 |
~|_U. Walls and Ceitin 1] 31058 | 590 t0 490 104 | 304
Room 2
Floor 12 --- 9to 52 810 to 1,200 --- - -ltod 3to2
Lower Walls 9 ] 7 to 200 -520 to 500 72 26 -1to 1 4101
i __U. Walls and Ceiling 17 1 Oto 110 -850 to 3R0 73 --- -1t06 3to 8
Room 3
Floor 9 3 0 to 70 560 to 1,000 16 to 23 650 to 680 -1to 4 -4 10 §
Lower Walls 6 1 -5 to 25 190 to 350 20 84 -ltod -1to |
i U. Walis and Ceiling 13 3 -2 to 200 -640 to 730 0 to B0 -100 to 310 -4 to 12 -5to 8
Room 4
Floor 9 4 0 to 140 -140 to 400 9to4i 5 to 400 1106 -1to7
Lower Walls 8 --- -2 to 20 -560 to -110 --- --- -1to4 S5to 6
U. Wall and Ceiling 15 - 8 to 60 -1,800 to 6 - - -ftod 4108




TABLE 2 (Continued)

561 9 13qUWRI] - g I JeNonN

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
NUCLEAR LAKE SITE—-AFFECTED BUILDING
PAWLING, NEW YORK
Total Activity Range
Number of Measurement (dpm/100 em?) Removable Activity
» Locations Range (dpm/100 cm?)
R Single Measurements Grid Block Average v

|  Floor 1 7 to 70 850 to 1,200 23 480 -lto4 Stod

E Lower Walis —- 5 to 80 120 to 550 - = -ltod -4 to 1

ﬂ U. Walls and Ceiling 3 -- 8 to 93 -20 to 260 --- - ltod 4101
me 6

Fl 1 1 5 to 180 210 to 1,500 14 370 -1to4 3100

| Lower walls 3 . 91036 | 25010410 4104 | 305

l U. Walls and Ceiling 3 — -2 to 32 19 to 230 -~ - -1t04 4103
Room 7

Floor -- 16 to 34 880 to 960 --- -1to 1 -1to3

Lower Walls 5to 36 250 to 570 --- -l1tol Stol

U. Walls and Ceiling 3 -== 21011 24 to 240 p— - -ltol -lt03
Room 8

Floor 3 -—- 14 to 27 960 to 1,100 --- --- ltod -1to 8

Lower walls t --- 210 16 -240 to 410 — — -1to 1 -3t00

U. Walls and Ceiling 3 --- 2020 38 to 330 --- --- -1 to 1 3109
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TABLE 2 (Continued)

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
NUCLEAR LAKE SITE—-AFFECTED BUILDING
PAWLING, NEW YORK

£661 '9 12qua0aq] - g I SwONN

Total Activity Range
Number of Measurement (dpm/100 cm’) Removable Activity
Locations Range (dpm/100 cm?)
Single Measurements Grid Block Average |
I Floor 2 Oto7 790 to 880 --- -ftod -3 to -1
Lower Walls 3 -7 to 14 -340 to 230 --- -1to i -4 100
1J. Walls and Ceiling 3 -2 to 27 -80 to 130 --- — -1 to 1 -Stol
Room 10
Floor 8 23 to 82 890 to 1,200 --- --- -1t0 6 Sto0
Lower Walls 9 -2 to 55 -480 to 360 --- - -1to4 -4 to 21
U. Walls and Ceiling 8 210 16 -120 to 450 - -lto4 -310 17
Room 11
Floor | --- 14 630 --- -~ 6 -4
Lower Walis 3 p— Oto I8 -26 to 210 --- -1to ] -1 to3
U. Walls and Ceiling ! --- 18 290 — --- -1 0
Room 12
Lower Walls 4 --- 2to 18 -210 to 360 --- --- -1 3to3
U. Walls and Ceiling 3 --- Sto 11 340 to 2,300 --- --- -1to4 0to-4




TABLE 2 (Continued)

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
NUCLEAR LAKE SITE—-AFFECTED BUILDING

PAWLING, NEW YORK

E861 G I3QWE0] - WG I IOy

Location®

Nuomber of Measurement

Locations

==

Total Activity Range
(dpm/100 cm’)

Single Measurements

Grid Biock Average

Removable Activity
Range (dpm/100 cm?)

