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bay arca before we could recommend ils release for unrestricted use,
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770-4752.
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EXECUTIVE SUMMARY

This document encompasses a historical search, the sampting protocol to conduct an
cnvironmenial baseline radiological survey and the survey results for the Defense Distribution
Depot Memphis, Tennessee (DDMT). The historical scarch involved discussions with key
persons who were directly knowledgeable of the past radiological operaticns at DDMT. The
radiological survey protocol was develaped utilizing the guidance contained in various references
that are lisled in Appendix A. Also utilized were good health physics practices, and protocols
devcloped by the Depariment of the Army during previous basc closurcs. The survey results
indicate that not all facilites that stored radioactive material can be released for unrestricted use at
this time. Remediation of low level contamination in Building 319 musl he accomplished before
that facility can be released for unrestricted use.

The historical review of radiological activities at DDMT revealed that lantem mantles that contain
naturally occurring radicactive thorium were the primary items in storage. Discussion with
cwrrent and former radiaticn protecuon officers and employees did not indicate any evidence of
breakage or contamination of any facilities surfaces or the environment. Howcever, this survey
identified the South interior wall of Building 319 as having alpha contamination present that was
slightly above the release criteria for unrestricted use. '

The three other buildings identified by previous and current employees at DDMT were found w
be lree of any residual contamination. The employees collectively stated that the bulk of the
radivactive matcrial was stored over the years in a conex container alongside Building 319, An
attempt 1o locate the conex conlainer was unsuccessful.

BACKGROUND

DDMT was targeted for ¢losure during a Base Realignment and Closure (BRAC) action. DDMT
must remove all radicactive material currently 1n siorage and ensure that facilities where
radipactive material was stored can be released for unresiricted use.

The radioactive material (RAM) at DDMT was ransterred to other DIDRE depots. Furiher,
action is underway Lo direct line item managers (o no longer ship their radicactive commodiues o
DDMT. Any RAM forwarded 10 DDMT in the future will be regarded as a ransshipment and
immediately redirected to another Defense Logistics Agency (DLA) depot. They wilk perform ng
processing or repackaging of the RAM received. +

The primary RAM stored at DDMT were lantern mantles that contain naturally occurring
Thorium-232 (Th-232). The lantern mantles are exempt from licensing and controt by the
Nuclear Repulatory Commission (NRC) because of their low level of radioactivity.

Other radicactive commodities identified as having been storéd at DDMT are:

I. Smoke detectors containing generally licensed amounts of americium 241{Am-241).

2. Electron tubes containing non-licensed amounts of Th-232, tritium (H-3), and radiem-226
(Ra-225).

Wrist watches contzining generally licensed amounts of H-3 and Ra-226,
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4. Indicator and togple switches conlaining Ra-226.
5. Compasses containing H-3.

No maintenance work took place at DDMT Lhat may have involved the removal of radicactive
mailenal from the commaoditics and no repackaging or unwrapping of RAM occurred. Based
upon this background information, DDRE determined that all areas identiflicd as having stored
radioactive commaodities will be classified as unaffected areas as described in reference 1,
Appendix A.

SITE DESCRIPTION

DDMT was first activated as the Memphis General Depot in January 1942 under the U.S. Army,
It became a DLA depot in January 1964. It was a primary distribution siic for ¢lothing and
textiles. It is located in the extreme Southwestern comner of Tennessee inn the southern part of the
city of Memphis. DDMT occupies 630 acres with 6 million square feet of covered storage.

The four buildings located at DDMT that stored RAM consists of a concrete floor and concrels
precast or reinforced concrete wails. Two of the buildings, i.e., Buildings 319 and 629, had an
epoxy maicrial covering the tfloors. The cpoxy was probably added after the RAM was no longer
stored in the buildings to accommodate other hazardous substances such as corrosives. A
radivlogical survey of the {loor for Lthese two boildings would not detect any alpha or beta
conlamination.

