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Two copies of the envlronmenlal baseline radiological survey report are forwarded for

dissenlirladun. Rect_mmendpl_¢iNgone_Jopy of the reportirl thearchivesforDDMTandacopy

retained by DDMT.

We wlluld like to commeml Mr. Paul Blake. Radia[ion Protecti_ln Officer I_r UDMT h]r the

invaluable assistance he rendered ta the survey officer He made significant eontribthmns in the

coordination, preparation anti accumulation of data contained in this repnrl

"l]lis repnrl recommends thai the DDMT facililies where radiaactive material was prevfimsly

stored, be released f*_r unreslricled use with die exccplioa of Building 319. Bay 6. This building

will require dectmtaminalion of the South wall and a thorough radiologlc_d survey of the entire

bay area bclorc we could rcc_lmmcnd its reluasc for unrestricted use.
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770-4762.
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EXECUTIVE SUMMARY

This document encompasses a histoncai search, the sampling protocol to conduct an

cnvironmemal baseline mdiological survey and the survey results for the Defense Distribution

Depot Memphis, Tennessee (DDMT). The historical _arch involved discussions with key

persons who were directly knowledgeable of the past radiological operations at DDMT "I_e

radiological survey protocol was developed utilizing the guith'mce conlained in various references

that are listed in Appendix A. Also utilized were good health physics practices, and protocols

developed by the Department of the Army during previous base closures. The survey results
indicate that not all facilities that stored radiuacuve material c,'m be released for unrestricted use at

this time. Remethation of low thvel contamination in Building 319 must be accomplished before

that facility can be released for unrestricted use,

Tile historical review of radiological activities at DDMT revealed that lantern manges that contain

naturally occurring radioactive thonum were the prilnary items in storage. Discussion with

current and former radiation prolenlion officers ;uth employees did not indicate any evidence of

breakage or contamination of any l_cilitins surfaces or the environment. However, this survey

identified the South intenor wall of Building 319 as having alpha contamination present that was.

sllghdy above the relea_e criteria for unrestricted use.

The three ether buildings identified by previous and current employees at DDMT were found to

he free of any residual contamination, The employees collectively slated that the bulk ef tile

raditmctive material was stored over the years in a conex container alongside Building 319. An

attempt to locate the cortex eonlainer was unsuccessful.

BACKGROUND

DDMT was targeted for closure during a Base Realignment and Closure (BRAC) actmn. DDMT

must remove all radioactive material currently in sit}rage and ensure thai facilities where
radioactive material was stored can be released for ultrestrieted use.

The radioactive material (RAM) at DDMT was transterred to other DDRE depots. Further,

acthm is underway to direct line item managers Io no longer ship their radioactive commodines tu

DDMT. Any RAM forwarbed to DDMT in the finure wig be regarded as a transshipmenl and

immediately redirected to another Defense Logistics Agency (DLA) depul They will perform no

processing or repackaging of the RAM received. 4_

The primary RAM stored at DDMT were lantern mantles that contain naturally occurring

Thorium 232 (Th-232). The lantern mantles are exem p'Lfrom licensing and control by the

Nuclear Regulatory Cnthmissinn (NRC) because of their low level of radioactivity

Other radioactive commodities identified as having been stordd at DDMT are:

I. Srnoke detectorscontainthg generallylJeensedamountsofameticium 241(Am 241).

2. Electron tubes conlaining non-licensed amounts of Th-232, tritium (H-3), and radium-226

(Ra-226).

3. Wrist watches containing generally licensed amounks of H-3 and Ra-226.
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4. Indicator and toggle switches containing Ra-226.

5. Corn passes containin g H-3.

No maintenance work took pince _1 DDMT that may have involved the renlova] of radioactive

material from the commodities and no repackaging or unwrapping of RAM occurred. Ba_ed

upon this background thformation, DDRE determined that all areas identified as having SIDed

radioactive commodities will be classified as un_fected 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 ]anuary 1964. It was a primary distribution site for clothing and

textiles. It is located in the extreme Southwestern comer of Tennessee in 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 concrele

precast or reinforced concrete wails. Two of the buildings, ie., Buildings 319 and 629, had an

epoxy material coveting the floors. Tbe epoxy was probably added after the RAM was no longer

stored in the buildings to accommodate other hazardous substances sl_cb as corrosives. A

radiological survey of the flour for these two buildings would not detect any alpha or beta

uon[amill_d.oii.

