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DEPARTMENT OF THE ARMY
U. 5. ARMY ENVIROKMENTAL NYGIENE AGENCY
ABERDEEN PROVING GROUND, MARYLAND 210104422

REMLY YO
ATTENTION B0

HSHB-MR-H] 9 August 1988

MEMORANDUM FOR: Commander, U.S. Army Training and Doctrine Command, ATTN:
ATMD, Fort Monroe, VA 23651-5451

B
SUBJECT: Radiation Protection Study No. 27-43-0002-88, U.S. Army Chemical
School, Fort McClellan, Alabama, 29 March - 1 April 1988

EXECUTIVE (UMMARY

The purpose and recommendaticns of the enclosed report follow:

a. Purpose. To measure the levels of radioactive material contamina-
tion in the so'l and to measure the radiation levels above background in
the areas surrounding the “Hot Cell* Bullding (Bullding 3182) at Fort
McClellan. 1In addition, this study was performed to make recommendations

on whether the area around the “Hot Ceéll™ should be released for
unrostricted use. .

b. Recommendations.

3

(1) Ensure that al) areas that are still contaminated with

Cobalt-60 contamination above 8 picocuries per gram (pCi/g) and Cesium=-137
contamination above 15 pCi/g are decontaminated before the areas around
Building 3192, the “Hot Cell} and neat the southwest corner of Bullding
3182 are released for unrestricted use.

(2) Ensure that the control pit is decontaminated to guidelines
for unrestricted use.

(3) Ensure that Build'ag 3180 s decontaminated to Nuclear
Regulatory Commission guidelines for unrestricted use.

FOR THE COMMANDER: s

C G. DAXON |
Major, MS
Chief, Health Physics Division

CF: ‘

HQDA(DASG-PSP) (wo/encl)

Comdt, AMS, ATTN: HSHA-IPM (w/encl)

Cdr, U.S. Army Chemical School, ATTN: ; ATZN-CM-AHP

Cdr, DDEAMC, ATTN: PVNTMED Svc (w/entl)

Cdr MEDDAC, Ft McClellan, ATTN: PVNTMED Svc (2 cy) (w/enc!)
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1. AUTHORITY. Letter, U.S. Army Chemical School, ATZN-CM-AHP. 30 July

1987, subject: Request for AEWA Surveéy, with Ist Endorsement, HQ TRADOC,
ATOS, 11 August 1987,

2. PURPOSE. This study was performed to measure the levels of radioact!ive
material contamination in the soil and to measure the radiation levels
above background in the areas surrounding Building 3192, the “Hot Cell’ at
Fort McClellan. 1In addition, this study was performed to make
recommendations on whether the area around the “Hot Cell™ should be
released for unrestricted use

3. GENERAL.

8. An entrance interviev and an exit briefing, to include a discussion
of the findings and recommendations, was held with Mr. Gregory R. Komp,
DAC, RPO,

b. The most recent survey of the.dveral’ radiation protection program
at Fort McClellan, by USAEKA, was conducted during the period 25-26 October
1986 (Radiation Protection Survey No. 28-43-08)17-86).

C. Abbreviations used in this report are given as Appendix A.

d. Instrumentation, to iInclude a description of quality assurance
procedures 1s Included as Appendix B.

4. BACKGROUND. .

a. In 1973, approximately 15 curfes of Co-60 were accidently released
into the environment around Butlding 3192, the "Hot Cell.* In addition,
radioactive materfals were also used in Butlding 3180, on a loading dock
between Bulldings 3180 and 3192, and 1r a control pit between the loading
dock and Bullding 3192 (see Appendix C for a map of the area).

. The USACMLS cur.ently possesses an NR™ License BML 01-02861-04
expiration date 30 September 1989, which authorizes the control and
clean-up of the radioactive contamination.
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(1) MWater samples have been periodically taken from monitoring
wells installed by the U.S. Genlogica' Survey and from surrounding streams
and creeks to monitor any movement of the contam'nation. All results have
shown negative movement.

(2) An NRC inspection conducted on 30 January 1987 found no
unusual levels of radiation.

(3) The NRC has provided to the USACMLS specific guidelines for
allowable leveris of external gamma radiation and acceptable radioactive
contamination leveic in sofl, which must be met before the area around the
"Hot Cell" may be released for unrestricted use (see Appendix D).