Grid Blocks | Alp Beta | Alpha __Alpha
Floors --- 18 to 25 -430 to 2,100 --- --- 1 4t03
I Lower Walls -- 9to 16 200 to 280 === --- -ltod “A#n T
Room 14
I Floor 3 2 0to 150 450 to 510 50 to 93 -110 to 1,100 -1t0 6 40!l |
Lower Walls 8 - 2 to 48 -260 to 570 e — -1to | -4 to | l
U. Walls and Ceiling == | _0Oto66 -76 to 320 -- — -1104 -4 to |
Room 15
Floor 2 -5 to 43 560 to 2,500 9to 18 780 to 1,300 -ltod -4 10 |
l Lower Walls 6 --- 5to 64 18 to 730 --- --- -l1to 1 3to3
U. Walls and Ceiling 8 -- 11 to 89 58 to 610 --- -lto4 Stod
Room 16
15 - 18 to 68 640 to 1,200 - - -1to 8 Sto7
Flﬁwer Walls 13 --- -5 to 50 -230 to 1,000 --- -- -lt04 -Sto 6
U. Walis and Ceiling 12 --- -5 043 -76 to 310 --- --- 4106 3tob




TABLE 2 (Continued)

z
:
E SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
i NUCLEAR LAKE SITE-AFFECTED BUILDING
5 PAWLING, NEW YORK
ﬂ" == —
% . Total Activity Range
> Number of Measurement (dpm/100 cm?) Removable Activity
£ Location® Locations ) Range (dpm/100 em®)
Single Measurements Grid Block Average
Floor 2 34 10 86 310 to 500 1 410 | 1
|  Lower Walls 6 30 to 73 240 to 870 --- 1tol Sto6
[ U. Walls and Ceiling 5 15 to 55 250 to 940 - - 108 3103

- [Room 18

Floor 2 41 to 89 -11 to 860 -

Lower Walls 5 -7 to 20 5 to 2,600 --- -

U. Walls and Ceiling 3 11 to 64 -10 to 490 - -

Waste Disposal Building

Floor 4 3 2to27 400 to 950 9 1,400 to 1,700

Lower Walls 9 -2 to 2§ -660 to 390 —— -

U. Walls and Ceiling 7 0to9 180 to 350 — s

Multiple Failure Buildings

Floor 8 i Sto27 500 to 1,300 14 770

Lower Walls 3 2107 -500 to -460 --- ---

). Walls and Ceiling ey 6 - -Tto S -460 to 120 - -

"Refer to Figures 11 through 21.



TABLE 3

EXPOSURE RATES
AFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

| " Exposure Rate Range
a 3
- Locau | at 1 m (uR h) 3 Average |

1
|
1

*Refer to Figures 19 through 22.

*Includes background.

Nucicar Lake Site - December 6 1993

Plutonium Facility 91012 10
Waste Disposal Building 10 10 :
Multiple Failure Buildin 8 8




TABLE 4

RADIONUCLIDE CONCENTRATIONS IN SUBFLOOR SOIL
AFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Radionuclide Concentration (pCi/g)

i Location® |
A ‘ Am-241 Th-232 * U-238

| Plutonium Facility

|-

| Room 1

= &
D.S5

B.8

0.6

H,lI

{ Room 2

~ ¢

K8

Room

B,3

|
|
|
|
!

i«m
>

| S U U —

| Room 4

B 4 01+ (

e et e e At i e 08 . o

G.3f

| Room §

('s’

I. s ————

| Room 6

{




TABLE 4 (Continued)

RADIONUCLIDE CONCENTRATIONS IN SUBFLOOR SOIL
AFFECTED BUILDINGS
NUCLEAR LAKE SITI
PAWLING, NEW YORK

Location®

Radionuclide Conc x'mruliun_t}_)( i/g)

Cs-137 Am-241 Th-232 U-235

» —

wl’lmuninm Facility (Continued)