HISTORICAL REVIEW

O

The historical review of DDMT operations thvolving RAM indicated thai NRC generally licensed

and license exempt radioactive sources were stored at the Depot. lnlerviews were conducted on

August 6 7, 1996, with Mr. Woodward Thomas. Radiation Protection Officer (RPO), from 1975

to 1983; Mr. Paul Blake. RPO from 1995 to the present: Mr, Harry Hartwig, Physical Scientisl.

from 1985 to the pre._ent: Mr William Loveioy. Chief, Recyclable Materinls Branch, from 1981 Io

1984 and 1986 to 1987: and Mr Skip Wallace, Chief. Fire Inspection, from 1982 Io the present.

In addition, interviews were conducted with Mr Jnhn Tibbels, RPO from 1983 to [989; Mr

David Luscavage. RPO from 1989 IO 1993: and Mr Charles Crouch. Solely & Occupational

Health Manager, from 1979 to 1987
.(

The interviewees stated that the RAM was primarily stored in a cortex container near Building

319 and that no disassembly of items occurred to. in. or from the conex conlthner. The conex

container was removed long ago and could not be located The surface below the conex

container had been resurfaced with asphalt. AIIhough the interviewees stated that they could not

remember any incidentz involving RAM. they had not conducted a radiation survey Io verify their
statement.

Interviewees stated that radiation surveys bad not been conducted in the past because they did not

have the necessary equipment. Also, the items were all generally licensed and license exempt

which did not require any radiation siirveys in accordance with NRC reguhalons
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At the time of this survey, the stnrage case in Building 359 housed about 4I)()O watches that

contained tritium "Hue watches were removed from the cage immediately and shipped to another

DLA depot

TRAINING

"I'he persons pertorming this survey were Irmned _n the thse of the instrumentation and the

procedures to follow dunng tile survey prior to beginning work The DDR E Health Physicist was

responsible ovgrall for the accuracy and adequacy of the data. He was assisted by the DDRE

alternate Radiation Safety Officer and the current DDMT RPO,

SURVEY PROCEDURES

OVERVIEW

The facilities identified as having stored radioactive commodities were treated as unaffected amos

as defined in NUREG 5849. Each location was considered a separate survey unit Wails were

monitored only if they were in contact with the RAM.

Regarding Building 319, Bay 6, it was used to primarily slore lantern mantles but watches,

electron tubes, smoke detectors anti togsle switches were also stored in the fitcility. The

interviewees indicated that the RAM was mainly stored in Ihe Southeast cnrncr. One interviewee

slated, however, that lantern mantles at one time was stored throughout the bay area. The East

wall was believed to be installed sometime after RAM wa_ already being stored. Furtherraom,

there was evidence that a wall was originally installed between Bays 6 and 7 hut is now t_moved.

Epoxy material was applied over the fioor at some time after the RAM was present and probably

afEer the RAM had been removed from Ibe facility, Even though the area was categorized as an

"unaffected area," one square meter grads were drawn on the floor and 2 meters up the wall at the

Southeast corner to accurately measure aJay residual contamination If nu contamination was

detected, ten square meter grids or less would be used for the remaining area in Bay 6.

Regarding Building 629, Bay 2. it served as an overflow facility when the conex container or

Building 319 was full Tge RAM was stored on pallets at least 5 meters from the nearest wail.

Epoxy material was applied over the floor at some time after the RAM was present and probably

after the RAM had been removed from the facility. The interviewee who remembered that RAM

wz.s stored in Building 629 also stated that _mly lantern mantles were slored there The sudace.

area was sec finned of fin 3 meter grids and momtored Ior beta and gamma contarninauon even
_4

though it is recognized that the beta radiation would probably not penetrate the epoxy material.