HISTORICAL REVIEW

‘The historical review of DDMT operations involving RAM indicated that NRC generally licensed
and ticense exempt radioactive sources were stored at the Depot. Interviews were conducted on
August 6-7, 1996, with Mr, Woodward Thomas, Radiaticn Protection Officer (RPO), [rom 1975
1o 1983; Mr. Paul Blake. RPO from 1995 10 the present: Mr. Harry Hartwig, Physical Scientist.
from t983 1o the present; Mr. William Lovejoy, Chief, Recyclable Maieriats Branch, from 1981 1o
1984 and 1986 10 1987. and Mr. Skip Wallace, Chief, Fire Inspection, [rom 1982 10 the present.
In addition, interviews were canducted with Mr. John Tibbels, RPO [rom 1983 10 1989; Mr.
David Luscavage, RPO from 1989 10 1993; and Mr. Charles Crouch, Safety & Occupaticnal
Health Manager, from 1979 10 1987.

The interviewees siated that the RAM was primarily stored in a conex container near Building f
319 and that no disassembly of items occurred to, in, or from the conex containar, The ¢onex
container was removed long ago and could not be located. The surface below the conex
container had been resurfaced with asphalt. Allhough the interviewees stated thal they could not
remember any incidents involving RAM, they had not conducted a radiation survey (o verify their
starcment,

Intervicwees stated that radiation surveys had not been conducted in the past because they did not
have the necessary equipment. Also, the items were all generally licenscd and license exempt
which did not require any radiation stirveys in accordance with NRC regulations.
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Al the time of this survey, the starage cage in Building 359 housed about 4000 watches that
contained thtium. The walches were removed from the cage immediately and shipped to ancther
DLA depot.

TRAINING

The persons performing this survey were trained un the use of the instrumentation and the
procedures (o follow during the survey prier to beginning work, The DDRE Health Physicist was
responsible overall for the accuracy and adequacy of the dala. He was assisted by the DDRE
alternate Radiation Safety Officer and the current DDMT RPO.

SURVEY PROCEDURES

OVERVIEW

The Facilities identified as having stored radivactive commuodities were treated as unallected areas
as defined in NUREG-3849, Each location was considered a separate survey unit. Walls were
monitored only if they were in contact with the RAM,

Reparding Building 319, Bay 6, il was used 1o primanly store tantermn mantles but watches,
electron tubes, smoke detectors and toggle switches were alse stored in the facility, The
interviewees indicated thal the RAM was mainly stored in the Southeast comer. One interviewee
staled, however, that lantern mantiles at one time was stored throughout the bay area. The East
will was believed to be instalted sometime afier RAM was already being stored, Furthermore,
thers was evidence Lhat a wall was originally installed between Bays 6 and 7 but is now removed.
Epoxy material was applied over the floor at some time after the RAM was present and probably
alter the RAM had been removed from the facility. Even though the area was categorized as an
“unaffected area,” one square meter grids were drawn on the floor and 2 meters up the wall at the
Suutheast corner 10 accurately measure any residual contamination. If no contamination was
detected, ten square meter grds or less would be used for the remaining area in Bay 6.

Repgarding Building 629, Bay 2. it served as an overflow facility when the conex container or
Building 319 was full. The RAM was stored on pallets at least 5 meters irom the nearest wall.
Epoxy.material was applied over the floor at some time after the RAM was present and probably
after the RAM had been removed {rom the facility. The interviewee who remembered that RAM
was stored in Building 629 also stated that only lantern mantles were stored there. The surface
arca was sectioncd offin 3 meter grids and monitored for heta and gamma contaminatign cvcn‘{
though it is recognized that the beta radialion would probably not penetrate the cpoxy material.

Regarding Building 835, Section 6, a small room was used at one time to store small amounts of
radioactive commodities. It was not used repularly and only the East side of the room was
nceded, Nevertheless, the entire room was monitored for residual alpha, beta, and gamma
contaminaworn.

Reparding Building 359, Section 3, the securily vault and wire cage were uscd to store pilferable
items such as watches and compasses. Thesc radicactive commodities contained trtivm.
Reference 6 was a special survey of the vauli 1o detect the presence of any (nuum contamination,
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The survey was performed in May 1988 by the U.S. Army Environmental Hygiene Agency.
Survey resulis indicated tritium contaminaiion excecding the retease limit, i.e., SO00 DPM/ 100
cm? on the oulside of storage boxes but the flgor, pallets and 1ables were well below the release
limits. The items were removed and shipped (o another depot. At the time of this survey,
watches containing tritium were stored in the wire cage only and these items were removed before
the conclusion of the survey.