! Room 10

y £
)

e — S—

[ Room 14

| Room 15

A

K,3

| SRR S —

'lemm 16

U ——

Pr————— r———

1

Room l’\




TABLE §

PLUTONIUM CONCENTRATIONS IN COMPOSITE SOILS

NUCLEAR LAKE SITE
PAWLING, NEW YORK

Location®

Plutonium Concentration (pCi/g)

Pu-239/240 Pu-238

Plutonium Facility Subfloor
Room 2

<0.03 <0.12

| Plutonium Facility Subfloor
Room 3

<0.G3 12 + 0.08"

Plutonium Facility Subfloor
Room 4

<0.07 <0.09

Plutonium Facility
Exterior Sample Locations

<0.03 <(0.8

Plutonium Facility
Exterior Sample Locations 5-8
|2 ,

<0.07 0.04 + 0.04

Plutonium Facility
Exterior Sample Locations 9-12

<(.24

Survey Unit 3
270N,20W: 270N.0

<0.02

P ——— J»—

Survey Unit 3
2B6N,9W: 283N 46W

<0.07

| Survey Unit
| 400N,60W:

A
.
A

.-

25N,30W:; 465N

0.05 + 0.04

40W

*Refer to Figures 22, 23, and 34
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TABLE 6

EXPOSURE RATES AND
RADIONUCLIDE CONCENTRATIONS IN SOII
AFFECTED OUTDOOR SOIL AREAS
NUCLEAR LAKE SITI
PAWLING, NEW YORK

Exposure Rate |__

‘ Radionuclide Concentration (pCi/g)
Location® i = T :
at 1m (uR/h) | (s.137 Am-241 Th-232 U-235

| . T
| Plutonium Facility

{ N
N 4 () f ()

e ————e———————

| Waste Disposal '!hinl_(_i_mﬁ 'y B

|

|

| Shield Mock-Up Building

S —

| VS ——" — — —




TABLE 7

SUMMARY OF SURFACE ACTIVITY LEVELS
UNAFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Number of Total Activity Range (dpm/100 cm?) Removable Activity Range
Single Measurements (dpm/100 cm’)

T - NS P — -

. Locations - Beta ’\'[‘hﬂ'

. ,
Location® | Measurement

f
Beta

- R R,

‘ Critical Fac ility
Floor | , ' ( . 660 to );nxv
Lower Walls 8 7 to 18" 5 290 to 510°
Engineering Rnihlmg 7 7 7
Floot | , ; 2 to 16" 120 to 850

4 :
. ! +1h Ty ¢
| ower Walls | P 120) to 230

Remote Assembly Building

| oo

270 to 610

|
$
!
|

L ower Walls 620 to 73()

t

i Shield Mock-up Building

it

| 420 to R20
Lower Walls ' i | p . ; SR to 400

| Floor

Lodge

Floos - = » A | -580 to 1,200°

— ——

650 to -2404

Lower Walis
*Refer to Figures 24 through 28

"Minimum detectable activity is 25 dpm/100 cm? for alpha instrumentation
Minimum detectable activity is 390 dpm/ 100 cm’ for beta instrumentation
'Minimum detectable activity is 290 dpm/100 cm’ for beta instrumentation
*‘Minimum detectable activity is 12 dpm/100 cm?

'Minimum detectable activity is 16 dpm/100 cm’




TABLE 8

EXPOSURE RATES
UNAFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Exposure Rate Range
at 1 m (uR/h)®

Location®

Average

1

| Cnitical Facility
B »

N .

—




TABLE 9

RADIONUCLIDE CONCENTRATIONS IN SUBFLOOR SOIL
UNAFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

_ Radionuclide Concentration (pCi/g)
Location* 1

Am-241 | Th-232 1-235

| Critical Facilit

#1

#“‘7

e ——

| Engineering Building

: | -~ M
#1l | <VU.l

) i

-

<(.]