Regarding Building 835, Section 6, a small ronm was used at one t_me to store small amounts of

radioactive commoditie._. It was not used regularly and only the East side of the room was

needed, Nevertheless, the entire room was monitored for residual alpha, beta, and gamma
comamination.

Regarding Bulldin S 359, Secdon 3, the security vault and wire cage were used te store pilferable

items such ms watches and compasses. These radioactive commodities contained tritium.

Reference 6 was a special survey of the vault to delect the presence of any mthlm contamination.
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The survey was performed in May 1988 by the U.S. Army Environmental Hygiene Agency.

Survey resnits indicaled tritium contaminalion exceeding the release limit, i,e,, 5000 DPM/100

cm 2 on the outside cf storage boxes but the floor, pallets and tables were well below the release

limits. The items were removed and shipped to another depot. At the time of this survey,

watches containing tritium were stored in the wire cage only and these ilerns were removed before

the conclusion of the survey.

Several interviewees indicated that watches containing RAM were stored in Budding 360 at one

time. This building has since been torn down Sampling of the ground surface below and around

the fornLer facility was not considered necessary becanse of the unlikeliness of finding
contamination.

Stationary measnrements were taken in the facilities using a "box and X" patteln, i.e., 5

measurements were laken in each grid _'box " Measurements were taken in each grid corner and

in the center of the grid. A scan was alsn made over the surface of the grid as recommended in

reference I, Appendix A.

Alpha radiation measurements were conducted by using the audio response of a survey meter and

counfing the total number of clicks over a 30 second time period. This technique was used to

reduce the Minimum Detectable Activfiy (MDA) to as low as possible and yet pro)vide a

reasonable time frame to collect the data. The stlrlace was also scanned at a rate of about one

detector width per secnnd, i e, 4 inches per second.

13ela radiation me_.surements were conducted by reading tile meter of the survey meter. The size

uf the detector, i e, 100 em 2, precluded Inking an integrated count because of tile relatively high

background The large detector provided, however, the opdmum MDA. A scan was also 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 taken on contact with the Sudace and at one meter. A scan was also made of flour

and wall surfaces and on stationary equipment such as shelves, conveyurs, etc. Particular

allentnin was given to crae k_s in surfaces. The audio was used to determine if any elevaled

contamination levels were present

Tbe 8uideline values specified in reference 3, Appendix A, cuuld be observed using the

instrumentauon described below. The instruments used to measnre alpha, beta and gamma

radiation had MDAs of 70 DPM/100 cm 2, 1.9[F0 DPM/100 cm 2, and I uR/hr, respectively.

At Ic_LsI erie wipe l_t WaS taken within each grid. For smafi teems, numerous wipe tests were

taken to provide statisticaily meaningful resulls. Random wipe tests were laken on shelves wh_fe

RAM was previously SlOred,

INSTRUMENTATION

Instrumentation used for the surveys included a zinc sulfide scintillator for alpha detection, a

plasdc scintillator for beta detection and a sodium iodide crystal for gamma detecthm. Each

instrument undcrWenl standard quality a.c_urance cbecks such as a daily source check, back8round

and efficiency deterrnina fions, establishment of a MDA and a flag valtl_. Instruments were

calibrated hy a cerufied U.S. Army calibration facilily on a six month basis.
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Specific informatinn on the type._ of in_tn]ment_ tlsed are:

1. Fixed Contaminauon:

a. Alpha Radiation Ludinm Survey Meter, Model 2224, Serial Number 125598

LudIum Deleclor, Model 43-89, Serial Number 134011

Calibraffon Date July 29, 1996

Background at site

Floor 6 DPMI 100 cm2, (I.0 CPM)

Wall 16 DPM/100cm _,(28 CPM)

