


CHEM-NUCLEAR SYSTEMS. INC 

P R O J E C T  R E P O R T  

Fo r 

FORT W C L E L L A F J ,  ALARAYA 

D E C O N T A H I M A ' I O M  PROJECT 

Prepared by Hi?hert A s s o c i a t e s ,  I n c .  

For 
Chem-Nucl ear Systems, I n c .  



CHEM-NUCLEAR SYSTEMS. INC 

PROJECT REPOET 

Chem-Nuclear Systems, I n c .  !CPlSI) responded t o  a reques t  f o r  an assessflent o f  

t h e  env i ronmenta l  con tamina t ion  w ’ th in  t h e  enc losed area i n  F o r t  McC le l l an ,  
Alabama known as t h e  Ho t  C e l l  F a c i l i t y  ‘HCF) i n  t h e  f a l l  o f  1985. D u r i n g  t h e  

approx imate p e r i o d  o f  9/02/85 th rough  11/23/85, CNSI and s u b c o n t r a c t o r  

personne? performed an i n i t i a l  s i t e  i n v e s t i g a t i o n  of t h e  YCF and prepared an 
assessment r e p o r t  w i t h  recommendations f o r  remedia l  a c t i o n ! s ?  a t  t h e  

f a c i l i t y .  These remedial  a c t i o n  recommendations were genera! ly e f f e c t e d  

d u r i n g  ca lendar  yea r  1985 i n  two s i t e  o p e r a t i o n a l  per iods,  as d i scussed  w i t h i n  

t h e  t e x t  o f  t h i s  r e p o r t .  

T h i s  r e p o r t  i n t e g r a t e s  i n v e s t i g a t i o n / a s s e s s m e n t  and remedial  a c t i o n s  a t  t h e  

HCF and i s  segmented f o r  convenience i n  t h e  f o l l o w i n g  manner: 

P a r t  I o f  t h i s  r e p o r t  e n t a i l s  s i t e  a c t i v i t i e s  ove r  two t’me pe r iods ;  
Phase 1 i n c l  udes t h e  r a d i o l o g i c a l  assessments performed d u r i n g  c a l e n d a r  y e a r  

1985 i n  t h e  t ime  p e r i o d  from 9/02/85 th rough  11/23,/85; 

Phase 2 p r o v i d e s  a summary o f  remedial  a c t i o n  a c t i v i t y  performed b y  C N S I  

d u r i n g  t h e  p e r i o d  2/04/86 th rough  2/28/86. 

P a r t  I1 presen ts  t h e  summary o f  f i n a l  remedial  a c t i o n  a t  t h e  f a c i l i t y  d u r i n g  

t h e  p e r i o d  8/04/86 th rough  9/92/56 h e r e i n  c a l l e d  Phase 3. 
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PART I : PROJFCT REPORT 

Phase I consisted of the s i t e  radiological assessnent a n d  included the i n i t i a l  
radiological surveys o f  Building t3192 a n d  surveylsampling of the g r o u n d  area 
within the f a c i l i t y  during the period from approximately 3/22/85 t h r o u g h  
11 /?3/85. CNSI personnel ( a n d  subcontractor personnel i n 8/85) compl oted the 
H C F  assessment w i t h i n  t h i s  period which resulted i n  the eventual 
recommendations for  remedial action docmenterl i n  the CNSI transmittal l e t t e r  
16 December 1955. 

A summary of major  a c t i v i t i e s  d u r i n g  t h i s  period i s  as fo?lows: 

Development o f  a H C F  s i t e  g r i d  system a n d  transferal  t o  area 
bl ueprints. 
accommodate survey d a t a  d u r i n g  remedial ac t iv i ty . )  

( T h i s  g r i d  system ident i f icat ion was l a t e r  modified t o  

General house cleaning and arrangement o f  f a c i l i t i e s  i n  P l d g .  3192 
including assembly o f  radioactive waste, establishment o f  H E P A  
! portabl e )  ven t i  1 a t  i on sys tern a n d  opened/ i nven t o  r i  ed exi s t i  n g  LSA 

boxes of waste. 

Performed general scoping surveys in the buildings suff!’cient t o  
define the potential extent a n d  n a g n i  turle of exis t ing contaninatioq. 

Direct beta-gamma g r o u n d  scans wore performed =or suspected so i l  
contamination areas a n d  the san’tary sewer manway. 
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- Extensive core sampling was conducted for s o i l ,  concrete a n d  as?h3?t 
areas as well a s  other par t icu?ar  ?ocations. A s igni f icant  number o f  

those samples were sent  t o  a vendor for  radionuclide characterization 
a n d  remaining samples inventoried a n d  held on s i t e  for  future  
analysis. Vendor analysis resu l t s  are  shown i n  Enclosure 1 t o  t h i s  
p a r t  which confirms Co-60 a n d  Cs-137 as the d o m i n a n t  radionuclides. 
The balance of samples l e f t  on s i t e  were subsequently ana’yzed d u r i n g  

Phase 3 remedial work a n d  resul ts  of those analyses are presented i n  

Enclosure 3 of P a r t  I 1  o f  t h i s  report. 

- The location of samples a n d  resu l t s  o f  the g r o u n d  scan survey were 
provided on the s i t e  bl ueprint d r a w i n g  #5-SK-LAK-120685 provided as 
Attachment 1 t o  t h i s  report. 

Phase 2 represents the i n i t i a l  remedial action work a t  H C F  performed by CHSI 
during the period 2/04/86 t h r o u g h  2/26/86.  In a d d i t i o n  t o  removal a n d  
packaging of contaminated material , additional surveys were performed ins’de 
Building #3192 and w i t h i n  the h o t  ce? l  i t s e l f .  These surveys are t ransni t ted 
as Enclosure 2 to  this  report. 

The major  remedial action work performed d u r i n g  t h i s  period i s  as follows: 

- Excavation, isolat ion a n d  removal t o  an above ground laydown Tocation 

o f  the 1500 a n d  100 gallon u n d P r g r o u n d  ho!d ing  tanks. I n l e t  l ines  
and t a n k  penetrations were scaled a n d  the excavation l e f t  open f o r  

future sampling. Residual sol ids  o f  the tanks were sampled a n d  

analyzed for  waste c?ass i f ica t ion  as shown on Enclosure 3.  

- Contaminated material in the h o t  cel l  was ident i f ied and packaged %r 

disposal,  removed a n d  packaged f o r  disposal the resin system. 

1250 J 
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- Excavated a n d  packaged for disposal the source stqrage we:? o u t s i d e  

and adjacent t o  B u i  1 d i n g  #3! 80. 

- Remove.? contaminated surface soi l  from area outside fence adjacent t o  

access road. Further soil  excavation was performed in th i s  area as 
discussed i n  P a r t  I 1  o f  t h i s  report. 

- The f a c i l i t y  was then essent ia? ly  secured from addstional renedjsl 
action pending cost  a n d  technical resolution f o r  fur ther  work which 
was effected i n  8/86 a n d  i s  discussed i n  P a r t  11. 

7 250 J 
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SAUPLLS POP VENDOR ANALYSIS 

LAUPLE I 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
2 0  
21 
22 
23 
2 4  
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

A 
B 
C 
D 
L 
F 
c 
n 

IDENTIFICATION 

U-71 SS 4" Pipe Control Pit 

SP-1 3 in. 
u-71 ss exit ~1.a s a m p i ~  

Y-67 1 ft. 
5-12 I f t .  
U-65 3 f t .  
V-71 SS Entrance from 3 1 8 0  
Y-65 1 f t .  
SP-I L x p  Joint 4" 
3-11 3 ft. 
5-3 3 f t .  
5-15 1 ft. 
3-11 1 f t .  
5-5 1 f t .  
5-3 I f t .  
Source Vel1 1 f t .  
5-15 3 f t .  
2-2 I f t .  
5-1 1 f t .  
Source Yell 3 ft. 
Source Well 2 ft. 
0-5 3 f t .  
0 - 5  1 ft. 
Y-67 3 f t .  
1-69 1 ft. 
Loading Dock 
5-13. Q 1 Ft. 
5-21. Q 1 Pt. 
1-76. 0 2 Ft. 
Y-71-SS. Pipe Control Pit 
U-71 Ob. Pipe 3 1 1 0 
U-71-SS. Pip. Lzit 
6 6 .  Stroot f r o m  Y-71 
Concroto B l d a .  3182 
Concrete Bldg. 3 1 b O  
Surfaco Soil AlonB Crack 
Vault Entry ?ortrl (Concrete) 
Vault Floor (Concrete) 
Surfaca Soil 
So11 at I" Depth 

~ C P I D  I D  

E 1 3 0  

B 4  1 
E129 
D 1 7  
E 1 3 9  
E130 

B 4  I 
C 2 8  
D 3  
D2 1 
C 2 8  
D5 
D 3  
A 8  
D2 1 
B36 
D1 
A 8  
A 8  

e130 

el 39 

Accemo Road 
Accmmm noad 

e129 
A20 
C2 3 
D19 
D26 
A 7 6  
e130 
e130 
K130 

C23 
C23 

Blot Coll Floor Drain (Concrete) - 
Surface Soil Outmldo Fence 
So11 at I" Depth Outmldc Fence 

* see Attachment 1 of Part I1 f o r  grid map locations 
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cLs ,D, . ’ fc  Chern Nuclear S y r t c r n  In:. 
r D D ~ f S s  220 Stoneridge D r i v e  

c,,, Columbia, SC 19210 
Roger Johnron 

Ih.D,CL 4 2  512177 

I I 

I 

ND 

11 

1 2  

a 3  

1 6  

Plutonlum-23E 
Pluronlum-23F 
Stronrlurn-9S 
Uranlurn-233 
Gamma S p e c :  

Ceclum- I37  

Pluronlurn-238 
Pluton1 um - 2 39 
Srrontium-92 
U r a n ~ u m - 2 3 3  
Gamma SF:- 

CeblUm- 137  
COb6lt- 6C 

0.25  I 0.04 
0.C) x 0.CI 
G . 1 4  a C . 1 1  
c.2 

1.0 t 0 . 2  

C 2 2  I 0.03 
t . C 2  a 0.Ci 
< C C 5  
c c.2 

1 . t  a c.3 
177 a 1 

Stronrlum-93 c 0.05 
Gamma S p e c .  