Several intervicwees indicated that watches containing RAM were stored in Building 360 at one
time. This building has since been torn down. Sampling of the ground surface helow and around
the fornier facility was nol considered necessary because of the unlikeliness of finding
contamination.

Stationary measurements were taken in the facilities using a “box and X pattern, i.c., 5
measurements were taken in cach gnid "box.” Measurements were taken in each grid corner and
in the center of the grid. A scan was also made over the surface of the grid as recommended in
reference 1, Appendix A,

Alpha radiation measurements were conducted by using the audio response of a survey meter and
counting the total number of clicks over a 30 second 1ime period. This lechnique was used 1o
reduce the Minimum Detectable Activity (MDA} to as low as possible and yet provide a
reasonable time frame to collect the data. The surface was also scanned at a rake of about one
detector width per second, i.c., 4 inches per second.

Bela radiation measurements were conducted by reading the meter of the survey meter. The size
of the detector, i.e., 100 cm?, precluded taking an integraicd count because of the rclatively high
background. The [arge detecior provided, however, the optimum MDA. A scan was alsc made
of the surface at the rate of about 4 inches per second.

Gamma radiation measurements were conducted by reading the meter of the survey meter.
Readings were 1aken on contact with the surface and at one meler, A scan was also made of floar
and wall surfaces and on stationary equipment such as shelves, conveyors, etc. Particular
aliention was given 1o cracks in surfaces. The audio was used to determine if any cicvaled
conlamination levels were present.

The guidelhne values specified in reference 3, Appendix A, could be observed using the
instrumentauon described below. The mslrumenls used measure alpha, beta and pamma
radiation had MDAS of 70 DPM/ 100 cm’, 1,900 DPM/ 100 ¢m?, and | uRr, respectively.

At least one wipe 1est was taken within cach grid. For small rooms, numerous wipe tests were
taken o provide statistically meaningful resulls, Random mpe lests were taken an shelves whﬁﬁ:
RAM was previously siored.

INSTRUMENTATION

Instrumentation used for the surveys included a zinc sulfide scintillator for alpha detection, a
plastc scintillaior for beta detection and a sodium iodide crysial for pamma detection. Each
instrument underwent standard quality assurance checks such as a daily source check, background
and efficiency determinations, establishment of a MDA and a flag value. Instruments were
calibrated by a cerified U.8. Army calibration facility on a six month basis.




Specific information on the types of instrumenis used are:

[. Fixed Contamination:

e e i e ke

a. Alpha Radiation Ludium Survey Meter, Model 2224, Serial Number 125598
Ludlum Deteclor, Model 43-89, Seral Number 134011
Cahbration Date July 29, 1996
Background at site
Floor 6 DPM/ 100 ¢m’, (1.0 CPM)
Wall 16 DPM/ 100 cm?, (2.8 CPM)
Efficiency 18 % for Th-230
Detector surface area 100 em?
MDA 70 DPM/ 100 cm?
Flag Value 75 DPM/ 100 ¢m?, (13 CPM)

b. Beta Radiation Ludlum Survey Meter, Model 2224, Serial Number 125598
Ludlum Deiactor, Model 43-89, Serial Number 134011
_ Calibration Date July 29,1996
5 Background at site
* Floor 3,040 DPM/ 100 cm’ (350 CPM)
Wall 4,870 DPM/ 100 cin® (560 CPM)
Efficiency 1.5 % for T¢-99
Detector surface area 100 cm?
MDA 1,900 DPM/ 100 cm?
Flag Value 3,750 DPM/ 100 cm?, (430 CPM)

R st A A e A T Y T, T RA = A

¢. Gamma Radiation  Ludlum Survey Meter, Mode! 19, Serial Number 104568
Ludfum Detector, Model 19, Intemal Mounted
Calibration Date July 23, 1996
Background ¢ uR/hr
MDA about 1 uR/hr stalic measurement*
MDA about 3 uR/hr scanning monitoring*

* Delined in Appendix A, reference |, Table 5-6.