Efticiency 18 % forTh-230

Detector surface area 100 cm 2

MDA 70 DPM/100cm 2

Flag Value 75DPM/10ficm 2,(13 CPM)

b. Beta Radiation Ludlum Survey Meter, Model 2224, Serial Number 125598

Ludlum Delector, Model 43 89, Serial Number 134011

Calibratinn Date Jnly 29,1996

Background at sile

Floer 3,040 DPM/100 cm 2 (350 CPM)

Wall d.870DPM/ 100cm 2 (561)CPM)

Efficiency I 1.5 % for Tc 99
Detector surince area 100cm 2

MDA 1,900DPM/ 100cm 2

Flag Value 3.75B DPM/ 100cm z, (430 CPM)

c Gamma Radiadon Ludlum Survey Meter, Model 19, Serial Number 104568

Ludlum Detector, Model 19. Inlemal Mounted

Calibration Date July 23, 1996

Background 6 uR/hr
MDA about 1 uR/hr static measurement*

MDA aboul 3 uR/hr scanning monitoring*

* Defined in Appendix A, reference I, Table 5-6.

R. Removable ConIamination

a. Alpha/Beta Radiation Tennelec Model LB-51(RI Serial Number 7040614

Proportional Counter

Calibration Dale August 5, 1996

Background

Alpha 3.0 DPM/ 11)0 cm a (0.74 CPM)

Beta 6.1 DPM/ 100cm _ (2.73 CPM)

Efficiency

Alpha 24.9%
Beta 44.7%

MDA

Alpha 2.7 DPM/100cm z

/-



Beta 2.7 DPM/I(_0cm 2
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b. Tritium Beckman Model 6500, Serial Number 7067417

Liquid Scintillation Counter

Calibrafon Date August 12. 1996

Background 20 DPM/ 100cm 2

Efficiency 67 %

MDA IfiDPM/ 100cm 2

QUALITY ASSURANCE CHECK

A dally check for pgrtable Survey in_t_tment_ con_s_d of a ,_ou_e check and comparison of file

mea3111_nleQt to a reading dclcNnined after calibration. Measurcmenk_ cnnducted before arid at

the end of the day's survey were within ± 20% of the initial value. Additionally, the physical

condition of the inswoment, to include battery, cables and prtJbes were checked A daily

background check was performed,

Tile laboratory instrument's efficiency v_ue and MDA were determined using National Institute

of Standards and Technoingy traceable standards, The standards were measured just prior to file
wip_ tes_ bclng counted¸

SURVEY TECHNIQUES

Stationary surveys for alpha radiation were performed by holding file probe in contact with the

surface surveyed for at least a 30 second count 0me. The count 0me was reasonable and ensured

thel the MDA value was below the guideline values. For example, the guideline values for Ra-

226 for fixed contamination are 100 DPM/ 100 cm 2 and 324 DPM/ 100 cmZ, per relerences 4 and

2, Appendix A. respectively. The guideline values for Th-232 for fixed contamination are 1,0_0

DPM/ lOO cm 2 and 114 DPM/ 1(30 cm 2, per references 4 and 2, Appendix A, respectively In

both cases. Ihe alpha radiation MDA, 70 DPM/ 100 cm 2 is less than file regulalory guideline
ValLl_S.

Stationary surveys for beta radiation were performed by holding the probe in conlact with the
surface surveyed fur at leasl 8 seconds. This amount of time encompassed two time constants _f

the instrument and ensured that the reading had stabilized. The MDA, 1,900 DPM/ 100 cm 2, is

below the guideline value for beta emitting radioisntopes, i.e.. 5.000 DPM/ 100 cm _, as stated in

reference 4. Appendix A.

Stationary surveys for gamma radiauon were performed by holding the survey meter in eunlact
wilh the surface for about 8 seconds. This amount of lime ensured that file meter had stabilized.

The MDA, 1 uR/hr, is below the guideline value fur gamma emitting radioisotopes, i.e, 5 uPJhr

as stated in the Acceptance Criteria section below. A stationary survey was also made with a

gamma meter on shelve._ where RAM was stored.
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Scanning surveys were alade for alpha and beta clmtaminatthn by moving the probe less than 1 cm

from the surface. Scanthn_ surveys for gamma radiation w_s performed by walking stowly

through the area obtaining exposure rate readings on surfaces. Scans were also made on shelves

and nearby wails where RAM was slored. The highest reading obtained at a survey point was

recorded. If any areas exhibited readings greater than the flag value, they would be subjected to

stationary surveys on contact with the surface, and a wipe test conducted.