Shield Mock-Up Building

#1 f <0.1

i

Lodge

L S S n Fionrac 2 . ioh 9
Refer to Figures 24 through 28

T D I et LT A
Uncertainties represent the 5% cor




TABLE 10

EXPOSURE RATES AND
RADIONUCLIDE CONCENTRATIONS IN SOIL
UNAFFECTED OUTDOOR AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Location® Exposure Radionuclide Concentration (pCi/g)
ation Rate at |
1 m R/ Cs-137 ! Am-241 Th-232 U-235

Survey Unit 1
260N, 60E
280N, 70E
300N, 20E
300N, 80E
310N, S0E

314N, O
332N, I8E
342N, 0
350N, O
350N, S50E
375N, 25E

i — i —

SRS S——

—,—,—ee e

400N, 25E

400N, S0E

— —————
——4

-— 4

4:54’\“ :RI’

— J—

S500N. O

s

SOON, 25}

SOON, 50

SO00ON, 65E

b4

Nucicar Lake Sie - Deocember 6, 1991




Survey Unit 2

RADIONUCLIDE CONCENTRATIONS IN SOIL
UNAFFECTED OUTDOOR AREAS

TABLE 10 (Continued)

EXPOSURE RATES AND

NUCLEAR LAKE SITE
PAWLING, NEW YORK

Radionuclide Concentration (pCi/g)

Am-241

Th-232

U-23§

S e

0,0 12 0.1 £0.1 <(.2 0.8 +0.3 0.1+£0.1 | 04409
50N, 0 10 0.2 +£0.1 <0.1 07403 0.14£0.1 | 0640«
SON, 20E -- 0.4 +0.1 <{.1 09+£03 0.2+ 0.1 144+1.1
80N, 20E - 1.0 £ 0.2 <0.3 05403 01+0.1 i.1 417
100N, 0 11 0.2 +0.1 <0.1 0.8 +£03 01401 | 07+£08
100N, 25E -- 1.7 £ 0.2 <0.1 07403 0.1+£01 109+1.1
100N, 45E - 0.4 + 0.1 <0.2 1.0+ 0.3 02+01 | 09410
140N, SOE -- 20+0.3 <0.4 0.6 + 0.4 024+0.1 | 374£26
150N, 0 11 0.9 +£0.1 <0.1 0.7 +£ 0.2 0.1 £0.1 1.0 + 0.6
150N, 50E -- 1.1 £0.2 <0.2 1.0+ 04 0.240.1 12414
155N, SOE -- 1.0 + 0.1 <0.1 09 +0.3 0.1£01 106+1.6 |
163N, 24E - 0.7 + 0.1 <0.1 0.5+ 0.4 0.1+£0.1 | 08410 |
163N, 34E - 36+04 <0.2 0.6 + 0.5 <0.2 0.6 +2.1
168N, 29E 12 34 407 <0.3 <0.5 <(0.3 1.1 +1.1
168N, 29E - 6.1 +£03 <0.1 0.840.2 01401 | 0.840.2
(15-30 cm)
173N, 24E 12 0.3 +£0.1 <0.1 0.7+ 0.3 01401 | 0640.7
173N, 34E 9 0.5 +£0.1 <0.1 0.74+0.2 0.1+£01 | 06+1.3
188N, SOE 9 0.1 +0.1 <0.2 1.3+04 0.1+04 | 06+ 1.1
194N, 0 - 0.3 +0.1 <0.1 0.7+ 0.2 01401 | 05408
195N, 30E - 0.1 +0.1 <0.] 0.6 +£ 0.3 0.1+0.1 | 08+0.6
195N, 45E Y 0.4 4+0.1 <0.1] 0.8+ 0.2 0.1 +£0.1 1.0+ 0.8
200N, 0 10 <0.1 <(.1 0.7+ 0.3 0.1£0.1 |]04+06
200N, 30E - 0.1 £0.1 <0.1 0.7+ 0.3 01+01 | 06408
200N, SOE 9 1.1 4+ 0.1 <0.2 0.7+ 0.3 <(.1 09+ 1.1

Nucicar Lake Sur - December 6, 1993
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TABLE 10 (Continued)

EXPOSURE RATES AND
RADIONUCLIDE CONCENTRATIONS IN SOIL
UNAFFECTED OUTDOOR AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

. ] Exposure | Radionuclide Concentration (pCi/g)
Location® | Rate at |

Lm R/ | Am-241 | Th-232 ~ U-235 U-238

Survey Unit 2 (Continued)