(a) The maximum perniss161e radionuciige concentrations above
background are 8 pCi/g for Co-60 and 13 pCi/g for Cs-137. The sum of the

ratios Of the individual radionuc!ide concentrations to thelr respective
concentration 1imit cannot exceed !. "

(b) The maximum external radiation gamma exposure cannot
exceed 10 uR/hr above background for any area greater than 30 ft by 30 ft
and 20 uR/hr for any area less than 30 ft by 30 ft.

€. The inside of Building 3192, ‘the “Hot Ce!l" had not been
decontaminated at the time of the survey. Thus no measurements were made
Inside Bullding 3192, the “Hot Cell™.

4
5. FINDINGS. ;

a. Background Radiation Measuremepts.

(1) Five random measurementseof the background radiation were
taken outside the "Hot Cell™ area. An external gamma measurement and a
s0'1 sample were taken at each location. The results of the measurements
are provided as Appendix E. A1l measurements and samples were taken
outside the control fence to the easteof the "Hot Cell" area.

(2) The average external gamma radiation hackground was 11 uR/hr.

0.

(3) The average concentration of Co-60 in the sofl was 0.7 + 0.2
+ 2

pCl/g and the average concentration of Cs-137 In the 1) was 1.4
pCi/g.

b. General External Radiation Measurements.

(1) Measurements were taken with an ESP-2 with & SPA-3 probe. The
measurements were taken in the areas around Building 3192, in 3 ft by 3 ft
grid areas previously identified as contaminated and in 6 ft by 6 ft grid
areas previcutly identified as not suspected of being contaminated. All
measurements were taken at the iIntersection of the grid 1ines.
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(2) A dlagram explaining the grid used and the results are
Included n Appendix F. A)] instrument measurements were taken
approximately one meter from the surface of the ground. All instrument
measurements included background radiation.

(3) The results indicate that the external radiation levels in a
30 ft by 30 ft area did not average greater than 10 uR/hr and that the
external radiation In any discrete area did not exceed 20 uR/hr.

g, ner il les. )

(1) A total of 103 sol! samples were taken in the potenttally
contaminated areas. The samples were taken in areas where increases in the
external radiation levels indicated that s>i) contamination was possible.
The soll samples were taken at the intersection of the grir 1lines.

(2) Each sample contained approxinately 200 grams of soil and was
taken from 3 to 6 Inches deep in the soll,

(3) The results of the samples are iIncluded In Appendix G. The
last column in the table s the sum of the ratios of the individual
radionuclide concentrations to their respective concentration limit with
background radiation subtracted, any gumber in the last column greater than
I Indicates a soil sample that excood!uuac guidelines for unrestricted use.

(4) Samples, 2-5, 51, 69, 73-76, 80, and 83-85 exceeded the NRC
limits for combined Co-60 and Cs-137 contamination above background.

d. Southwest Corner of Bullding 3182.

(1) Separate external radiation readings and sof] samples were
collected near the southwest end of Building 3182. The measurements are
separate because the grid system used to take measurements did not extend
far enough to take these measurements.

(2) These results of the sofl sampies, external radiation
measurements, and a dlagram of the area are Included in Appendix H. All
external radlation measurements were taken approx‘mately | meter from the
surface of the ground. A1l soil samphkes were collected 3 to 6 inches
deep. All measurements iInclude background radiation.

(3) The external radiation measurements averaged greater than 10
UR/hr above background for a surface area of greater than 30 ft by 30 ft.
-

(4) The combined Co-60 and Cs;l37 contamination ratios in three of
the soil samples exceeded NRC guidelines.
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¢. The “"Control Pit*,

(1) External radiation measure.ents were taken in the “Contro)
Pit." A dlagram of the pit and the results of the measurements taken are

included In Appendix I. All instrument swasurements were taken at least |
foot from the wall,

(2) The external radlation exposures near the pipe in the

southeast corner of the pit at a depth of 15 ft from the surface, exceeded
the NRC guidelires,

f. Bullding 3180.