Survey of the walls was performed if the RAM was in contact with the surface

BACKGROUND DETERMINATION

Background determinations for gamma dose rale and alpha, beta count rale surveys were made

prior to the beginning of the survey Me_urements were made in Building 319 in an adjuining
room wher_ RAM had never been stored but nf similar constr0cdon as the facfiities to be

surveyed. Twet]ty rfleasuremcnts were made ualng alpha, beta ,'uld gamma survey mcte_. The

average readings were shown in the fostrumenlatinn secuon above. The variance of the

measurements was such that the beta and _amma readings were within the 95 % corrfidence level.

The alpha mcasuremen_ ranged from 0 to 3 CPM in a 30 second time period. This spread,

although small in acLual size, wo_lld neverlbeless require over 180 me_ulemenl5 to be taken to

establish a $taIlspeally accurate average background¸ Thi_ number of backgrotlnd readings is

unrealistic to obtain and noL considered nece_ary due to the background feadthg being a factor of

ten below th_ gthdefiIle value for measurlng alpha rathabon in the _;to_ge Iccatthns Tbc

background was verified each day the survey occurred.

B _kg_'otlnd teadthgs were made prfoF to use of laborainry equipment. These measurements were

used to delermine the MDA for the several isotopes

WIPE TESTS

Because of the nalure of the RAM stored at DDMT, the possibility of finding loose contamination

w,_s small Nevertheless, wipe tests of the facilities were taken to determine if any residual

contaminataon was present. About 30 wipe tests were taken on the Boor and shelves at each

storage locatinn Each alpha/beta-gamma wipe lest was conducted by laka n g a 1,75 inch diameter

filter paper and wiping a 10 inch surface in an 'S' pattern. This lest resulted in an area wiped of

about 100 cmz. These wipe tests were counted in a scaler capable of measuring both alpha and..

medium energy bela radindon -f

A wet wipe test was also conducted using a I inch square filler paper and wiping a 16 inch

surface in an _S' pattern The filter paper was dissoluble m a liquid scintillation counter medium.

These w_pe lusts were counted in a liquid sc!ntifiatkm courtier to measure any low energy beta
emitting radioisotope such as tritium

ACCEPTANCE CRITERIA
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Residual contamthation is considered a low prubability based upon the kindx and types of

radioactive commodities previously located at DDMT Nevertheless, DDRE believes it prudent

to perform reasonable surveys to support this premise• The current standards for unmsmcted use

are contained in Appendix A, re¢erences I through 4. These standards formed the basis for the

acceptance criteria used by DDRE in the evaluation of DDMT.

The primary acceptance criteria arc detailed in the table below:

Table 1: Acceptance Criteria

Ralllonu¢llde Exposure Rate
(mRem,'Hr) J

U.alt, U-23_ u.238. _ad

_*°ciated a_Y P_°Juc_ N/A

T_ hie. P_a._26. _¢a.

228, _.2JO Pa.23L A_
227. [425. 1-129 N/A

lh am. Te, Z32 Sr._

Rm 22t. Ra Z24, 11.232
1 126,[ 131.1.133 N] A

[let _.gamnt_ etlfit _¢T_

e_t¢_t 5r.90 and d_
_ed ahoy© 0.005 ]nremthr

Ave, (,' r _¢q_

Contaminatio n

5,000DPM ¢o'100o112

I00 DPM/IO0 ¢m Z

1,000 DPM/100 on z

5,0_0 DPM/100 cm 2

Max* G i-o_

Cont amJntllion z

15,000 DPM C_t100 cm I

300DPMtl00cm 2

3000 DPM/[_ cm I

15,000 DpM/IOO on 2

](l:llloYabl e I

1,000DPM_I_cm'

20 DPM/I00 c.xnz

200DPM/L00cm _

1,000 DPM/100 cm2

As used n th s able, DPM thSIR cgrat_0ns per m nute) means t m rate of em_sston by

radioactive material as determined by correcting the counts per minute observed by an appropriate

detector for background, efficiency, and 8eomelric factors associated with the instrumentauon.