II. Removable Contamination

a. Alphw/Beta Radiation Tennelec Model LB-51(0) Serial Number 7040614
Proportional Counter £
Calibration Date August 5, 1996 :
Background
Alpha 3.0 DPM/ 100 cm? (0.74 CPM)

Beta 6.1 DPM/ 100 cm’ (2.73 CPM)
Efficiency

Alpha 24.9%
Beta 44.7%
QJ MDA

*  Alpha 2.7 DPM/ 100 cm?
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Beia 2.7 DPM/ 100 cm?

b. Tritium Beckman Maodel 6300, Serial Number 7067417
Liquid Scinttllation Counter
Calibration Dale August 12, 1996
Background 20 DPMY 100 cm’
Efficiency 67 %
MDA 10 DPM/ 100 cm?

QUALITY ASSURANCE CHECK

A daily check for porable survey instruments consisted of a source cheek and comparison of the
measurement to a reading determined after calibration. Mcasurcments conducted before and at
the end of the day’s survey were within £ 20% of the initial value. Additionally, the physical
condition of the instrument, to include battery, cables and prubes were checked. A daily
background check was performed.

The laboratory insirument’s efficiency value and MDA were determined using National Institute
of Standards and Technology wraceable standards. The siandards were measured just prior to the
wipe lests being counted.

SURVEY TECHNIQUES

Stationary surveys for alpha radiation were performed by holding the probe in contact with the
surfave surveyed for at least a 30 second count time.  The count time was reasonable and ensured
that the MDA value was below the puideline values. For example, the guideline values for Ra-
226 for fixed contamination are 100 DPM/ 160 cm? and 324 DPM/ 100 cm?, per references 4 and
2, Appendix A, respectively, The guideline values for Th-232 for fixed contamination are 1,000
DPM/ 100 em? and 114 DPM/ 100 cm?, per references 4 and 2, Appendix A, respecuvely. In
both cases. the alpha radiation MDA, 70 DPM/ 100 cm? is less than the regulaiory guideline
values.

Stationary surveys for beta radiation were performed by holding the probe in contact with Lhe 7
surface surveyed for at least 8 seconds. This amount of time encompassed two time constants of
the instrument and ensured that the reading had stabilized. The MDA, 1,900 DM/ 100 cm?, is

below the guideline value for bela cmitting radioisotopes, i.c., 53,000 DPM/ 100 cm’, as stated in
reference 4, Appendix A.

Swtionary surveys for gamma radiation were performed by holding the survey meter in comtact
with the surface (or about 8 seconds. This amount of time ensured Lhat the meter had stabilized.
The MDA, 1 uR/Mr, is below the guideline valuc for gamma emilung radioisotopes, i.e., 5 uR/hr
as stated in the Acceptance Crileria scction below. A siationary survey was also made with a
gamma meler on shelves where RAM was stored.
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Scanning survcys were made for alpha and beta contamination by moving the probe less than 1 cm
{rom the surface. Scanning surveys for gamma radiation was performed by walking stowly
through the area obtaining expesure rate readings on surfaces. Scans were alse made on shelves
and nearby walls where RAM was stored. The highest reading obtained at a survey point was
recorded. If any areas exhibited readings greater than the flag value, they would be subjecied o
stationary surveys on contact with the surface, and a wipe test conducted.

Survey of the walls was performed il the RAM was in contact with the surface,
BACKGROUND DETERMINATION

Background deicrminations for gamma dose rate and alpha, beta count raie surveys were made
prior to the beginning of the survey, Mcasurements were made in Building 319 in an adjoining
room where RAM had never been stored but of similar construction as the facilities 1o be
surveyed. Twenty measurements were madc using alpha, beta and gamma survey meters. The
average readings were shown in the Instrumentation section above. The variance of the
measurcments was such that the beta and gamma readings were within the 95 - confidence level.

The alpha measurements ranged from 0 o 3 CPM in a 30 second time period. This spread,
although small in actual size, would neverheless require over 180 measurements 1o be taken Lo
establish a statistically accurale average background. This number of background readings is
unrealistic 1o obtain and not considered necessary due to the background reading being a factor of
ten below the guideline valuc for measuring alpha radiation in the storage locations. The
hackground was verified each day the survey occurred.

Background readings were made prior to use of laboratory equipment. These measurements were
used 10 determine the MDA for the several isotopes.