210N, 35E
240N,
240N, 40E
240N, S0E
240N, 0
250N, SE
250N, S0E

Access Rd.
Pole #18

Access Rd.
Stream Culvert

Access Rd
Pole #16

—— ¥+

Access Rd
P\,‘IC %14

Access Rd
Pole #11

Access Rd
Pole #9

0,5W*
14N, 34W*
23N, TW*
50N, 10W*

— ¢

SON, 31W*

100N, OW*

100N, 24W*

Site - December 6, 199




TABLE 10 (Continued)

EXPOSURE RATES AND

RADIONUCLIDE CONCENTRATIONS IN SOIL

UNAFFECTED OUTDOOR AKEAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

"
|
[
|
|

Exposure

| Location® ‘ Rate at
! gl !’ !sglh

! Survey Unit 3

Radicnuclide Concentration (pCi/g)

1
Am-241 | Th-232 U-235 | U-

238 |

=

173N, 0

- 0,2

173N. 40W

193N, 82W

205N, 6W

210N, 50W

220N, B2W

? U W SR e - -

N, 120W

230N, 0

230, S0W

233N, TW

240N, 94W

249N, 58W

250N, 50w

250N. 1

256N, 83

268N, 98

269N

270N. O'

270N, 20W"

270N, .1}'\\"

283N, 46W!

QW

286N

25bN. 68W




TABLE 10 (Continued)

EXPOSURE RATES AND
RADIONUCLIDE CONCENTRATIONS IN SOIL
UNAFFECTED OUTDOOR AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

: T o ; Exposure | Radionuclide Concentration (pCi/g)
Aocation ; Rate at | 1 ) T | | 1
| | - | . 219 | 1 9 B
1 m @R | Am-241 | Th-232 | U235 | U-238

Survey Unit 3 (Continued)

e —————

290N. 10W

292N, 88W

101W

300N, 25W

g e

300N, S0W

310N. 1

Survey 1

R A

300N,

325N,




RADIONUCLIDE CONCENTRATIONS IN SOIL
UNAFFECTED OUTDOOR AREAS

TABLE 10 (Continued)

EXPOSURE RATES AND

NUCLEAR LAKE SITE
PAWLING, NEW YORK

i

i

'

B

l | Radionuclide Concentration (pCi/g) I

. | Cs137 | Am-241 | Th-232 U-238 U238 |
410N, 25W 9 01401 | <01 | 06402 | 01401 |07407

I 420N, 35W 9 02401 | <01 | 08+03 | 01401 | 09409
425N, 30W" 9 02+01 [01+01) 06+03 | 01+0.1 | 09407

B _eson 25w 9 06+01 | <01 | 06+02 | 01401 | 12408
450N, 35W 9 06+01 | <02 | 07405 | 01401 [124+11

' 465N, 40W" - 14+02 | 01401 08405 <01 |23+13
475N, 10W - 08+01 | <01 | 04403 | 01401 |08+05

' 475N, S0W - 0.8 + 0.1 <0.2 1.0404 | 01401 |14+14}
SOON, 10W : 03401 | <01 | 13404 12412 |

' 500N, 20W - 10402 [ 01401 06404
510N, 10W . 15402 | <02 | 05405

. 510N, 20W -~ 103401 | <01 ! 10402

*Refer to Figures 30 through 35.
' ®Includes background.

--No measurement made.

YUncertainties represent the 95% confidence level, based only on counting statistics.
l *Remote Assembly Building grid coordinates.

F*Sample composite groups aralyzed by alpha spectrometry for plutonium.

Nuclear Lake Site - December 6. 1993 75
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TABLE 11

GUIDELINE COMPARISON OF SURFACE ACTIVITY LEVELS
AFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK
Survey Averaged Total Activity (dpm/100 em”) :
. Unit Alpha® Beta” Culdicline/
. ATd | Number Std Number Std Satisted
(M) | of Meas. | ™M™ | Deviation | *+ | of Meas. | M | peviation | *-
Plutonium Building TR
Affected Area
Room 1 90 28 25 24 13 28 120 540 290 | Yes/Yes
[ Room 2 114 48 41 42 51 43 290 530 420 | Yes/Yes
Room 3 90 71 a6 74 56 71 200 490 290 | Yes/Yes
Room 4 96 52 36 49 47 52 43 420 140 | Yes/Yes
Room $ 2 24 77 100 110 24 760 400 900 | Yes/No
| Room 14 40 22 29 36 2 | 2 430 390 570 | Yes/Yes
Room 15 65 32 21 19 27 32 790 550 960 | Yes/Yes
Unaffected Area
Rooms 6-13, 16-18 360 146 24 25 27 | 146 440 490 510 | Yes/Yes
Waste Disposal Bldg. 54 41 20 52 13 a1 650 1000 910 | Yes/Yes
Multiple Failure Bidg. Yes/Yes