Themaxnumconammalonleve appms oanareaofnotmcrcthan O0¢m z.

The exposure rate criteria of 0 005 mrem/hr (5.0 laR/hr) was obtained from a Nuclear

Regulatory Commission internal memo dated October 29, 1986, from S Block. Health Physicist,

Region V to Peter Erickson, Special and Standardization Project, NRR, subject: Conversion of

Regulatory Guide 1.86 Surface Contamination Limits Into Exposure Rate For Release For
Unrestricted Use.

A secondary acceptance criteria is oudined in reference 2, Appendix A. These values are as

follows for a projected Total Effective Dose Equivalent of 3 mfliirem per year from fixed and

removable surface contamination for a building occupancy (Table B-1 ).

H3

Th-232

Ra-226

Am-241

5.29E6 DPM/100 cm 2

114E2 DPM/ 100crn 2

1.91E2 DPM/ 100 cm z

3.71E1 DPM/100cm 2

4*"

SURVEY DATA ANALYSIS

10

!
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Data obtained for the four locations are provided in Appendix C. The data were compared to

both primary and secondary acceplanCe criteria

Regarding the direct measurement for alpha contaminauon in Bay 6 of B uridmg 319, three wall

grids had an average net value that slightly excccdad the guideline values for all alpha emitting

radioisotopes that were previously ._tored at DDMT. Repeat readings were taken al two of the

grids and in general, the readings were in agreement. One of the repeat readings at grid WS, i.e.,

328 nel I)PM] 1011cm% slightly exceedad the rnaxlnlum allowable contamination level specified in

reference 4, Appendix A. [_ either of these conditions OCCUr during the course of the survey, the

area must be rcelassifiad from an "unaffected" to an L'affectad" area. The testing requirements

become more rigorous as definad in reference 1, Appendix A. The direct rfleasttremetlt for alpha

conlaminadon in the other facilities were all below the regulatory reqth_ments.

Regarding the direct measurement for beta contamination in the facilities, all the readings were

within the statistical fluctuadons of background radiation• The data indicate that no signd'icar th if

any, fixed contamination was present from beta emitting radioisotopes

Regarding the direcl measurement for gamma contamination _n the facilities, the highest net value

at any location was 1 uP./hr The tiala indicate that no significant, if any, fixed contamination was

present that emits gamma radiation.

Regarding the removable alpha/beta-gamma contamination measurements in all the facihtic.s, all

readings were below the primary acceptance criteria for Ra-226, i.e., 20 DPM/100 cmz. Radium-

226 has the most stringent acceptance crtterla. The data indicate that no signil_can t removahin

Col/tamthatiOn was present.

Reg&rding the removable Iddum contamination measurements in the facilities and especially in

Building 359 where the bulk of the items containing tritium was stored, all measurements were

well below Ihe primary and secondary acceptance criteria for tndum, i.e., 1,0O0 DPM/ 100 cruZ,

and 5.29E6 D PM/ 100 cm 2, respectively.

CONCLUSION

The data indicale that one of the DDMT facilities where RAM was stored in the past, ie,

Building 319, Bay B, was slightly contaminated above allowable limits for fixed alpha radiauen...

In its present condition, it could nol be released for unrestricted use. The facility does not present

a health hazard because of the low level of contamination present which is not readily removable
The other facilities were all weg within the limits and could be released for tmrestdcted use.