WIPE TESTS

Because of the nature of the RAM stored a1 DDMT, the possibility of finding loose contamination
was small. Nevertheless, wipe tests of the [acilities were taken to determine if any residual
contaminabion was present. About 30 wipe 1esis were taken on the floor and shelves at each
storage lecation. Each alpha/beta-gamma wipe test was conducted by waking a 1,75 inch diameter
filter paper and wiping a 10 inch surface in an ‘S’ paltern. This test resulted in an area wiped of
about 100 cm®. These wipe tests were counted in a scaler capable of measuring both alpha and
medium energy bela radiation. 'f(

1
A wet wipe test was also conducted using a | inch square (iller paper and wiping a 16 inch
surface in an 'S’ pattern. The filter paper was dissoluble in a tiguid scintillation counter medium.
These wipe (ests were counted in a liquid scintillation counter to measure any low energy beta
emitting radioisolope such as tritium.

ACCEPTANCE CRITERIA
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Residual contamination is considered a low probability based upon the kinds and types of
radioactive commodiues previously located at DDMT. Neventheless, DDRE belicves il prudent
to perform reasonable surveys to support this premise. The current standards for unrestricted use
are contained in Appendix A, references [ through 4. These standards formed the basis for the
acceptance criteria used by DDRE in the evaluation of DDMT.

The pomary acceptance criteria are detailed in the table below:

Table 1: Acceptance Criteria

Radionuclide Exposure Rate Ave. Gross Max. Gross Remaovable '
{mRem/Hr) * Contamination * Contamination *

U-nat, U235, u-236. and

nssociated decay products N/A 5000 DPM /100 em?| 15,000 DPM /100 cm’ | 1,000 DPM /100 cm

Transuranic, Ka-276, Ra-
327, Lasa frpa A N/A 100 DPM/100 e’ | 300 DPM/100 cm 20 DPM/100 cm’
Th-put, Th-232, Sc-940,

Ra-211, Ra-224, U-232.

1126, L131.1.013 M/A 1000 DPM/100 cm® | 3000 DPMZE00 cm’ 200 DPM/LD) cm?
Beta-gamnm emitiers
roenaroe | 0.00S mremMAr | 5,000 DPM/I00 cm? | 15,000 DEM/I00 em® | 1,000 DPM/100 cm?

' As used in this table, DPM (disintegrations per minute} means the rale of emission by
radioactive material as determined by correcting the counts per minute observed by an appropriate
detector for background, efficiency, and geomerric factors associated with the instrumentation.

* The maximum contamination level applics 1o an arez of not more than [00 cm?,

* The exposure rate criteria of 0.005 mrenvhr (5.0 UR/hr) was obtained from a Nuclear
Regulatory Commission internal memo dated October 29, 1986, from S. Block, Health Physicist,
Region V ta Peter Erickson, Special and Standardization Project, NRR, subject: Conversion of
Regulatory Guide 1.86 Surface Contamination Limits Into Expusure Rate For Release For
Unrestricted Use.

A secondary acceptance criteria is outlined in reference 2, Appendix A. These valucs are as
follows for a projecied Total Effective Dose Equivalent of 3 millirem per year from fixed and
removable surface contamination for a building occupancy (Table B-1).

H-3 5.29E6 DPM/ 100 cm’ !
Th-232 |.14E2 DPM/ 100 ¢’
Ra-226 1.91E2 DPM/ 100 ¢m?
Am-241 3.71E1 DPM/ 100 ¢cm?

SURVEY DATA ANALYSIS
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Data obtained for the four locations are provided in Appendix C. The data were compared to
both primary and sccondary acceplance critcna.

Regarding the direct measurement for alpha contamination in Bay 6 of Building 319, three wall
grids had an average net value that slighdy cxceeded the guideline values for all alpha emitting
radioisotopes 1hat were previously stored at DDMT. Repeat readings were taken at two of the
grids and in general, the readings were in agreement. One ol the repeat readings at grid W8, i.c.,
328 net DPM/ 100 cm’, slightly exceeded the maximum allowable contamination level specified in
reference 4, Appendix A. If cither of these conditions ocgur during the course of the survey, the
arca must be reclassified from an “unaffecicd” 1o an “alfected” area. The 1esting requirements
beceme more rigorous as defined in reference 1, Appendix A. The direct measurement for alpha
contamination in the gther facilities were all helow the regulatory requirements.