Ceri  um - 137 
Cob.] 1-60 

Srronrlum-93 
Gamma Spec: 

Ceclum- 137 
Cobal t -60  

Strontium-90 
G a m m a  S p e c :  

Ccrlum- 137 
C o h l t - 6 2  

S t  ront lum-9C 
Gamma Spec:  

I l t  a 1 
1.8 a 0.1 

< 0.05  

@ . S  a 0.2 
0.8 I 0.2 

c 0.05  

o.e 0 .1  
1.2 x 0.1 

@.is 
h’D 

-8- 
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cusiouta Chem Nuclear System lnc. 
A D D ~ E S S  220 Stoneridge Drive 

C,T, Columblr. SC 29210 
A T l E h l i 3 h  Roger Johnson 

lhr3:L ha 512177 

Sample  Type o i  
Identlficstion Anelyrir  I 

I 7  

I 8  

I 9  

I 1 0  

I 1 1  

I 1 2  

a I 3  

I 1 4  

I15 

Pluton I urn - 2 38 
Pluton! urn-2 39 
Strontium-90 
Uranium-233 
Gamma S p e c :  

Cerlum- 137 
Cobalt-60 

S t  ron ti urn-90 
Gamma Spec:  

Y.nganecc-5c 

Strontium-90 
Gamma Spe;: 

Ceclum-137 

Srron t 1 um -90 
Gamma Spec:  

Strontium-90 
Gamma Spec: 

Srrontlum-PO 
Gamma Spec: 

Ceclum-137 
C o b l t - 6 0  

Strontium-90 
Gamma Spec: 

Strcnrlum-90 
Gamma Spec: 

Strontium-9C 
Gamma S p e c :  

ND - No man-made nuclide6 de tec ted  

pC I ' p :  ra P 

0.35 x 0.05 
6.14 x 0.03 
< 0.05 
0.2 

1 . 1  1 0 4  
191 a 2 

< 0.05 

0.2 f n.1 

< 0.05 

136 a 2 

< 0.05 
ND 

< 0.05 
ND 

c 0.0s 

1.2 2 0 . 1  
2.5 f c.1 

0.12 x 0.D6 
KD 

< 0.05 
ND 

1.60 a 1.2: 
N D  

CAGE 2 OF CAGL 
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N D  

I 1 7  

I 1 8  

I 1 9  

I 2 3  

I 2 1  

1 2 2  

1 2 3  

I 2 4  

Stronrlum-92 
Gamma S p e c -  

S tront lun-92  
Gamma Spec 

Srronrium-9J 
Gamma S p e z  

SrronrlunJ-9i: 
Gamma Spec 

Strontium-93 
Gamma S p e ; .  

C e r ~ u m - 1 3 7  

Sr ton r lum- 9C 
Gamma Spec  

Stronrlum-92 
Gamma S p e c  

Srronrlum-9C 
Gamma Spec  

Ceclum- I37 
COball-6i 

KO man-made nucl ide& d e t e c t e d  

< 0.05 
ND 

< 0.15  a 0.12 
KD 

< 0 . C 5  
N D  

0.18 i 0.12 
ND 

0.53 i 0.16 

0.6 i @.2 

0.05 
ND 

< 0 .C5  
N D  

0.17 1 C.16 

0.3 i 0.1 
0.4 t 0.1 
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Sample 
Id en r if i c a I I on 

#27 5-13 @ 1 F t .  

4v2a 5-21 1Ft .  

U29 1-74 @ 2 Fr. 

#30 Uf-71-SS, Pipe Conrrol 

#31 W-71-SS, Pipe 3183 

1 3 2  W-' I I -SS,  Pipe Exit 

#33 SS, Street  From W - 7 1  

I 

1 3 5  Concre t e  Bldg. 3180 

T y p e  of 
Analysis 

Gamma Spec: 
Cesium- 137 
Co ba I t - 60 

Gamma Spec: 
Cesium- 137 

Manganese-54 
Cobalt-60 

Gamma Spec: 
Cesium-1 37 
Cobalt-60 

Gamma Spec: 
Cesium-137 
Cobalt-60 

Gamma Spec: 
Cesium-137 
Cobalt-60 

St ront ium-90 

Gamma Spec: 
Cesium-I  37 
Co bal t - 60 

Gamma Spec: 
Cerium-137 

S t  I ont ium -93 

Gamma Spec: 
Cerium-1 37 
Coba I t -6 0 

Stront ium-90 

Gamma Spec: 
Cesium-1 37 

Strontium-90 

pCi!pr a T, 

0.68 i 0.05 
0.43 i 0.04 

0.93 i 0.03 
0.25 i 0.02 
0.04 I 0.02 

0.C5 i 0.01 
0.89 10 .01  

0.83 i 0.02 
0.48 0.02 

0.47 i 0.10 
2 1 2  2 1 
0.15 t 0.11 

1.09 i 0.21 
108 : 1 

0.1 1 i 0.04 
0.15 1 0.12 

238 t 2 
15.9 1 0.4 
< 0.C3 

220 1 2  
< 0.03 

L- 

7 - 7  APPROVED B Y  L5. 01/21/86 J p ~ l e 6 J .  Hueller,  Preslden: 
PAGE 5 Of PAGE 

- Wh 
for EnvronmenLa! Polrutton. Inc 

1 1925 Resina t r n u  Fa. N.rr ManKO 87592 
Tlcrnhnn. 51)5r982 9841 
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cus,D,,,Lr. Cherr. Nuclear Svrten Inc. 
rDDaLS, 220 Stonerldge Drive 

C l r r  Columble .  SC 29215 
l n I h , , D h  Roger Johnron 

I h d D i C L  h C  

I 2 6  Plutonium-238 
Plur on lum - 2  39 
St ront tu m -90 
U t m i u m - 2 3 3  
Camma Spec 

C e r ~ u m - 1 3 7  
Cob.11-60 

0.17 i 0.05 
0.15 a 0.C3 
0.33 I 0.1 I 
< c.2 

162 1 1 
32.8 i 0.4 

ND - No men-mrje  nucllder detected 
I 

I 

-12- 



F . A :*: 
CHEM-NUCLEAR SYSTEMS. INC 

I 
1 

I I 

I 

I 
I 
I 

I 

i 

6. Lab vau l t  en:. portal cor,. 

C .  F l a x  in Lab. vault con,  

0. 5 0 4 1  surface 

Ph~ton~urn-238 
Plutonrum 239,266 
Uranium-236 
Uranium-235 
Uranlum-238 

S ~ r o n t i u m - 9 3  
Camma S p c c ~ r a ~ r u i ~ ~ , ~ :  
Cerium-1 IC 
Ccsrum-1 37 
Coba I t  -60 
Uranrum-235 

Strontium-95 
Camma Spctraianaiysjs :  
CesAum-l  3 4  
Ccsdum-I 37 
Cobalt-6C 
Uranlum-23> 

S1ron1rum-9t 
Camma Spectrrirnaiysls: 
Ccrbum-134 
Ceriurn-l37 
Cobalr-6: 
Uranlum-235 

Stron1rum-9t 

ce r ium- l  3 C  \ 

Cesrurn-137 
Co3al i -60 
L r.: 28- -rI - ? 3 '. 

ma Spec I ra fana I ys,, 

-13- 

0.24 G.O> 
e o.t> 

0.1 5 2 0.c2 

0.11 . c.c :  
< G%> 

0.37 2 0.C7 

0.2? 2 G.0) 
(r.C7: 0.15 
19.4: G . 3  

0.172 G . i O  

1.31 2 C.?L 

2.6? 2 C.3: 
2 5 S C 2  I O  
6C 9: 1.9 

4 . 9 1  2 1.36 

0.c 3 



CHEM-NUCLEAR SYSTEMS. INC 

t .  

F. 

t .  

ti. 

Fl.  drain c o n .  Hot Cel l  

Surf.  sod rn roped area 

S i r o n t ~ u m - 9 0  
Gamma Spectra la ni I y sis : 
Cesium-1 36 
Cesium- 137 
Coba 11-60 
Uranium-235 

Stronirum-93 
Gamma Speciralanalysli:  
Cesium-1 3C 
Cerium- I37  
Coba It - 6G 
Uranium- 2 3 5  

Srrontrum-93 
Camma Spectralanrlys~r:  
Cerium-1 3 4  
Cerium- I37  
Coba It-6C 
Uranrurn-23> 
Hercur) 203 

Camma Spcctralaral~sls: 
Cesium-]  36  
Ccs lum-I37 
Cobalt-60 
Uranium-23> 
Mercury 203 

0.G3 

t . 3 3  2 0.08 
36L-  7 

71.4: G.3 
0 . 5 6 : O . I ~  

a 0.03 

3.20: C.3: 
16.3: C.1 

2 1 3 -  2 
KD 

0.03 

0.16: C.CJ 
16.3- C.1 
30.7 2 C.: 

0.IG: G.C> 
0.09 C.64 

0.06 2 0.C) 
9.1C: C . 1 5  
13.2: C.1 
0.08 : C.C 3 
0.C) 1 0.c: 

ND - None D e t e c t e d  

- 14- 
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PHASE ? S U R V E Y  RESULTS 

ENCL0SVpE 2 t o  PART I 
( 2 3  pages)  
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PART I 1  

(Phase 3 )  

PROJECT REPORT 

Fo r 

FORT MCCLELLAN, ALABAMA 

DECONTA!lINATION PROJECT 

Prepared By H i l b e r t  Associates ,  I n c .  