RECOMMENDATION

It is recommended that: 1) BalIding 319, Bay 6, be restricted to limited access and controlled by

the DDMT RPO until it can he decontaminated; 2) that the entire area undergo a termination

survey as an "affected" 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 to determine
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if residual conlamination is on thc floor: and 4) T_e other facilities at DDMT where RAM was

previously stored he released for UllreStrictcd use

Submitted by:

ALLEN E. HILSMEIER

DDRE Health Physicist

Approved by:

EL, Sr

I _C[OF

©
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Tennessee, 9- I0 May 1988, U.S Army Environmental ltygiene Agency, 27 February
1989.
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ABBREVIATIONS

Am-241

BRAC

Cltl 2

CPM

DDMT

DDRE

DLA

DPM

DPM/100 cm 2

H3

MDA

mrem/hr

NRC

NUREG

Ra 226

RAM

RPO

Th-232

uR/hr

Americium-241

Base Realignment and Closure

squat_ ceiitimeters

coun_ per minute

Defense Distribution Dcpal Memphis, Tennessee

Defense Distributioa Region E_I

Dei_nse Logistics Agency

disintegrataons per minule

disinlegrations per minute per 100 square ccnumelers
Iri[ium

Minimum Detectable Activity

millirem per hour

Nuclear Rcgulalory Commissiun

Nuclear Regelalory Commission Regulation
Radium-226

radioactive material

Radialian Protcctit_n Officer

Tht_rium-232

microroentgcns per hour

14
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APPENDIX C

SURVEYRESULTS
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BUILDING 835, SECTION 6, SMALL ROOM

DEFENSE DISTRIBUTION DEPOT MEMPHIS, TENNESSEE

DIRECT MEASUREMENT REMOVABLE

Loc Gross Gross Gross Gross

Alpha Beta Gamma Alp ' Bet Wipe

DPM/100cm2 DPM/100cm 2 uR/hr Test

Sc SI IM

FI 0 0 0 0 0 2000 2130 2130 2079 2130 6 6 6 4.9 75 I

2.7 78 2

2.7 7.5 3

3.l 5.7 10

35 5.8 II

27 5.8 12

23 6.1 13

3 I 5.4 14

2.4 60 15

3.5 70 4

32 7.4 5

2.2 6.9 6

3.8 6.9 7

2.6 5.8 ._8

2.6 ! 65 9

2.4 5,5 16

2.0 66 17

26 7.1 18

F2 I1 0 0 O 0 2200 2070 2130 2130 2070 6 6 6

19



0 0 I 0 0 0 2130 2130 2070 2000 2000

F4 0 0 I1 11 0 2130 2000 2200 2070 2130

Direct Measurement

Background 7 Alpha Floor 6 DPM/I00cm 2

Wall 16 DPM/100ern _

Beta 3000 DPM/100cm 2

Gamma 6 uR/hr

Abbreviations: Loc - Location Alp - Alpha

Sc - Scan St - Stationag,

Bet - Beta

7 7 7

3.5

7 7 7 2.6

2.1

28

27

24

2.2

Removable

Alpha
Beta

175 21

2.2 63

26 6.8

34 54

22 63

2.0 6.0

6.5

5.3

6.3

4.8

54

6.1

6.6

3 DPM/100cm 2

6 DPM/100¢m:

22

23

24

25

26

27

19

20

21

28

29

30

vd

2O
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BUILDING 629, BAY 2

DEFENSE DISTRJBUTION DEPOT MEMPIIIS, TENNESSEE

22

DIR23CT MEASUREMENT REMOVABLE

Loc Gross Gross Gross

Be[a Oomma Alp 13cl ID

Sc St I M

FI 2130 2000 2130 2270 2270 5 5 5 2.3 6.6 31

2A 6.6 32

F2 2270 2130 2000 2270 2070 5 5 5 20 0.3 45

2.3 63 46

F3 2000 2200 2270 2130 2000 5 5 5 2.0 5.1 47

F4 2000 2130 2270 2130 2000 5 5

F5 2200 2000 2130 2070 2130 5 fi

F6 2130 2130 2270 2070 2130 5 5

F7 2130 2130 2000 2070 2200 5 5

F8 2000 2000 2130 2130 2130 5 5

2.3 5.7 48

2,6 6.1 57

5 3.4 5.7 49

2.7 5.2 50

2.4 5.1 56

5 28 5.4 43

29 09 44

5 26 73 33

35 5 2 34

5 2.3 5 g 35

2.0 5 g 36

5 1.8 _0 41

2.2 • 7 4_

,f

,J
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F9 2000 2070 2200 2130 2070