Regarding the direct measurcment for beta conlamination in the facililies, all the readings were
within the statistical fluctvations of background radiation. The data indicate that no significant, if
any, fixed contamination was present from beta emitting radioisotopes.

Regarding the direct measurement for gamma contamination in the facilitics, the highest net valuve
at any location was 1 uR/hr. The data indicate that no significant, if any, fixed contamination was
present that emils gamma radiation.

Regarding the removable alpha/beta-gamma contaminalion measurements in all the facilitics. all
readings were below the primary acceptance criteria for Ra-226, i.e., 20 DPM/ 100 em?®. Radium-
226 has the most stringent acceptance criteria. The data indicate that no significant removable
contaminaliQn was present.

Regarding the removable tritium contamination measurements in the facilities and especially in
Building 359 where the bulk of the items containing thtium was stored, all measurcments were
well below the primary and secondary acceptance criteria for tritium, ie., 1,000 DPM/ 100 cm®.
and 5.29E6 DPM/ 100 cm’, respectively.

CONCLUSION

The data indicate that one of the DDMT facilities where RAM was stored in the past, iz,
Building 319, Bay 6, was slightly contaminated above allowabic limits for fixed alpha radiation. .
In its present condition, it could not be released for unrestricted use. The facility does not presnt
a health hazard because of the low level of contamination present which is not readily removable.
The other facililics were all well within the [imits and could be released for unresiricted use.

RECOMMENDATION

It is recommended thai: 1) Building 319, Bay 6, be restricted to limited access and controlled by
the DDMT RPO until it can be decontaminated; 2) that the entire area undergo a termination
survey as an “alfected” area in accordance with reference 1, Appendix A; 3) The epoxied floor in
Building 319, Bay 6, be scraped sufficiently to allow alpha measurements to be taken 10 determine

11




| I 175 13
|
‘|

r if residual contamination is on the floor: and 4) The other facililies st DDMT where RAM was
i previously stored be released {or unrestricied use.

!

1

Submitied by: Approved by:

Loan G lerraiim
ALLEN E. HILSMEIER
DDRE Health Physicist

uhlic Safety Office
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APPENDIX A
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NUREG/CR - 5849, Manual for Conducting Radiological Surveys in Support of License
Termination, June 1992 {Drall).

NUREG - [500, Working Draft Regulatory Guide on Release Criteria for
Decommissioning: NRC Staff" s Draft for Comment, August 1994.

NRC Regulatory Guide 1.86, Termination of Qperating Licenscs for Nuclear Reactors,
June 1974,

NRC Guidelines for Decomamination of Facililics and Equipment Prior to Release for

Unrestricied Use of Termination of Licenses for Byproduct, Source, or Special Nuclear
Materials, USNRC, August 1987.

. Draft Radivactive Commodity Radiation Survey Protocol, Department of the Army,

January 3, 1996,

. Report, Radiation Protection Study No, 27-43-0163-89,....._Defense Depot Memphis,
Tennessee, 9-10 May 1988, U.S. Army Environmental Hygicne Agency, 27 February
1989,
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Am-241
BRAC
cm’
CPM
DDMT
DDRE
DLA
DPFM
DPM/ 100 cm®
H-3
MDA
mremshr
NRC
NUREG
Ra-226
RAM
RPO
Th-232
uR/hr

175 15

APPENDIX B

ABBREVIATIONS

Americium-241

- Base Realignment and Closure

syuire cenlimelers

counis per minute

Defense Disinbuation Depat Memphis, Tennesses
Defense Distribution Region East

Defense Logistics Agency

disintegrations per minuje

disintegrations per minute per 100 squarc centimelers
tritium

Mimimum Detectable Activity

millirem per hour

Nuclear Regulatory Commission

MNuclear Regulatory Commission Regulation
Radium-226

radioacuve material

Radiation Protecuon Officer

Thorum-232

microroentgens per hour
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BUILDING 319, BAY 6