For 

Chem-Nuclear Systems, I n c .  
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FI VAL PROJECT REPORT 

I .  INTRODUCTION 

A.  Chern-Nuclear Systems, Inc. of Columbia, South Carolina issued a 
subcontract t o  Hi1 bert  Associates, Inc. of S a r a t o g a  Springs, New 
York t o  implement the remedial actions described i n  t h i s  report. 

B. Chem-Nuclear Systems, Inc .  was under a separate contract  for  
services t o  the U.S .  Army Chemical School, F o r t  McClellan, 
A1 abama. 

C .  The remedial actions described in th i s  report provided by 
Hilbert  Associates were under the direction of Mr. Greg Kornp, 
Radiation Protection Officer o f  Fort  McClellan a n d  Mr. Roger 
Johnson, Program Director, o f  Chem-Nuclear Systems. 

D. The a c t i v i t i e s  described in th i s  report were performed d u r i n g  
the period of  August 4 ,  1986 th rough  September 2 ,  1986. 

11. E FI C LOS U R E S 

Enclosure A 

Enclosure B. 

Enclosure C.  

Enclosure D 

Radiochemistry Sample Data and Calibration Sheets. 

Radioactive Waste Inventory Summary Sheet. 

Radiochemistry Results f o r  Soil and  Concrete. 

Final Radiological Survey Sheets 

1250 J 
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111. ATTACHHENTS 

1. Drawing, F o r t  McC le l l an  Hot  C e l l  F a c i l i t y  and Fenced E x c l u s i o n  

Area. 

I V .  BACKGROUND 

A. The a c t i v i t i e s  desc r ibed  i n  t h i s  r e p o r t  were performed w i t h i n  

t h e  fenced- in  e x c l u s i o n  area d i r e c t l y  beh ind  ( s o u t h e r l y  from! 

t h e  M i l i t a r y  P o l i c e  Museum, B u i l d i n g  #3182. The fenced- in  

e x c l  us ion area i n c l u d e s  B u i l d i n g s  83192 and 3!80. 

B. Chem-Nuclear Systems drawing #SK-LAK-120635, Rev. A and l a t e r  

v e r s i o n s  d e p i c t  t h e  areas d iscussed i n  t h i s  r e p o r t .  

C. Prev ious a c t i v i t i e s  on t h e  s i t e  performed by  C N S I  have been 

desc r ibed  i n  t h i s  r e p o r t  ( P a r t  1 )  t o  t h e  e x t e n t  r e q u i r e d  t o  

p r o v i d e  c o n t i n u i t y  o f  t h e  program. 

0. The o r i g i n a l  s u b c o n t r a c t  i s s u e d  t o  H i l b e r t  Assoc ia tes  i n  J u l y  

1985 p r o v i d e d  f o r  r a d i o l o g i c a l  e n g i n e e r i n g  s e r v i c e s  i n  R u i l d i n g  

83192 as l i s t e d  below. 

1. Removal o r  decontaminat ion o f  i n s t a l l e d  b u i l d i n g  systems 

and s t r u c t u r e  su r faces  t o  reduce t h e  general  areas w i t h i n  

t h e  b u i l d i n g  t o  l e s s  than 160 uR/hr. 

2 .  Removal o f . a l l  l o o s e  s u r f a c e  con tamina t ion  t o  a l e v e ?  o f  
2 l e s s  than 1000 dpm/100 cm . 

3. Removal o f  f i x e d  con tamina t ion  on systems, components and 

b u i l d i n g  s t r u c t u r a l  m a t e r i a l ,  n o r m a l l y  a c c e s s i b l e  t h a t  

c o n t r i b u t e  s i g n i f i c a n t l y  t o  background r a d i a t i o n  l e v e l s .  

1250 J 
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4. Removal o f  

5. Removal o f  

steam supp 

Hot  C e l l  i n s t a l l e d  HEPA v e n t i l a t i o n  system. 

asbestos i n s u l a t i n g  m a t e r i a l s  on t h e  b u i l d i n g  

y and condensate r e t u r n  p i p i n g  systems. 

6. Per form a b u i l d i n g  survey and samp!ing p l a n  t h a t  would 
p r o v i d e  documentat ion o f  t h e  b u i l d i n g ' s  p r e v a i l i n g  

r a d i o 1  o g i  c a l  s t a t u s  when complete. 

E. On August 11, 1986, a meet ing was h e l d  t o  d i scuss  changes and 
a d d i t i o n s  t o  t h e  i n i t i a l  scope o f  work desc r ibed  i n  Paragraph D. 
above. In attendance a t  t h i s  mee t ing  were Y r .  Johnson f rom 

Chem-Nuclear, Messrs. G. Komp and J. Tor res  f rom F o r t  
M c C l e l l a n ' s  R a d i a t i o n  P r o t e c t i o n  Group and Uessrs. N. H i l b e r t  

and S. H i l l e r  r e p r e s e n t i n g  H i l b e r t  Associates,  I n c .  The changes 

and a d d i t i o n s  t o  t h e  c o n t r a c t  scope were a u t h o r i z e d  t o  extend 

c o n t r a c t  a c t i v i t i e s  t o  areas o u t s i d e  B u i l d i n g  t3192. These 

changes were i n t e n d e d  t o  p r o v i d e  t h e  e n t i r e  fenced- in  areas w i t h  

t h e  optimum r a d i o l o g i c a l  c o n d i t i o n  w i t h  a v a i l a b l e  funding.  The 

key elements o f  t h e  c o n t r a c t  scope changes a r e  l i s t e d  below. 

1. 

2. 

1250 J 

The two underground tanks,  100 and 1500 g a l l o n  c a p a c i t i e s  
had been excavated and l e f t  above-ground on t h e  c o n c r e t e  

pad. The open e x c a v a t i o n  was w a t e r  f i l l e d  f rom r a i r l .  The 

wa te r  i n  t h e  excava t ion  was planned t o  be pumped o u t  and 

residua! s o i l  sanp!ed a t  t h e  bot tom o f  t h e  excava t ion  t o  

a l l o w  f o r  even tua l  b a c k c i l l .  The d r a i n  p l p i n g  f rom 

B u i l d i n g  #3192 and i n t o  t h e  P i p i n g  P i t  had been c u t  and 

capped. 

The two tanks,  100 and 1500 ga!lon c a p a c i t y  were t o  be 

prepared f o r  shipment as r a d i o a c t i v e  waste. 
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3. 

4 .  

5. 

6. 

V. GENERAL 

B u i l d i n g  #3180, a smal l  conc re te  s t r u c t u r e  previous!y used 

as a r a d i o a c t i v e  source s to rage  v a u l t ,  e x h i b i t e d  a 
s i g n i f i c a n t  l e v e l  of l o o s e  and f i x e d  contaminat ion.  ?he 

change i n  scope was t o  decontaminate t h i s  s t r u c t u r e  t o  t h e  

maximum e x t e n t  poss ib le .  

P rov ide  f o r  removal o f  wa te r  f rom t h e  o l d  conc re te  v a l v e  

and p i p i n g  p i t ,  pe r fo rm su rvey  and sampl ing o f  i n t e r n a l  
areas f o r  decontaminat ion f e a s i b i l i t y  t o  t h e  e x t e n t  

poss ib le .  

Per form r a d i o c h e m i s t r y  a n a l y s i s  on t h e  i n v e n t o r y  o f  

packaged s o i l  samples o b t a i n e d  p r e v i o u s l y  f rom t h e  g r i d  

p l a n  and p!ot same. 

t o  p r o v i d e  a composi te o f  a l l  samples on a p l o t  g r i d  system 

t h a t  i d e n t i f i e s  t h e  e x t e n t  o f  s o i l  contaminat ion.  

The purpose of t h i s  sampl ing p l a n  i s  

Excavate and remove t h e  contaminated s o i l  j u s t  o u t s i d e  t h e  

access gate on t h e  e a s t e r l y  s i d e  o f  t h e  c o n c r e t e  dr iveway. 

T h i s  contaminated s o i l  beyond t h e  fenced area a f f e c t e d  an 

area o f  app rox ima te l y  40 t o  50 square f e e t .  E a r l i e r  s i t e  

a c t i v i t y  had removed p a r t  o f  t h e  contaminated s u r f a c e  soi ! .  

I N FORMAT I OFI 

A. Personal dos ime t ry  was worn b y  a l l  H i l b e r t  Associates employees 

w h i l e  engaged i n  t h i s  p r o j e c t .  The dos ime t ry  was p r o v i d e d  by 
C hem-N uc l  e a r  Services.  

B. Decontaminat ion T e c h n i c i a n  and R a d i o l o g i c a l  C o n t r o l  T e c h n i c i a n  

t r a i n i n g  f o r  employees engaged i n  t h i s  p r o j e c t  was p r o v i d e d  by 

H i l b e r t  Associates.  

1250 3 
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C. 

D. 

E. 

F. 

G. 

Phys ica l lmed ica l  examinat ions r e q u i r e d  f o r  r a d i a t  

workers i n c l  ud ing  r e s p i r a t o r y  equipment users was 
H i  1 b e r t  Associates.  

A l l  p o r t a b l e  r a d i a t i o n  d e t e c t i o n  i ns t rumen ts  used 

on area 

p r o v i d e d  by  

on t h i s  

p r o j e c t  was ma in ta ined  i n  c a l i b r a t i o n  t o  NOS t r a c e a b l e  sources 

and s tandards.  

The r a d i o c h e m i s t r y  was per formed by  a Canberra 35 MCA System 
us ing  a 2" x 3" NaI de tec to r .  The r e s u l t s  o f  these sample 

analyses a r e  i n c l u d e d  i n  t h i s  r e p o r t  by p r i n t - o u t s  c o o r d i n a t i n g  

samples t o  r e s p e c t i v e  p l o t  g r i d s .  

ob ta ined  p r e v i o u s l y  by  o t h e r s  a r e  i n c l u d e d  i n  t h e  p r i n t - o u t s  t o  

conso? i d a t e  a l l  known r a d i o c h e m i s t r y  r e s u l t s .  