(1) External radiation measurements were taken in Building 3180, a
small bullding In the parking lot near Building 3192, the “"Hot Cell*. A
diagram of the building and the resulls of the measurements are included in
Appendix J. A1l Instrumentation measurements were taken at least | foot
from any wall surface and the results included background ra<iation.

(2) 1In two locations in Bullding 3180 the externa! radiation
levels exceeded the NRC guidelines.

¢. Loading Dock.

(1) External radiation measurements were taken on the loading dock
between Buildings 3180 and 3192, the “Hot Cell™. A diagram of the loading
dock and the results of the measurements are included in Appendix K. All

Instrumentation measurements were taken on the surface of the loading dock
and included background radiation.

(2) A1l radlation levels were below action levels for the NRC
guidelines for externa) radiation.

h. Bullding 3182 and the Adjacent Parking Lot.

(1) External radiation measurBments were taken along the outside
walls of Bullding 3182 and throughout the adjacent parking lot. The
results of the measurements; diagram of the parking lot 2 alls of
Building 3182 are included in Appendix L. Al) measuremen.s include
background radiation. The external radiation measurements above background
levels were attributed to thorium in the bricks of the bullding.

4
(2) A1) measurements were below the action levels in the NRC
guidelines for externa) radiation.

6. CONCLUSION.

8. The levels of radioactive material contam'nation in the soll and

the field around the "Hot Cell" exceed the NRC guidelines for release for
unrestricted use. o
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b. The external radiation levels at the southwest corner of Building

3182, inside the “Control Pit" and inside Building 3180 exceed NRC
guidelines.

€. Four areas around Bullding 3192, the "Hot Cell” area should not be
released for unrestricted use unt!) all areas are decontaminated to levels
below the guidelines for release “o0 unrestricted use.

Y RECOMMENDATIONS.

d. Decontaminate the soll surrounding the “Hot Cell" and near the
southwest corner of Building 3182 to levels that will ensure that NRC

lmit> for radioactive material contamination concentrations are not
exceeded (see Appendix D). ¢

b. Decontaminate the "Contro! Pit" and Bullding 3180 to levels that
will meet the NRC limits for external radiation levels (see Appendix D).

8. REFERENCES.
a. AR 40-5, 30 August 1986, Preventive Medicine.

b. Title 10, CFR, 1987 rev, Chapter I, Nuclear Regulatory Commission,
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APPENDIX A

ABBREVIATIONS
APG ~ Aberdeen Proving.Ground
RML - Byproduct Material License
CFR - Code of Federal Regulations
Co - Cobalt
Cs - Cesium
DAC - Department of the Army Civilian
ESP-2 - Eberline smart portable two
ft - feet E
mR/hr - milliroentgen per hour
NRC - Nuclear Regulatory Commission
pCi/g - picocuries per q;an
RPO - Radlation Protection Officer
SN - serial number :
uR/hr - microroentgen per hour
USACMLS - U.S. Army Chemica! Schoo!
USAENA - U.S. Army Environmental Hygiene Agency

A-1
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APPENDIX B
EQUIPMENT USED AND QUALITY ASSURANCE

1. The ESP-2, SN 354, instrument equipped with a SPA-3 micro-R probe was
used during the survey,

&, The instrument was calibrated by the APG Calibration Center using a

UDN-1A Cs-~137 source authorized by NR; License 19-12056-03, expiration date
30 September 1988. )

b, The Instrument was verified using the J. L. Sheppard range, Model

78-2. equipped with a 130 curfe Cs-137 source, Mode! 6810. The results are
as follows:

Actual Exposure Measured Exposure

683 uR/hr 680 uR/hr
68 UR/hr 68 UR/hr

195 uR/hr 185 uR/hr
-
2. At the survey site, the proper operation of the ESP-2 was verified
using 2 thorium lantern mante). The ESP-2 consistently responded belween
48 and 53 UR/hr during the three days of the survey.
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z APPENDIX D