FIO 2070 2000 2200 2000 2000

FI] 2070 2200 2000 2000 2130

FI2 2270 2130 2200 2130 2070

Direct Measurement

Background- Beta 2130 DPM/100cm _

Gamma 6 ulUhr

Abbreviations: Loe - Location Alp - Alpha

Se - Scan St - Stationary

175 23

5 5 5 2.8 68 5]

3,2 _ ] 52

2.6 70 55

5 5 5 3 6 63 53

2.6 57 54

5 5 5 2.3 62 30

3.0 63 40

5 5 5 2.6 6.4 37

1.5 35 38

Removable

Alpha 3 DPM/100cm 2

Beta ¢_DPM/I OOcm _

Bet - Beta

22
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BUILDING 359, SECTION 3

DEFENSE DISTRIBUTION DEPOT MEMPHIS, TENNESSEE

24

:]
,.j

Wire Cage

REMOVABLE REMOVABLE

Localicn H-3 Location H-3

I/3 DPMll00cm 2 ID DPM/100cm 2

HI

H2

H3

68

77

61

H3R 23

H4 61

H5 59

H6 72

VaSt

V21

V22

V22R

V23

V24

V24R

V25

52

57

22

44

58

21

54

H7 73 V26 47

H8 76

69

74

55

74

85

7O

61

1-19

HI0

HII

H12

HI3

HI4

HI5

V26R

V27

V28

V29

V30

V31

V32

V33

V34

V35

V36

V37

HI6

HI6R

H17

HI8

53

21

52

51

18

42

5O

47

43

48

51

58

49

5O

45

49

23
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HI9

H20

51

113

V38

V39

49

44

V40 50

V41 56

V42 57

V43 44

V44 49

V45 52

V46 46

,.3

24
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APPENDIX D

SUR VEY LOCATIONS
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BUILDING 319 17s
BAY 6

Defense Distribution Depot Memphis Tennessee

27

W18

I

W5 W8,9 IWIO,11iw12,13

W4 F2 F5 F8

---I---'1---

W2

Door V///////////////////////_ Door V////////Z

WI4 W15 W16

W17

18M

Metal
C1 Cabinets

_j

I -- 14M _ I-- -- $1mldOi _1_
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BUILDING 835 175 2s
SMALL ROOM

Defense Distribution Depot Memphis Tennessee

6m -- I

F3 F1

F4
F2

6M



BUILDING 629
BAY 2

Defense Distribution Depot Memphis Tennessee

175 29

COnC._[C

En¢Ios_

I 1 1 1

F12 I F7 I F6 I FI
I I I I
/ I I I

/ I I I
b .... 4 ..... _-.... + .....
/ i j r
l I I I
l FI0 I F9 I F4 I 1:3

I I I

12M
I
I

I
28 l_ml_DL_m_



BUILDING 359 17a
SECTION 3 WIRE CAGE

Defense Distribution Depot Memphis Tennessee

3O

HI3

!

[ Shelf HII1-112

H10

HI4 [ Shelf

1-19

SheIves H7 H8 1-11 H2

H5 H6 H3 H4

H15

I Shelf H16

H20
Conveyol_

H19 H18

29

45 M
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BUILDING 359 175
SECTION 3 SECURITY VAULT

Defense Distribution Depot Memphis Tennessee

WOIIW_'S
ReSt

Roon

Me[l'_

Rest
Room

V30

20 M _'_ ]

Bin Area

V26 V24 V22

V26R V24R V22R

V25 V23 V21
iIX:,_ t

V29 V27

V31 V32

V35

Shelves ]

Shelf V34 J V36

V33

737 V

v3,J
V39

Shelf V40 [ V41

V42

S

h

e

1

f

V43

V44 V45

31

40M

!"

3O
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