Rad iochemis t ry  r e s u l t s  

P o r t a b l e  v e n t i l a t i o n  and vacuum c l e a n i n g  systems were nOP t e s t e d  

p r i o r  t o  use on t h i s  p r o j e c t .  

S i t e  g r i d  p lans ,  r a d i o c h e m i s t r y  data,  r a d i o l o g i c a l  su rvey  

r e s u l t s  and a t a b u l a t i o n  o f  r a d i o a c t i v e  waste prepared f o r  
t r a n s p o r t  and d i sposa l  a re  p r o v i d e d  as Enclosures and 
Attachments t o  t h i s  r e p o r t .  

V I .  PROJECT ACTIVITIES - BUILDING # 3192 

A. S i t e  m o b i l i z a t i o n  was a f f e c t e d  on August 4 t h  w i t h  personne? and 

equipment. H i  t h i n  t h r e e  work ing  days, a1 1 equ i  pment was 

o p e r a t i o n a l  and i n i t i a l  e n t r y  surveys completed. 

9. E l i m i n a t i o n  o f  t h e  contaminated asbestos was t h e  f i r s t  

p r o d u c t i o n  t a s k  i n  B u i l d i n g  83192. 

i n  a d e t e r i o r a t e d  c o n d i t i o n ,  was l i m i t e d  t o  steam and condensate 

l i n e s  i n  t h e  b u i l d i n g  n o r t h e r l y  ( e n t r y )  areas and t h e  h e a t i n g  

The asbestos p i p e  cove r ing ,  

1250 J 
-47- 



I I CHEM-NUCLEAR SYSTEMS INC 

and a i r  conditioning room. The asbestos removals were 
performed using t o t a l  containment bags w i t h  workers using 
protective clothing and respirators .  

1 .  Approximately 150 1 inear fee t  o f  radioactive contaminated 
asbestos pipe insulation was removed. 

2.  Local HEPA ventilation and vacuum systems were employed 
continuously during a1 1 removal operations. 

3 .  Approximately twenty ( 2 0 )  cubic fee t  o f  waste was generated 
d u r i n g  this operation. 

4 .  During the removal phase a l l  pipe insulation was maintained 
i n  a wetted condition. Following the removals, a l l  p i p i n g  
runs were wiped down a n d  the en t i r e  work space vacuum 
cleaned. 

C. The building ins ta l led  HEPA vent i la t ion system servicing the Hot 
Cell only was removed and packaged as radioactive waste. 

1. The system was cut and capped a t  the two cel l  suction ducts 
on top of the c e l l .  
ducts inside the cel l  were n o t  removed. 

The duct work transaction t h r o u g h  the 

2.  The en t i re  duct work between the cel l  t o p  concrete 
t rans i t ions  and Y E P A  f i l t e r  assembly were cut up  sor 
opt imum radioactive waste packaging .  

3 .  The HEPA f i l t e r  assembly was removed and disposed o f  as 
radioactive waste. I t  was apparent from d i r ec t  
measurements and swipe surveys t h a t  the HEPA f i l t e r  had 

been compromised and the internal duct contamination 
extended downstream into the blower u n i t  and b u r l d i n g  
exhaust pipe. 

12505 
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4 .  

5. 

6. 

D. The 

The H E P A  system blower ( f a n )  u n i t  was removed and packaged 
as radioactive waste. 

The HEPA exhaust a n d  building roof discharge p i p e  was 
removed and packaged as radioactive waste. 

?he building roof was provided w i t h  a sheet metal patch and  
tarred as a temporary closure. 

building a t t i c  areas above the classroom were previously 
provided with a plywood closure w i t h  access doorway. 
access i s  from above the h o t  ce l l  a n d  was entered for  s a m p l i n g  
and surveys. 

This 

1. The f iberglass  insulation over the classroom t i l e d  ce i l ing  

The building t russes  and beams also exhfbit 
exhibits 1 ow 1 eve1 s o f  radioactive contamination i n  the 
form o f  dust. 
low levels  o f  loose surface contamination. Contaminat ion  
surveys indicated from l e s s  t h a n  1000 dprn t o  4000 dprn per 

2 100 cm , 

2. The contamination levels  are the highest a t  the northerly 
(access) end and diminish as swipe surveys progress t o  the 
southerly end of  the building. 

3 .  There i s  no walkway or decking in th i s  area [ safe ty  
consideration) and r a d i o l o g i c a l  controls should be imposed 
fo r  future entry. 

E. The building t russes  and beams in the northerly end o f  the 
building are open over the c e l l ,  o f f i ce ,  a i r  
condi tioning/heating room and building entryway. 
decontaminated to the extent possible w i t h o u t  erection o f  
scaffolding. 

T h i s  area was 

I t  should be expected t h a t  !oose contamination i s  
12505 
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probab le  a t  l ow  l e v e l s  on s t r u c t u r a l  s i l l s ,  p ? a t e s  and beams 

s u p p o r t i n g  t h e  r o o f  panels which were n o t  r e a d i l y  access ib?e  

d u r i n g  t h i s  decontaminat ion e f f o r t .  O f  t h e  t r u s s  system 

surveyed (Enc losure  0.8) ,  l ow  l e v e l s  o f  f i x e d  and l o o s e  

con tamina t ion  was found a f t e r  an i n i t i a l  wipedown. However, t h e  

con tamina t ion  on wood and meta l  su r faces  i s  t e n a c i o u s l y  bound 
and r e d i s t r i b u t i o n  i s  n o t  p robab le  under normal a i r  f l o w  on 

b u i l d i n g  access c o n d i t i o n s .  

F. 

G. 

12505 

The a i r  c o n d i t i o n i n g / h e a t i n g  room was surveyed and does n o t  

e x h i b i t  areas o f  l o o s e  s u r f a c e  contaminat ion .  

1. 

2 .  

The 

The i n s t a l  l e d  a i r  c o n d i t i o n i n g  system i t s e l  f which i n c l  udes 

system framework, duc ts ,  s q u i r r e l  cage b lowers,  f l o w  

a d j u s t i n g  dampers and d i f f u s e r s  a l l  e x h i b i t  l o w  l e v e l s  o f  

f i x e d  and l o o s e  s u r f a c e  con tamina t ion  on i n t e r n a l  

sur faces.  The system was n o t  disassembled f o r  

decontaminat ion.  

The d i f f u s e r s  and a i r  r e t u r n  i n l e t  screen i n  t h e  c lassroom 

area was removed and d i sca rded  as r a d i o a c t i v e  waste. 
Plywood b lanks  were i n s t a l l e d  a t  these system access p o i n t s  

and posted as i n t e r n a l l y  contaminated. 

con tamina t ion  found a t  these access p o i n t s  was 

approx ima te l y  1500 dpm per  100 cm . 

Yaximum removable 

2 

shower a rea  ad jacen t  t o  t h e  a i r  c o n d i t i o n i n g  room is f r e e  o f  

l o o s e  s u r f a c e  contaminat’on. The f l o o r  d r a i n  which has been 

plugged w i t h  conc re te  i n d i c a t e d  s i g n i f i c a n t  above background 

counts. T h i s  d r a i n  l i n e  i s  below t h e  b u i l d i n g  conc re te  f l o o r  

and must be common w i t h  a s i m i l a r  conc re te  p lugged d r a i n  l i n e  

under t h e  h o t  c e l l  doorway t rench.  

p lugged o u t s i d e  t h e  b u i l d i n g ,  below grade, a t  t h e  t i m e  o f  t h e  

100 and 1500 g a l l o n  tank  removal. 

T h i s  d r a i n  l i n e  was a l s o  
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H. The h o t  c e l l  was c l e a r e d  o f  r a d i o a c t i v e  sc rap  and waste 

m a t e r i a l s  and s u b j e c t  t o  e x t e n s i v e  decontaminat ion  e f f o r t s .  

Upon t e r m i n a t i o n  o f  t h e  decontaminat ion  work the  f o l l o w i n g  

l i s t i n g  desc r ibes  t h e  c e l l  c u r r e n t  r a d i o l o g i c a l  s t a t u s .  

R a d i o l o g i c a l  c o n t r o l s  should c o n t i n u e  t o  be imposed f o r  c e l l  

en t r y .  

1. 

2. 

3 .  

4. 

5. 

The source s to rage  tubes w i t h  s h i e l d e d  p lugs  were n o t  

opened and t h e  c u r r e n t  s t a t u s  o f  these tubes i s  unknown. 

The i n s t a l l e d  h o i s t  system was surveyed and decontaminated 

t o  a l i m i t e d  ex ten t .  T h i s  system was n o t  o p e r a t i o n a l  and 

t h e  h o i s t  d r m ,  cab le ,  b locks ,  power cab les  and spoo ls  

c o u l d  n o t  be made access ib le .  The e l e c t r i c a l  power cab les  

i n d i c a t e  h i g h e r  l e v e l s  (710,000 dpm) o f  f i x e d  con tamina t ion  

impregnated i n t o  t h e  i n s u l a t i o n .  

The m a n i p u l a t o r  arms were a l s o  surveyed and 

decontaminated. The f i n a l  surveys i n d i c a t e  no !oose 

contaminat ion .  

The m i r r o r  assembly, doorway b r i d g e  beams and f o u r  wheeled 

c a r t  were removed from t h e  c e l l ,  decontaminated and 

surveyed. Evidence o f  f i x e d  con tamina t ion  remain on these 

i tems.  These i t ems  were r e t u r n e d  t o  the  c e l l  upon 

comp le t i on  o f  t h e  c e l l  i n t e r n a l  decontaminat ion.  