UNITED STATES v .
NUCLEAR REGULATORY COMMISSION E“‘"-\O'-um R
SIASHNG TON. B, G 20048

MAY 06 187

MEMORANDUM FOR: Willfam E. Cling, Chief

Nuclaar Materials Safety and Safeguards
Region 11

FROM: Joha N, K, Hickey, Chief
Operstions Branch

Division of Fuel Cycle, Medical, Academic .
Commercia) Use Safety

SUBJECT: EVALUATION OF ACCEPTABILITY OF PROPOSED
DECOMMISSIONING ACTIVITIES

In your memorandum of April 16, 1987, you requested puidance on the acceptable
concentration of Co-60 and Cs-137-4n sei) to allow tg: release of the Department
of the Army, Fort McClellan, Alabama, facility. The prtllr¥ pathway for exposure
of individuals for these nuclides s by direct radiation, Therefore, the

determination of acceptability for surface contamination of ground areas should
be based on the following criteria:

External Radiation : ,

The gauu exposure 8t 1 meter above the ground surface shall not exceed
10 uk/h above dbackground for an area of greater than 30 ft x 30 ft and
shall not exceed 20 uk/h above background for any discrete ared (1.0.4
less than 30 ft x 30 ft).

Concentration criterie have also been developed for Co-60 and Cs-137 for
situations in which subsurface contamination may be present, such as when
burials of material have been made. These criteria are as follows:

Radionuclide Concentration Limit Above Background (pCt

Co-60 8
Cs-137 15

Where more than one radionuclide 1s present, the sum of the ratios of the
individua) radionuclide concentrations to their respective concentration
Timits shall not exceed 1.

| MB: that this Information 1s satisfactory as you evalyate the adequacy of
the Department of the Army's decommissioning. 1f you have further questions,
please fee) free to contact me.

FEE S ah LRer e L
. 15!<:T/',;752/447/ tj?fi}}ﬁ,éc\\
John ¥, K. Rickey, Chief ;
Operations Branch
Division of Fuel Cycle, Medical,

Academic, and Commercial Use Safety
Enclosures:

;. Ltr to Mr. Rourk fm JLDascanio dtd 4/6/8). (}{{ic]al Copy

Draft 1tr to Dept of Army and Mcmo to JPotter
fm JBXahle dtd 3/12/87. ’

D-1
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APPENDIX E
BACKGROUND RADIATION MEASUREMENTS DATA

RESULTS OF BACKGROUND SAMPLES.

1.

Sample One.

a. External radiation measured at a meter from the surface:

b. External radiation measured at the surface: 12.0 uR/hr,
€. Co-60 in the sot! sample:* 0.8 ¢+ 0.1 pCi/g.

d. Cs-137 in the soil sample: 1.0 + 0.1 pCi/g.

Sample Two.

a. External radiation measured at a meter from the surface:

b. External radiation measured at the surface: 10.2 MR/hr.
€. Co-60 in the soll sample: 0.3 + 0.2 pCi/g.

d. Cs-137 in the so!) sample: 1.2 +« 0.2 pCi/yg.

Sample Three.

& External radiation measured at a meter from the surface:
e

b. External radiation measurad at the surface: 12.3 ER/hr.
c. Co-60 in the soil sample: <0.1 pCi/g.

d. Cs-137 in the so!l sample: 1.4 + 0.2 pCi/g.

Sample Four.

3. External riadiation measured at a meter from the surface:

External radiation measured at the surface: 11.0 uR/hr.
Co-60 in the soil sample: <0.3 pCl/g.

Cs-137 in the soll sample: 0.8 ¢+ 0.2 pCi/g.
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sample Five.

. External radiation measured at a meter from the surface:

b. External radiation measured at the surface: 13.6 uR/hr,
¢. Co-60 in the sofl sample:” 1.9 + 0.3 pCi/g.

d. Cs-137 ir the sol! sample: 2.4 + 0.3 pCi/g.
B. LOCATION OF SAMPLES.