LM
— DEFENSE DISTRIBUTION DEPOT MEMPHIS, TENNESSEE
DIRECT MEASUREMENT REMOVABLE
Loc Gross {ross Gross Gross
Alpha Beta Gamma [Alp {Bet |H-3 | Alp/Bet |13
Sc {St ]| 1M DPM/100cm? ID D
FI [0 |11 |1 Jo |22 |2440 ) 2610|2610 [3650 [2780 |6 |6 {5 |38 |6s |08 |1 Ti
F2 |1 |22 |11 |22 |1t |3130 | 3300 {3300 | 2480 |3480 |5 |5 |5 |30 |es 2
F3 |33 |1 o f22 [33 3480|3130 [2610 (3300 | 3480 |6 |6 {6 |20 |73 3
FA_ |22 {0 {11 |22 1t [3480 | 3130 [2610 3480 (2780 [5 [5 |5 |20 |6 4
Fs |ti o |22 |44 |33 |2610 |2780 | 3300 3480 (3430 |6 |6 |6 |26 |47 S
F6 |1 22 Ju |11 |22 |2610 2960 | 2610 | 3480 {3480 |6 |6 |6 |79 {59 |8 [s T2
F7_ {11 |44 |22 o |44 |2780 | 2960 | 3300 | 2610 [3480 |6 |6 |6 |30 |60 ?
F8 133 |11 {22 [33 |22 [3480 2610|3300 |3300 3130 |6 |6 |6 |35 |66 8
Fo |1 [0 |33 |22 |44 3130|3130 [3300 [3130 3830 |5 |5 |6 127 |63 9
Wi 2130 { 2400 [ 1870 | 2000 [ 1600 |5 |5 |5 |27 |57 |93 |11 T3
w2 2000 | 2000 | 1870 {2270 [2270 |6 s [5 |27 |e. 2
w3 2130 (2270 (2270 {2130 {2270 |5 |5 |6 |16 [6.4 13
| W 2130 | 2000 | 2400 [ 2270 [ 2270 [6 [6 |6 |22 |51 14

la







2 20 160 24
C3 24 6.1 25
Cd , 3.1 |60 26
C5 ag | 7] 27
C6 1.6 26 28
C7 32 | 86 29
C8 1.5 |69 30

Direct Measurement Removablc

Background - Alpha Floor 6 DPM/100cni? Alpha 3 DPM/100cm?

Wallt 16 DPM/100cm? Beta 6 DPM/100cin?
oy
— Beta 3000 DPM/100cm? ©
L Gamma 6 uR/hr
-
- Ahbbreviations: Loc - Location Alp - Alpha Bet - Beta
Sc - Scan St - Stationary

C - Random Wipe Tesls
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BUILDING 835, SECTION 6, SMALL ROOM

DEFENSE DISTRIBUTION DEFOT MEMPHIS, TENNESSEE

DIRECT MEASUREMENT REMOVABLE
Loc Gross Gross Gross Gross
Alpha Beta Gamma Alp | Bet | Wipe

DPM/100cm? DPM/100cm? uR/hr Test
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© N[0 |0 [0 |0 Jo [2130)2130]2070 2000 2000 | 7| 7|7 |22 |63 |22
; 26 |68 |23

!
g 34 |54 |24

22 |63 25
20 [60 26

]

3

* | 35 |65 | 27
3 F4 [0 |0 |1t |11 |0 |2130|2000 2200|2070 [2130( 7| 7 {7 |26 ls53 | 1o
1

2.1 6.3 20
28 |48 21

27 |54 28

24 |61 29

22 |66 30

Direct Measurement Removable
Background - Alpha  Floor 6 DPM/100cm? Alpha 3 DPM/100cm’
Wall 16 DPM/100cm? Beta 6 DPM/100cm?
Beta 3000 DPM/100cm?
Gamma 6 uR/hr
.l ’
'-f Abbreviations; Loc - Location Alp - Alpha Bet - Beta

=. Sc - Scan St - Stationary
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- BUILDING 629, BAY 2