The c e l l  i n t e r n a l  su r faces  t h a t  a r e  n o r m a l l y  access ib7e 

were swipe surveyed and i n d i c a t e  l e s s  than  1000 dpm/100 

cm . I n  genera l  these su r faces  c o u l d  n o t  be s u b j e c t  t o  2 

d i r e c t  surveys f o r  f i x e d  con tamina t ion  because o f  t h e  h i g h  

background emanating f rom t h e  two v e n t i l a t i o n  system 

exhaust  duc ts  s t i l l  i n s t a l l e d  i n  t h e  c e l l .  
12503 
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6. 

I .  

J. 

The area in the trench between the building f loor  a n d  cel l  
f loor  exposed when the door i s  fu l ly  open was found t o  be 
highly contaminated. This contamination was b o t h  loose and 
fixed i n  excess o f  100,000 dpm. This concrete area was 
stripped clean of paint a n d  the surface layer  o f  concrete 
removed w i t h  a i r  operated needle g u n s .  
o f  residual radioact ivi ty  is now emanating from the 
concrete trench area d r a i n  which i s  plugged w i t h  concrete. 

The only indication 

The inaccessible areas of  the trench with the door open o r  
shut are sti!l considered t o  be contaminated. The ce l l  
door ,  open or  closed, has  inaccessible areas on the ho t tom,  
t o p  and  inside surfaces,  which must be considered as 
potenti a1 1 y contaminated. 

The classroom area was n o t  subject t o  100% swjpe surveys. 
O f  those major swipe surveys performed none provided 
indications o f  loose surface contamination except f o r  the 
ventilation diffusers.  
entryways and  the of f ice  were surveyed w i t h  portable uR 
instruments and no s ignif icant  genera! areas above 
background were detected. 

The classroom a1 ong w i t h  corri  dors, 

The 55 gallon druns of radioactive dry waste materials i n  

the building a t  the onset o f  t h i s  task were repackaged as 
radioactive waste. The two 55 gallon drums of l iquid waste 
and  s l  udge were so l id i f ied  i n  concrete and  prepared for  
waste shipment. The total  radioactive waste inventory 
prepared for shipment a t  the completion o f  t h i s  task i s  
provided a s  Enclosure B t o  th i s  report. 

12503 
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PROJECT ACTIVITIES - BUILOING # 3150 

A .  Histor ical ly  th i s  building was used as a rad  

A t  some materials and source storage vault. 
oact 
time 

s igni f icant  loss  o f  containment and spread of  rad 

ve 
a 
o a c t  i ve 

material occurred resul t ing i n  extensive contamination of 
the vault f loor  and entry threshold. 
may have been performed p r i o r  t o  t h i s  task .  
radioact ivi ty  may have been the source o f  the residual 
contamination s t i l l  apparent a l o n g  the expansion jo in t s  i n  

the concrete aprons and j o in t s  adjacent t o  Building #3180. 

Some decontamination 
This spread o f  

1.  Building 83180 contained an assortment o f  scrap material ,  
metal shelves, s teel  materials and  record books. The 
en t i r e  building contents were removed and surveyed. 
radioactive materials were packaged as waste a n d  

non-contaminated items discarded as scrap material. 
record books were f o u n d  f ree  o f  contaminat ion  and relocated 
t o  the Building 3192 classroom area. 

The 

The 

2. The major contaminated area i n  t h i s  building was the 
concrete f loo r .  Decontamination o f  the f l o o r ,  doorway 
threshold and  2 '  x 2' concrete pedestal in the northwest 
corner was attempted using a i r  driven scabblers and needle 
guns. The concrete surface scabbling continued t o  a point 
where 1/4 to  1 / 2  inch o f  concrete had been removed. Two 
areas o f  about one Foot square a n d  readily detectable w i t h  

portable instruments were sampled for radiochemistry 
analysis. 
and  2868 pCi/gram of Cs137. 

The NCA resu l t s  of  these two samples were 551 

3 .  The final swipe surveys were a l l  l e s s  t h a n  1000 dpm/l00 
2 cm . General area dose rates are documented i n  Enclosure 

D.1 .  
1250 J 

-53- 



CHEM-NUCLEAR SYSTEMS. INC 

V I I I .  PROJECT A C T I V I T I E S  - IO0 AND 1500 G A L L O N  TANKS 

A. 

B. 

C. 

Upon s i t e  m o b i l i z a t i o n  t h e  100 g a l l o n  and 1500 g a l l o n  t a n k  were 

p o s i t i o n e d  on t h e  c o n c r e t e  apron a d j a c e n t  t o  t h e  c o n c r e t e  

l o a d i n g  dock. These two h o l d i n g  tanks  had p r e v i o u s l y  been t h e  
B u i l d i n g  3192 d r a i n  system. O r i g i n a l l y  t h e  two tanks  were p i p e d  
i n  s e r i e s  between t h e  b u i l d i n g  and a conc re te  p ip ing /was te  

p rocess ing  system p i t  j u s t  s o u t h  o f  t h e  l o a d i n g  dock. The 

p i p i n g  system had been c u t  and capped i n  t h e  e f f ? u e n t  l i n e  f rom 

t h e  b u i l d i n g  and a t  t h e  i n l e t  l i n e s  i n t o  t h e  p i p i n g  p i t .  

Sec t i ons  o f  p i p i n g  removed d u r i n g  t h i s  t a n k  excava t ion  were 

a l r e a d y  packaged i n  a 96 c u b i c  f o o t  meta l  s t r o n g  t i g h t  c o n t a i n e r  

a l o n g  w i t h  some r a d i o a c t i v e  s o i l .  

d iscussed implemented the  d i s p o s a l  o f  these tanks as r a d i o a c t i v e  

waste. I n i t i a l  i n s p e c t i o n  o f  t h e  1500 g a l l o n  t a n k  showed 

seve ra l  p o i n t s  (1 /8 t o  1/4 i n c h  h o l e s )  o f  t o t a l  r u s t  t h rough  o f  

t h e  carbon s t e e l  p l a t e .  

The work scope change 

A wooden s t r o n g  t i g h t  c o n t a i n e r  was f a b r i c a t e d  f o r  t h e  shipment 

o f  t h e  1500 g a l l o n  tank. The wooden s t r o n g  t i g h t  c o n t a i n e r  was 

designed f o r  a 7500 pound pay load and f i t t e d  w i t h  a t a n k  h o l d i n g  
c r a d l e  and s t e e l  s t r a p  t iedowns. 

W i t h  t h e  1500 g a l l o n  tank  i n  t h e  s t r o n g  t i g h t  c o n t a i n e r  and t h e  

cove r  ( t o p )  n o t  i n s t a l l e d ,  t h e  t a n k  t o p  was c u t  open f o r  l o a d i n g  
o f  a d d i t i o n a l  r a d i o a c t i v e  waste. P o r t l a n d  cement was added t o  

t h e  smal l  amount o f  l i q u i d  s ludge i n  t h e  tank  bottom. 

a d d i t i o n  t o  seve ra l  bags o f  r a d i o a c t i v e  waste m a t e r i a l s ,  t h e  

f o l l o w i n g  ma jo r  i t ems  were i n s e r t e d  i n t o  t h i s  t a n k  t o  o p t i m i z e  

t h e  space u t i l i z a t i o n  and b u r i a l  costs .  

I n  

1250 J 
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1.  B u i l d i n g  #3192 H E P A  ventilation system i n  i t s  ent 
2. The 100 g a l l o n  t a n k .  
3. The submersible sump pump from the valve p i t .  

re ty  

The vo id  spaces between the strong t i g h t  container and the t a n k  
exter ior  were also used for  waste packaging. A temporary wooden 
panel was banded over the t a n k  cut-out area and the wooden 
container cover was instal led.  

D. The s t rong  t i g h t  container was equipped w i t h  wire s l i ngs ,  
painted, stenciled and weighed i n  preparation for  shipment. 
This item appears as Item R11 o f  Enclosure B. 

IX. PROJECT ACTIVITIES - TANK EXCAVATION AREA 

A. 

B. 

C. 

12505 

Restoration o f  this area was discussed previously i n  this 
report. The excavation area location included positions o f  grid 
numbers E-101, E-111, E-112, E-120 and E-121. The open p i t  was 

par t i a l ly  f i l l e d  w i t h  rain water t o  depths of a b o u t  f ive fee t .  
Because o f  the clay content of the s u b  s o i l ,  water percolation 
from the p i t  was n o t  apparent. 

The s t a n d i n g  water i n  the open excavation was sampled and f o u n d  
t o  be free  of  radioactivity.  A punp ing  system was ins ta l led  for  
d i r ec t  discharge t o  the storm d r a i n  system w i t h  back up sampling 
d u r i n g  the pumping operations. All sample radiochemistry 
resu l t s  were negative. 

Following the water removal from the open excavation, soil 
samples were obtained from the excavation area w i t h  negative 
radiochemistry resu l t s .  
adjacent to the foot ings-of  the pipe p i t  concrete s t ructure .  

These samples incl uded the area 
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D. The open excava t ion  was b a c k f i l l e d  t o  grade l e v e l  u s i n g  t h e  s o i l  

excava t ion  p r e v i o u s l y  removed d u r i n g  the  tank  removal ope ra t i ons .  

X.  PROJECT ACTIVITIES - VALVE CONTROL P I T  

A. The va l ve  c o n t r o l  p i t  i s  a conc re te  s t r u c t u r e  ex tend ing  below 
grade approx ima te l y  f o u r t e e n  f e e t  i n c l u d i n g  i t s  f o o t i n g .  The 

p i t  extends above ground about two f e e t  and i s  covered w i t h  a 

shed r o o f  w i t h  an access hatch. The base o f  t h e  p i t  appears t o  
be a t  t h e  same below grade l e v e l  t h a t  t h e  removed 1500 g a l l o n  
tank  was p r e v i o u s l y  s i t u a t e d .  T h i s  p i p i n g  p i t  i s  i d e n t i f i e d  on 

some drawings as c o n t r o l  p i t  and i s  l o c a t e d  a t  t h e  i n t e r s e c t s  o f  

g r i d  numSers E-121, E-122 and B-30. The p i p i n g  system(s)  

con ta ined  w i t h i n  t h e  p i t  had been removed p r i o r  t o  t h e  

a c t i v i t i e s  d iscussed i n  t h i s  r e p o r t .  The p i p i n g  p e n e t r a t i o n s  

th rough the  e a s t e r l y  and w e s t e r l y  w a l l s  s t i l l  remained i n  t h e  

conc re te  b u t  had been c u t  and capped. 