1. A1)l background samples were taken east of the hot cell area outside
the security fence.

2. The samples were taken 1C feet intervals on a slope to match the
derrain in the “Hot Cell" area.
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APPENDIX F

EXTERNAL RADIATION MEASUREMENT
AROUND BUILDING 3182, THE “HOT CELL" AREA
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EXPLANATION OF THE DATA

Y

. Measurements were taken in 2 3 ft by 3 ft grid in areas previously
identified as contaminated and in a 6 ft by 6 ft grid in areas previously
identified as not suspected of being contaminated. The zero point of the
grid is the point next to Butlding 3192, the “Hot Cell", the driveway up to
Bullding 3192, and the sidewalk to the northeast of the front door to
Building 3192,

2. The first column in the table is the y=coordinate and the top row is
the x-coordinate.
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ERAPHICAL ILLUSTRATION
For use of this form see AENA Form 6 SOP; the pw fs HSE-AT,

.. Hor CELL AREA

® o TIMPOOALY PRI

porat

Diagram of gri¢ system used to take externa) radiation DATE L _JUN B8
and soil samples —
U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY ::‘um;-,fﬁ‘-’-——
UNITED  STATES  ARMY ‘m,t DEPARTMENT . S

ACHA Fore 6, 1 Jun 80 e s
Replaces USAEWA Ford 15, 12 Aug 74, which will be used.

&
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APPENDIX G
EXPLANATION OF TABLE OF RESULTS

1. The results in the first six colulns are se!f-explanatory.

2. The BCK Co-60 column contains the vesults from each soi! sample of the
Co-60 contamination with the baskground C. 60 subtracted from the result.

3. The BCK Cs~137 column cortains the results from each so'’ zample of the
Cs~137 contamiation with the background Cs-137 subtracted frow the . asult,

4. The BCX RATIO column contains the “result of the sum of the ratios of
the BCK Co-60 column to the concentration 1imit above background and the
BCK Cs-137 column to the concentration 1imit above background.

S. The soll samples were takne at the intersection of the grid 1ines where
external radlation measurements indicated tar possible presence of
contamination, Samples were taken 3 to 5 Inches deep and contained
spproximately 200 grams of soil,

~
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Ra tio of the Measwred Concentrations of Radicactive Material
to the Pemitted Concentrations of Radisactive Material
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APPENDLX W

%, ucuto external radiation measurement and sofl samples were taken
near the southwest corner of Bullding 2182.

2. The results include background radiation.

.-~
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GRAPHICAL ILLUSTRATION

O Seil Sample

19,9

corner of Bullding 3162
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For use of this forw see AEWA Form 6 SOP; the proponent s HSE-AT,
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fogram of survey meter readings taken in two foot mmnq pATe_ L JUN B8
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U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY
UNITED  STATES ARMY DEPARTMENT

.

(VU T | —
armeoveo EGD
i T i
MATE 2

AEHA Form 6, 1 Jun 80 He2

Replaces USAEMA Form 15, 12 Aug 74, which will be used.
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RESULTE OF SOIL SAMPLES TAKEN
NE/R THE CORNER OF BUILDING 3102
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APPENDIX 1

GRAPHICAL: ILLUSTRATION

4@ ur/h

16 ur/h averagh in fhe pi| of\

hole in floor

ladder

For use of this form see AEMA Forw 6 SOP; the proponent 1s HSE-AT,

diation,

lagram and resyits from *control pit* Letween Bldg 3192 and pare Ll JUN B8

he loading dock. A1) measurements, include background DRAWN__JDD

U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY m""—m—-l -

YA A

UNITED STATES ARMY MEDICAL DEPARTMENT PATE 3

AEHA Form 6, 1 Jun 80 I-1
Replaces USAEMA Form 15,712 Aug 74, which will be used.
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APPENDIX

GRAPHICAL. TLLUSTRATION
For use of this form see AEHA Form 6 SOP; the proponent 1s MSE-AT,

.

Disgram and survey results from Bldg 3180. A1) results RATE..LJUN 88
include background radiation and are taken on the surface s

of the walls except the center measurements.

EGD
U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY |Amovee

UNTED  STATES  ARMY DEPARTMENT an 4
AEW: Form 6, 1 Jun 80 31

Replaces USAEHA Form 15, 12 Aug 74, which will be used.
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APPENDIX K

GRAPHICAL TLLUSTRATION
For use of this form see AEMA Forw 6 SOP; the proponent 1s HSE-AT.