DEFENSE DISTRIBUTION DEPOT MEMPHIS, TENNESSEE

— R faafE BT = R AR

DIRECT MEASUREMENT REMOVABLE

Loc Gross Gross Gross
Beta Gamma Alp | B D

Sc St M

Fl 2130 [ 2000 | 2130 | 2270 | 2270 5 5 3 23 0.6 31
24 66 |32

FZ 2270 | 2134 [ 2000 | 2270 | 2070 5 5 5 2.0 0.3 45
23 |63 |46

F3 2000 | 2200 [ 2270 | 2130 | 2000 { 3 5 5 120 |51 |47
23 |37 |48

2.6 |6t |37

F4 2000 | 2130 [ 2270 | 2130 | 2000 5 5 5 314 57 49
27 132 |30

2.4 |30 56

F3 2200 | 2000 | 2130 [ 2070 | 2130 5 5 5 2.8 34 43
29 |69 |44

F6é [2130 [ 2130 [ 2270 | 2070 | 213G | 5 3 S 126 [?3 33
3 |32 |34

F7 2130 | 2130 | 2000 | 2070 | 2200 | 5 5 S |23 |58 |35
2.0 58 £1¢)

F8 2000 | 2000 [ 2130 | 2130 | 2130 5 5 3 1.8 5.0 41
2.2 a7 47

21




} K9 2000 ] 2070 { 2200 | 2130 | 2070 | S 5 5 |28 (|68 |5]

32 |50 |32
3 26 |70 |55
: F10 | 2070 | 2000 {2200 [2000 [2000| 5 | s | 5 |56 (a3 |s3
g 26 |57 |54

Fi1 |2070 | 2200 | 2000 {2000 [2130] s | s | 5 |23 |62 |30

3.0 (.3 40

- klFs AL e AR -

F12 [2270 | 2130 | 2200 | 2130 | 2070 5 3 5 2.6 6.4 37
| .5 3.3 3R
Direct Measurement Removable
j Background - Beta 2130 DPM/100cm? Alpha 3 DPM/100cm?
| Gamma 6 uR/hr Beta 0 DPM/100cm’
;
a Abbreviations: Loc - Location Alp - Alpha Ber - Beta

Sc - Scan St - Slationary




BUILDING 339, SECTION 3

175 24

DEFENSE DISTRIBUTION DEPOT MEMPHIS, TENNESSEE

REMOVABLE REMOVABLE
Localign H-3 Location H-3
ID DPM/100cm? D DPM/100cm?
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J SURVEY LOCATIONS
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BUILDING 319 175 27
Detfense Distribution Depot Memphis Tennessee
W18
T Door VR v V)
w9 [w10,11W12,13
e L ra | po W14 W15 w16
le F5 : F& W17
Fl | F6 | F7
| |
18 M
14 M :m- SalRacdl pmS




BUILDING 835 75 28

1 SMALL ROOM
Defense Distribution Depot Memphis Tennessee
j
I
; B 6M SR —
|
! T
; |
. I
; I
| |
| !
g I
: I
, |
| E3 | 1
i I
| I
* |
i r
I
-, I
: I
————————————————— -}-—--———.—————.——————-- oM
I
|
f
} ,
F4 E
| F2
I
I
|
I
! '
:) { Door §
27

IafRadll.pms
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_s BUILDING 629

BAY 2

Defense Distribution Depot Memphis Tennessee

1

%

i

3

% Concrete
| Enciosure
%

|

1

|

?

| T .

* | I |

j F12 : F7 : F6 I Fl

| | |

I R e
: |

§ oM Fil : F8 : F5 : F2

ﬂ | | |

i ] k- b N R

R

28 £ (Redbl.pms




BUILDING 359

SECTION 3 WIRE CAGE

Defense Distribution Depot Memphis Tennessee

12M

it O

175 30

1

HI12

H13

H20

Shelf

HI11

HI10

H14

Shelf

H9

Shelves HY H8 H! H2

H15

H5

H6 H3 H4

Shelf

Hlé

Conveyors

i

Shelf

45 M

H17

- o o I

W

SufRaddl pmi




BUILDING 359 175 3

i ~ SECTION 3 SECURITY VAULT
i ! Defense Distribution Depot Memphis Tennessee
]
a e 20M S e—
|
3 Women's BinArea l
; Rest V26 Va4 V22
% Roon V26R V4R V2R
3 vis_ v v2i
] V29 i V27
e
|
j V3t V32 [::I
’i | :
% Shelf V34 V36
! v33
V35 i
| 40 M
- Shel
] elves Vi7 v
V38 p
1_
: V39 —
Shelf V40
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