B. Upon i n i t i a l  i n s p e c t i o n  and p i t  e n t r y ,  t h e  p i t  con ta ined  about  

two fee t  o f  water. 

r a d i o a c t i v i t y  w i t h  n e g a t i v e  r e s u l t s  and d ischarged t o  t h e  s to rm 

sewer system. The r e s i d u a l  s i l t  r ema in ing  a f t e r  punping was 
analyzed and found r a d i o a c t i v e .  The r e s u l t s  were 131 pCi/gm 

(Co60) and 42 pCi/gm (Cs137). It was no ted  t h a t  t h e  p i t  

i n t e r n a l  water  l e v e l  r e t u r n e d  t o  about  two f e e t  i n  depth  

o v e r n i g h t ;  however, no breach i n  t h e  s t r u c t u r e  w a l l  was 

observabl  e. 

The wa te r  was sampled and ana lyzed f o r  

C. The n o r t h - e a s t e r l y  c o r n e r  o f  t h e  p i t  c o n t a i n s  a s h a l l o w  sump and 

a non-opera t i ona l  pump was s t i l l  i ns ta ! led .  T h i s  pump and motor  

were removed and were i n c l u d e d  i n  t h e  m a t e r i a l  prepared’  f o r  t h e  

. r a d i o a c t i v e  waste shipment. 

1250 J 
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D. The capped p i t  discharge piping (westerly s ide)  i s  s t i l l  
ins ta l led underground and leads to the sewer manway located t o  
the westerly i n  grid E-130. 
manway has been pl ugged. 
previously performed i n  the sewer manway are  provided in 
Enclosure C.  

The pipe e f f luent  end of the sewer 
The radiochemistry resu l t s  of sampl ing 

XI. PROJECT ACTIVITIES - PLOT G R I D  SYSTEM AND RADIOCHEMISTRY SAWPLING 

A. During previous s i t e  a c t i v i t i e s  in the f a l l  of 1985, a grid 
system was established within the s i t e  perimeter fencing. 
grid coordinates were provided with wooden stakes i n  the soi l  
areas and  the concrete aprons were marked w i t h  paint a t  the grid 
in te rsec t  points. 

The 

Some staked in te rsec t  points were removed d u r i n g  the t a n k  
excavation and others were missing from Drawing #SK-LAK-120685 
t h i s  system could be re-established. Some concrete intersect  
points were removed previously during concrete removals t o  
f a c i l i t a t e  new a i r  condition equipment pads for  Building #3182. 
Other concrete g r i d  intersect  points have weathered and are no 
longer discernible.  
re-establ ished. 

This mark ing  system also could be 

I t  was during the f a l l  o f  1985 ac t iv i ty  period t h a t  a l imited 
survey program was performed with portable instruments a n d  some 
soi l  samples forwarded t o  an outside vendor for radiochemistry 
analysis. 
by sample location in Enclosure B and a r e  prefixed by "CEP."  

These vendor radiochemistry resu l t s  can be ident i f ied 

12505 
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I n  addition a large number o f  grids were sampled a n d  samples 
packaged and  stored i n  Building 13192 for  future reference. All 
of these stored samples a l o n g  with those acquired d u r i n g  t h i s  
period were analyzed and are included i n  Enclosure 5.  

6. The Cs-137 contamination o f  greatest  magnitude appears in the 
area of Building 13180 which i s  s i tuated on the concrete apron 
area behind Building 83182 (museum). Again ra in  run-off spread 
radioact ivi ty  t o  the concrete expansion jo in ts  a l o n g  the apron ,  
adjacent building and curb areas. 

The presence o f  b o t h  CO-60 and Cs-137 i n  outside areas 
(Attachment 1 )  may have resulted from normal m i g r a t i o n  i n  rain 
water run-off and erosion. Presence of bo th  isotopes i n  the 
removed piping system, pipe p j t  and  sewer manway jndicate some 
Cs-137 was discharged i n t o  the system. 

C .  The drawing  of Attachment 1 has been prepared w i t h  shaded areas 
t o  i l l u s t r a t e  known areas of  above background radioact ivi ty .  
These shaded areas were developed from surveys w i t h  portable 
instruments a n d  radiochemistry sampling d u r i n g  the a c t i v i t y  
period and  data available from prior s i t e  remedial action 
e f for t s .  
soi l  samples for Cs-137 and Co-60. 

The resu l t s  are based on gamma characterization o f  

D. D u r i n g  t h i s  s i t e  ac t iv i ty  period, these areas indicating higher 
levels  o f  soi l  contamination were subject t o  minor excavation 
and so i l  removals. 
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1. 

2. 

3. 

The area a d j a c e n t  t o  t h e  conc re te  dr iveway i n  g r i d s  A-78 

th rough  A-81. 

An area i n  g r i d  A-100 a d j a c e n t  t o  t h e  conc re te  l o a d i n g  dock. 

An extended area o u t s i d e  t h e  p e r i m e t e r  fence ga te  t o  t h e  

e a s t e r l y  s i d e  o f  t h e  dr iveway. 

i d e n t i f i e d  by p rev ious  su rvey  i n f o r m a t i o n .  
30 ft o f  s o i l  was removed f rom t h i s  area and a f i n a l  

composi te s o i l  sample o f  4 pCi/gm (CO-60) and 2 pCi/gm 

(Cs-137) was recorded. 

T h i s  o u t s i d e  area had been 

Approx ima te l y  
3 

S o i l  con tamina t ion  i n  t h i s  area i s  s t i l l  d i s c e r n i b l e  w i t h  

p o r t a b l e  l o w  l e v e l  d e t e c t i o n  inst ruments.  The l e v e l s  

d e t e c t a b l e  would i n d i c a t e  t h e  r a d i o a c t i v i t y  c o n c e n t r a t i o n s  

t o  be l e s s  than 10 pCi/gram. 

T h i s  area aga in  was i n  t h e  d i r e c t  pa th  o f  normal r a i n  wa te r  

r u n - o f f  i n  a n o r t h e r l y  d i r e c t i o n .  

X I I .  PkOJECT SUMMARY - BUILDING 83192 

A. The f i n a l  b u i l d i n g  13192 genera l  area su rvey  da ta  i s  

p r o v i d e d  as Enc losu re  D . l  t o  t h i s  r e p o r t .  T h i s  su rvey  was 

performed w i t h  a Ludlum, Model 19, UP. i ns t rumen t .  Values 

o f  12 uR/hr o r  l e s s  shou ld  be cons ide red  background 

l e v e l s .  No general  areas i n  t h e  b u i l d i n g  e x h i b i t  l e v e l s  o f  

50 uR/hr o r  g r e a t e r  which i s  t h e  c u r r e n t  DOE g u i d e l i n e  

1 i m i  t f o r  personnel  exposure/access c o n t r o l s .  Based on t h e  

genera l  area survey data,  personnel  would n o t  r e q u i r e  

dos ime t ry  f o r  b u i l d i n g  access. 

12505 
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O f  no te ,  t h e  s l i g h t  i nc rease  i n  uR/hr l e v e l s  i n  t h e  a i r  

c o n d i t i o n i n g  room and shower room v a l i d a t e s  t h e  known 

r e s i d u a l  f i x e d  con tamina t ion  i n  t h e  b u i l d i n g  a i r  

c o n d i t i o n i n g  and h e a t i n g  system and shower f l o o r  d r a i n .  

B. 

C. 

D. 

E. 

1250 J 

The c lassroom area was s u b j e c t  t o  an ex tens i ve  swipe su rvey  

a t  t h e  s t a r t  o f  t he  p r o j e c t  a c t i v i t i e s .  A l l  swipe surveys 
2 i n d i c a t e d  l e v e l s  l e s s  than 1000 dpm/100cm . The o n l y  

r a d i o l o g i c a l l y  c o n t r o l l e d  work per formed i n  t h i s  area was 
t h e  s o l i d i f i c a t i o n  o f  s ludge and water  and l i m i t e d  rad-  

waste packaging. Subsequent t o  t h e  c o n t r o l  l e d  work 

a d d i t i o n a l  swipe surveys were performed and l e v e l s  were 
l e s s  than 1000 dpm/100 cm . 2 

The areas i n  t h e  c e l l  en t rance end o f  t h i s  b u i l d i n g  were 

u t i l i z e d  as a r a d i o l o g i c a l  c o n t r o l l e d  work a rea  and posted 

as a " C o n t r o l l e d  Sur face  Contaminat ion Area (CSCA)''. Upon 

comp le t i on  o f  t h e  workplace a f i n a l  swipe survey  was 

performed. T h i s  survey i s  i n c l u d e d  as Enc losure  D.2. 

The h o t  c e l l  area was decontaminated t o  the  maximum e x t e n t  

poss ib le ,  b u t  l i m i t e d  r a d i o l o g i c a l  c o n t r o l s  shou ld  be 

imposed f o r  en t r y .  The f i n a l  h o t  c e l l  survey  i s  i n c l u d e d  

as Enc losure  D.3 t o  t h i s  r e p o r t .  P o s t i n g  of t h e  survey  

da ta  i s  recommended a t  t h e  c e l l  o r  f o r  rev iew  by  personnel  
p r i o r  t o  e n t r y .  