-

LORTAE UK

o e Ly R p—

Bake Koo s P Sulr Dok

(Tﬂgru and results from Loading Dock. A1) measurements | pare_l JUN 88 |
are taken on the surface of the Aoading dock and include -
*chground radistion. — DRAWN tes
U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY ‘””m“”———,.,s
UNITED  STATES  ARMY DEPARTMENT MATE___§
AEHA Form 6, 1 Jun 80 '-K-l

Replaces USAEWA Form 15, 12 Aug 74, which will be used.
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GRAPHTCAL TLLUSTRATION
For use of this fore see ALHA Form 6 SOP; the proponent

is HSE-AT,

- e P

Diagram and results from exterior walls of Bldg 3182,

804 CEPEVERRER 8" End" BRAYEe \nc 1ude background rudiation

U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY
UNITED STATES ARMY DEP AKTMENT

pate_ L JUN 85
brawn,__ V00

arvrovio, EGD
TSN MR
PMATE

AEHA Form 6, 1 Jun 80

L-2

Replaces USAEMA Form 16, 12 Aug 724, which wil! be used.
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APPENDIX L

GRAPHICAL ILLUSTRATION
For use of this form see AEWA Form 6 SOP; the proponent 1s HSE-AT,
- e o o PO A Y . i £ ST 5 0 SRS, B 5 77 S ALY G € T 03

"
u
b %
An AR T e TR SN
‘
.
R —— o
Diagram and resylts from the parking lot of Bldg 3182, oare, L JUN B8
A1) results are in uR/hr.and include background radiation. | paawn_ J0D

U.S. ARMY ENVIRONMENTAL rlYGIENE AGENCY sias SO0
UNTED STATES ARMY MEDICAL DEPARTMENT ATE $

AEHA Form 6, 1 Jun 80 L1
Replaces USACHA Forw 15, 12 Aug 74, which will be used.



Radn Prot Study No. 27-43-0002-88, 29 Mar - 1 Apr 88

APPENDIX C

Hot CELL AREA
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Task 18: Bldg 3)92 and Liquid Waste Disposal System

1. The required instructions are to be found in fort McClellan Reg 385.8,
written by MAJ Wickstrom and Mr. Daniel, dated 4 Jun, contained in the
close-out file and in the attached instructions for Liquid Waste Disposa)
System,

2. The residual contamination resulted in an AEC license requirement
imposed by Mr. Fagan at DA.
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Task 47: Bromine Pod

1. This ﬂcmt'y 1s now ready for use as an installation vehicle wash
rack,

2. Maintenance fnstructions are attached.
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\nha Fleld

A1l decon tasks have bt

fﬂ(\”‘y s now open for

sofl has been tillod t¢
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Task §%: Rideout Fleld

1. The USAEMA Survey Team made up of /) Lodde and lir, Wi1born surveyed
this site on their first close-out-associeted visit 4-7 Feb 73, At *his
time, they statod that there was no residua) conrtamination thot was above

scceptable 1mits, Including the o)d fenced, former burial ground, end
they did not bother to reinspoct the site after that,

2. WA Anderson's input on the Rideout Fleld phase-down, which he
supervised, 15 Included in the close-out file (his lodterods dated

16 Fed 73).




lron Mountain (Kattlesnake Gulch

An excerpt of [ t in the Health Physic¢
first document in cvhe close~out f1le
This site was surveyed by USAEMA 4.7 Fet

having been decontaminated by soll removal he mear

were removed by troop labor and sent Kentu

The site was found be within acceptable contan
t1me the radic jicel clearance survey !

For a map of how to find the site. (near Summeral)

first document in the close-out file

Gate




i Radium Vault

his 1tem came up wher L Ladsor formerly Commandant ¢

recalled its location and asked MAJ Anderson about 1t

was decontaminated !t surface removal y MA) Ardersor

AEHA Team found ' ob thin acceptable contaminatior

1imits during their vi t " pnd it 1t thereafter

is fine for t )} paint




Statement of Bldg Clearance

-

The ACMLCS has used several buildings for radiation training areas
in the past These bldgs listed below are free of contamination or have
very small amounts of contamination which are within acceptable 1imits
ld
| d

g

1

.

B
¢
E

»W ".:e
These have required some decontamination to achieve tits sTatus, but are
now OK for unlimited use
The NE half of Bldg 3192 and some associated underground items are
11 contaminated to a small degree. This is under the control of
Mr. Danfel, Post Safety Director and RP( AEC and DA have approved our

measures fgns have been erected