*Alpha surface contamination guidelines:

100 dpm/100 cm’, average in a | m’ area

300 dpm/ 100 cm?, maximum in a 100 cm’
*Beta-gamma surface contamination guidelines:

5,000 dpm/100 cm?, average in 2 | m’ area

15,000 dpm/

100 cm?, maximum in a 100 cm? area

“Calculated value for statistically testing site data in accordance with Draft NUREG/CR-5849.




TABLE 12

GUIDELINE COMPARISON OF SURFACE ACTIVITY LEVELS
UNAFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Averaged Total Activity (dpm/100 em’)

Survey | - : e . - e - — Guideli :
= Hine

Suildi Unit Alpha® {a” e S—

uilding [ paite, [ - ' -~ : D Eaeese S o Conditions

Number Std. : Number | Satisfied
‘ Mean - | 1 Mean L
4 { of Meas. Deviation - of Meas. Deviation i

i - St Wt e I VRN N

| Critical Facility | 510 m 34 14 8 : 34

e — S G———

660 290 750 Yes

Engineering ] () fy 280 500 Yes

1
I
{
|
{

|

i

};';\iﬁ'
-

>
4
|

|
|
f
|
|
|
:
:
1’

*Alpha surface contamination guidelines

100 dpm/100 cm’, average in a | m’ area
300 dpm/ 100 cm?, maximum in a 100 cm?
PBeta-gamma surface contamination guid=lines:
5,000 dpm/100 cm?, average in a | m? area
15,000 dpm/ 100 cm’, maximum in a 100 cm? area
“Calculated value for statistically testing site data in accordance with Draft NUREG/CR-5849
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APPENDIX A

MAJOR INSTRUMENTATION

Nuclear Lake Site - Decomber 6, 1993



APPENDIX A

MAJOR INSTRUMENTATION

DIRECT RADIATION MEASUREMENT

Instruments




LABORATORY ANALYTICAL INSTRUMENTATION

Sysiem




Low Background Gas Proportional Counter
Model LB-5110
(Tennelec, Oak Ridge, TN)




APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES




APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES

SURVEY PROCEDURES

s
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Removable Activity Measurements

Exposure Rate Measurements

ANALYTICAL PROCEDURES

Removable Activity




Gamma Spectrometry

and the
precipitated with

¢ ‘) 1 13 r
ICE alid 101

nannel analyzer




UNCERTAINTIES AND DETECTION LIMITS

CALIBRATION AND QUALITY ASSURANCI




Quality control procedures include

. Daily instrument background and check-source measurements to confirm that
equipment operation is within acceptable statistical fluctuations.
* Participation in EPA and EML laboratory Qu-lity Assurance Programs.
. Training and certification of all individuals performing procedures.
. Periodic internal and external audits
Nuclear Lake Sie - December 6 199 B-5



APPENDIX (

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




GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT
PRIOR TO RELEASF FOR UNRESTRICTED USH
OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE,
OR SPECIAL NUCLEAR MATERIAI
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FTABLE 1
ACCEPTABLE SURFACE CONTAMINATION LEVELS

RN

- .
Maximum Removable

v

My

MU0 |

]

ontaminat

-~ . (¥ - of < > - 14}
CMmMovani a 31 ¥ a ] iR Of surta area should be

it paper, applying n Tate pressure, a assessing ¢ amount of radoa

TiT st vt
timent oOf

contammation on ohiects

should be reduced proportionally and the entire s ice should be wiped
d maximum radiation levels associated with surface contamination resulting from beta gamma

1 : 1

mrad/h at 1 cm and 1.0 mrad/h at 1 cm, respectively, measured through not more than 7 millier:

| absorber