F i n a l  r a d i a t i o n  and con tamina t ion  survey sheets  f o r  t h e  

areas d iscussed above and o t h e r  areas which were s u b j e c t  t o  
decontaminat ion  and r a d i o l o g i c a l  survey  a r e  1 i s t e d  below 

and presented  as Enclosures t o  t h i s  r e p o r t .  
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XIII. 

Enclosure D.l 

Encl os ure D. 2 

Enclosure D.3 

Encl os ure D.4 

Enclosure D.5 

Enclosure D.6 

Enclosure D.7 

Enclosure D.8 

Enclosure D.9 

RE C 0 MME N D AT I 0 NS 

The F o r t  NcClellan 

Building #3192 Radiation Survey 

Release of Building 83192 from CSCA S t a t u s  

Hot Cell 

Hot Cell Door 

Top of Hot Cell i n  Building 83192 

A C  Ductwork i n  Building #3192 

Top of Office Area i n  Building 63192 

Truss Roof of Building 13192 

Area over Classroom i n  Building #3192 

Faci l i ty  has undergone decontamination 
a c t i v i t y  to  date which has resulted i n  an e s sen t i a l ly  
unrestricted access condition fo r  B u i l d i n g  #3192 and environs 
for  both dosimetric and removable contamination concerns. 
However, d i scre te  areas ,  as noted i n  th is  report ,  a r e  yet  
subject t o  radiological entry requirements. Recommendations fo r  
fur ther  remedial action a re  discussed below and, of course, a re  
subject to cost  considerations fo r  potential work re la t ive  to 
the intended future u t i l i za t ion  of the f a c i l i t y .  

12505 
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A. BUILDING #3192 

The f o l l o w i n g  spec t run  o f  decontaminat ion  a c t i v i t y  can be 

cons idered i f  u n r e s t r i c t e d  r a d i o l o g i c a l  r e l e a s e  o f  t he  

f a c i l i t y  i s  des i red .  

1. Removal and packaging o f  o f f i c e  area i n s u l a t i o n .  

2. Removal and packaging o f  b u i l d i n g  a i r  c o n d i t i o n i n g  

system i n  i t s  e n t i r e t y .  The A/C hand l i ng  u n i t  would 

be segmented and removed. P o r t i o n s  o f  ductwork,  when 

segmented, c o u l d  be i n t e r n a l l y  decontaminated and t h e  

t a r  paper e x t e r n a l  c o v e r i n g  removed. D i r e c t  read ings  

on t a r  paper c o v e r i n g  were as h i g h  as 20,000 dpm/probe 

where removable con tamina t ion  was noted. Hos t  o f  t h e  

e x t e r n a l l y  depos i ted  r a d i o a c t i v i t y  i s  f i x e d  i n  t h e  

t a c k y  s u r f a c e  o f  t h e  A / C  cover ing .  

3 .  Access t o  t h e  r o o f  t r u s s  system would r e q u i r e  

s c a f f o l d i n g  f o r  thorough decontaminat ion  w i  pedown. 
D i r e c t  read ings ,  where measured due t o  l i m i t e d  

access i  b i l  i t y  d u r i n g  p r i o r  ope ra t i ons ,  ranged f rom 

l e s s  than 1000 dpm/probe t o  8000 dpm/probe i n  a random 

d i s t r i b u t i o n .  
dpm/probe. S c a f f o l d i n g  would a l l o w  unl  i m i t e d  access 

t o  the  t r u s s  system, A/C ductwork and o t h e r  overhead 

f i x t u r e s .  Evidence o f  random removable con tamina t ion  

i n  t h e  overhead f i x t u r e s  e x i s t s  w i t h  measured va lues  

o f  f rom l e s s  than 1,000 dpm/100cm t o  7500 

dpm/100cm . A s  s t a t e d  p r e v i o u s l y ,  normal decon 

(damp wipedown) methods a r e  n o t  p a r t i c u l a r l y  e f f e c t i v e  

s i n c e  t h e  con tamina t ion  i s  f a i r l y  adherent  t o  t h e  

. s u r f a c e  (See Enc losure  0.8). 

One d i r e c t  r e a d i n g  was 60,000 

2 
2 

12505 
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4 .  Removal a n d  packaging o f  insulation material over 
classroom, due t o  the presence o f  low level removable 
con tami n a f i  on.  

5 .  The cel l  door t r o u g h ,  w i t h  the cel l  door  i n  the closed 
positioned, may require small area concrete 
scabbling. Exclusive o f  the cel l  i t s e l f ,  a n d  the 
shower and door trough drain 1 ines currently pl ugged 
w i t h  concrete, the above items, performed i n  
conjunction w i t h  radiological surveys and 
documentation, would resu l t  i n  an unrestricted 
radiological release o f  the b u i l d i n g  exclusive o f  the 
h o t  c e l l .  

6. I f  the h o t  cel l  were considered as an element o f  
decontamination a c t i v i t y ,  more s igni f icant  equipment 
removal, packaging and  concrete scabbl i n g  would be 
effected.  The majority o f  surfaces w i t h i n  the cel l  
a re  currently decontaminated to l e s s  t h a n  1000 

2 dpm/100cm . However, inaccessible areas do remain 
such as wrist  gears in manipula tors ,  motor and  gear 
assembly over crane, cab1 e ree ls ,  bel 1 housing over 
crane cable,  source storage tube internals  and 
remaining portions o f  vent i la t ion exhaust ductwork, 
a l l  o f  which s h o u l d  be removed and packaged for  
disposal. A typical residual level of  fixed 
contamination i s  50,000 dpm per probe on e lec t r ica l  
rubber cable. Some areas found w i t h i n  the cel l  were 
as h i g h  as 300,000 dpm/100 cm 
decontamination ac t iv i ty .  

2 prior t o  t h i s  

12503 
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7. Significant e f f o r t  would be expended t o  excise the 
contaminated drain l ines  from under the building t o  
the capped underground ends external t o  the building, 
i f  required. 

B. B U I L D I N G  #3180 

1. The source storage building could be t o t a l l y  
decontaminated w i t h  probab! e removal of the nternal 
f loor  a n d  threshold a n d  other miscellaneous scabbling 
of concrete surfaces. Final release would be subject 
t o  residual concrete and soi l  sampling and  gamma 
sc in t i l l a t i on  survey. 
building are n o t  expected to be contaminated b u t  are 
subject t o  radiological survey. 

Exterior surfaces of the 

C .  VALVE CONTROL PIT 

1 .  The valve p i t ,  l i k e  the source storage building, cou 
be t o t a l l y  decontaminated with concrete f loor  
scabbling and probable removal of the sump. Current 

d 

pipes penetrating the walls should be removed and a l l  
piping s h o u l d  be removed from the pi t .  
reasonable e f f o r t ,  the p i t  s ta tus  a f t e r  these 
operations should allow for  backfill and covering with 
clean f i l l .  No indications of external ly  deposited 
radioact ivi ty  was seen i n  recent operations. 

W i t h  

D. MANWAY !JITHIN EXCLUSION AREA 

1 .  The exis t ing manway should be cleaned and exis t ing 
contaminated sludge removed. 
have been plugged. 
out-of-service and  i n t e r io r  backfil led.  

Lines open to the manway 
The manway can be taken 

12505 
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E. CONTAHINATED SOIL 

1. The exis t ing residual soil  contamination resides i n  

primarily the upper few inches of the surface and can 
be eas i ly  removed for  packaging. 
dis t r ibut ion shown on the attached drawing to  this  
report ,  the contaminated so i l  i s  essent ia l ly  confined 
t o  areas adjacent to  concrete pads where water runoff 
patterns occurred. Soil removal to  a maximun 6" depth 
in the indicated localized areas would r e su l t  i n  
probable to ta l  removal of a l l  so i l  having 
radioact ivi ty  concentrations greater  than 10 pCi/gm. 
Final so i l  sampling a f t e r  soil removal would  be 

required for  documentation. A micro R or  other  gamma 
scan is  a1 so recommended for  f inal  documentation. 

Using the 

F. INTERNALLY CONTAMINATED UNDERGROUND LINES 

1. Removal and segmenting o f  major portions of 
underground 1 ines w i t h i n  the excl us ion  area fence1 ine 
i s  recommended par t icu lar ly  where industr ia l  d i g g i n g  
equipment could be used t o  expose underground l ines .  
Remaining l i n e  segments should be p'ugged, capped and 
noted on detai led s i t e  drawings as in te rna l ly  
contaminated underground p i p i n g .  

1250 J 
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S m L E  ANALYSIS DATA SHEET 
. -3aC/8 

1 

A.2 3' ; J 

see EFP cal ibration data for &I/& 

- SI 
C060 

40.6 

CS137 co int cs int 

RESULT OF GAMMA ISOTOPIC (pCi/gm) 
attached computer 
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SAprpLe ANALYSIS DATA SKEET 

-542543 
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see EFP ca l ibrat ion  data for 
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C060 

4Q6 
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TAG SAMPLE SAMPLE I ID I IDENT I I DATE 

< A  . 
- -  

I -b#=@ 
SA)IpLE ANALYSIS DATA SHEET 

. .  . 1 -  - -  . - -  

A!! A L Y  s IS 
DATE 

-t- 

I 1 

I 

i 
. 

see EFF calibration data for 

ws-! COS0 

RESUT.T OF GAMMA ISOTOPIC (p 
attached computer analysis p 

I 

CS137 co int cs int - 

3 3  I I43 o%f I 

--- coy-is 

Ij 
o%f 3 3  I43 

342 e 25% 

.% 105 46.3  

35 132 (7332 

.% 105 46.3  

342 e 25% 

35 132 (7332 
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see EFF calibration data for d/b 

- _  SAHPLE ANALYSIS DATA SHEET 
L&P#/21 . 

(pCi/gm) 

- ,  

RESULT OF GAMMA ISOTOPIC . - s( at tached  computer i n a l y s i s  printout - n 
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SAMPLE ?WALYSIS DATA SFCEET 

- I  

RESULT OF GAMMA ISOTOPIC (pci/qm) CNSI/HAl - 
TAG SAUPLE S W L E  S W L E  AYALYSIS 
ID IDENT I TYPE DATE 1 DATE 

’ attach& 

CS137 

- S €  

CU60 
corn pu t e r 

co int -- 
Q Z t  do 

0. wz “i I 
U m 
I 

9.2t 354 

443 
-13 
-l-s --- 

42.2 f m, 

b.1 f 

6.62 I It7 
see EFF calibration data for ,!$(/& 
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0.6 
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RESULT OF GAMMA ISO'IOPXC (pCi/gm) 
attached corn uter a n a l  sis rintout - ' & G q - q 2 ~  
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srvae ANALYSIS DATA'SHEET 
- I  

RESULT OF GAMMA ISOTOPIC . (pCi/gm) n 1 -intout - - see attached computer nalysis 
I bkgd 

co/cs --- 

see EFT calibration data for d//& 



I 
0 
w 
I 

- SAMPLE ANALYSIS DATA'SHEET 

~ 

IDENT I TYPE I DATE I DATE 

see EFF calibration data  for 

I RESULT OF GAHMA ISOTOPIC (pCi/cp) - see at tached  computer nalysis p r i n t o u t  - 
b kgd 

-__ 

m 

I C060 ICs137 1 co int 

kb BB 2.3 f 

m M 2.03 

M> 

UP 

m 

MD 

blD 

dD 



. -/7oEB SAHPZE ANALYSIS DATA SHEET 

- _, ~ ,, -. -.:i . .-I %-. . , . i - * - - -  - * -  - . _ .  , 
RF~SULT OF GAMMA-ISOTOPIC (pci/gmj”-- -. - see at tached  intout - 

i ! V A L Y S I S  1 WT. I bkgd ’AG S W L E  
ID I I D E R r  

SAXPLE 
TYPE DATE DATE ps- C060 CS137 co/-cs - I -.- 

1 g-6 

I 
-7- I 

03 
N 
I 47 1 2 x 4  

I A-kW 

..I ..:. . + 
, -  

see EFP calibration data for 



RESULT OF GAMMA ISOTOPIC (pcijgm) . 
! attached 

CS137 

Pompu ter 

co int 

w5 - 
2 z s s  

N D  

/ R  7 

n a l  sis r in tout  - 

-- 

- __ - 
LVALY s IS 
DATE . 

TAG S W L E  S W L E  
ID 1 IDEblT I sEF I DATE 

2%. 6-t 2035 ! +  - 

4.: 2,o 8 /Z 7 /86 

ND SSl _f 31 - 
16f  76 2Sbe-t 40 

31 2.0 38 C1.c 

372 2.7 41 = 1.9 

3 . t  '6.7 t . 0  0.c 

4r-t 1.0 1.9 0.9 

3.1 f 6.9 1 . t  f 0.L 

s.9 1.1 3.1 f 1 . b  

/4LL)O.C d D  

1 

W 
I 

03 

943 
01 
f3 
f C  0 /W /86 753 

I I  4 

bo9 I tS 

?Ob 

!?/I /$b 3 4 0  700 

see EFF.ca1ibratiar-1 data  for &$/a/bs 
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..>.,a 1 - 1 1  I . - . .  " &  

~. - . - . . I . .. 

MCA ENERC;Y/EFFICIE:JCY C A L I B U T I O N  
DATA StlEET 

PRllJ C I  PAL 
EN E RCY (MEV ) 

I ISOTOPE AND I RADIOACTIVITY AND I CALCULATCD I AP-PAK I AP-PAK 
DATE ACTIVITY COMPUTED COMPUTED 

OF CALIBRATI014 ACTlVlTY EF F I C I E I; CY 

CD109 @ 0.088 

C057  @ 0.122 

CE139 Q 0.166 

HG203 @ 0 . 2 7 9  

SN113 @ 0 .392  

DATE 
A&EJ<k&Aw> PERFORMED &s 7, @ SOURCE 

IDENTIFICATION 
E CAL/E FF 

CALI BRAT1 ON 
DATE *&LSe PERFORMED 

A q 6 w  BY 

lh MEMORY 
SEG~ENT -see attached computer p r i n t o u t -  
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A- 

ECAL/EFF 
CALIBRATION SE Ah- 

PERFORMED 
BY , DATE 

1 

H I L B E R T  b ASSDClATES, I h ’ C .  

-see a t t ached  computer p r i n t o u t -  

MCA EKERGY/EFFICIENCY CALIBRATION 
DATA Si!ECT 

MEMORY 
S EGf E N  T //2 

~ 

CHEM NUCLEAR SYSTEMS INC 
‘ R C P - B O G ,  R E V .  01 

ISOTOPE AND RADIOACTIVITY AND CALCULATED AP-PAK 
PRINCIPkL 1 DATE ACTIVITY COMPUTED I ENERGY (MEV) OF CALIBRATIOLI ACTIVITY 

bo57 e 0.122 
a 1 3 9  @ 0.166 

HG203 @ 0 . 2 7 9  

S N ~  e 0 . 3 9 2  

6 ~ 8 5  e 0.511 

Y 8 8  @ 0.898 

360 @ 1.173 

I 

1.173 
‘060 @ 1 . 3 3 2  

AP-PAK 
COMPUTED 

1 

I 

SOURCE I IDENTIFICATION <&&/Eu> 
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L l l r Y L t l .  Y . - . L d V C . . , * L J )  

MCA ENERGY/EFFICIE:iCY CALIBMTJON 
DATA SflEET 

ISOTOPE AND RADIOACTIVITY AND CALCULATED AP-PAK AP-PAK 
PRI Id C I  PAL DATE ACTIVITY COMPUTED CO!'.FZTED 

ENERGY (MEV 1 OF CALIBWiTIOIJ ACT I VI TY EFF I CI E:JCY 

2 ~ 1 0 9  B o.oaa 
~ 

Z 0 5 7  @ 0.122 

CE139 @ 0.166 
~ ~~ 

H G Z O ~  e 0 . 2 7 9  

SN113 @ 0.392 

SRBS 8 0.514 

ECAL/EFF 
CALI BRATION 
DATE 1-f si&k%s? PERFORMED 

BY 

A 2 2  e 1 . 2 7 5  

SOURCE M@5<AwWw> IPERFORHED DATE 
IDENTIFICATION 1 

MEMORY I -Bee attached computer printout- ISEGtENT & 

-86- 

- I  



C H E M  NUCLEAR SYSTEMS INC 

RCI-803, RLV. 0: HILSfRT b A S ~ O C I L T Z S ,  1 h c .  

MCA EHERrJY/EFFICIC:JCY CALIDWITION 
DATA SIICCT 

1 . 1 7 3  
'co60 @ 1.332 
NA22 e 1.275 

,BA133 @ 0 . 3 5 6  
- 

p ~ s o  e 0 . 8 3 5  

I 
I 

SOURCE 
XDENTJFICATION c 1 ~  00s (fin,,,,) 

ECAL/EFF 
CALX B RAT1 ON 
DATE A ~ o ~ l s r  L 7 ,  I ? &  

-see attached computer printout- 
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DATE 
PERFORMED 

PERFORMED 
BY Ti4 &,(r(.l 

8 - 2 7 - B6 

MCMORY 
S E Gl EN T '/Z 
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t i l L B t K J  b A > > U L : A J ! ' > ,  1 N L .  '':CP-800, REI ' .  O! 
MCA ENfRGY/EFFI CIE:JCY CALI BRATI ON 

DATA SIIEET 

I MEMORY 1' 

-see attached computer printout- SEGMENT 2 / 2  
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HIL3EP.T 6 ASSOCIATES, INC. RCP-eOO, REV. 01 
MCA EKCRCY /EFFI CIE:;CY CALI B U T 1  ON 

DATA SHEET 

C S 1 3 7  @ 0 . 6 6 2  

1 . 1 7 3  
‘060 @ 1 . 3 3 2  

NA22 e 1 . 2 7 5  

I 

SOURCE 
IDENTIFICATION A A  005 /w,+&jtLc-,) 
E CAL/ E FF 

DATE 
PERFORMED 8 - 7 9 - 

BA133 @ 0 . 3 5 6  

CALIBRATION 
DATE 8 - 2 9 - 8 L  

PERFORMED 
BY Ti4 2,L-L I  

-see attached computer p r i n t o u t -  MEMORY 

W E  25 
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I .  

2. 

3 .  

4 .  

5. 

I 6 .  
L a  
0 
I ?. 

8 .  

9. 

10. 

1 1 .  

12. 

1 3 .  

14. 

PACKAGE TYPE 

17H 55-Gallon Drum 

17H 55-Gallon Drum 

17H 55-Gallon Drum 

17H 55-Gallon Drum 

17H 55-Gallon Drum 

17H 55-Gallon Drum 

17H 55-Gallon Drum 

17H 55-Gallon Drum 
17H 55-Gallon Drum 

- _ _  

G' X 4 '  x 6' 96Ft3 
STC (Metal) 

368 Ft3 STC (Uood) 

17H 55-Gallon Drum 

17H 55-Gallon Drum 

17H 55-Galltin Drum 

TOTALS 
1 4  UNLTS 554 Ft' 

RADIOACTIVE WASTE INVENTORY FOR FORT MCCLEI.I.AN. ALA. 
________-I_ _ _ _ ~  

DESCRIPTION OF CONTENTS - ~ __ 

25% Concrete/75% S o i l  

S o i l  From Outside Fence (Cate) 

75% Concrete/25% soi l  

Soil/HEPA Filter/Mlsc. Waste 

Mlsc. Rad Uaste/Trash 

Plisr. Rad WasCe/Trash 

Misc. Rad Waste/Trash 

Mlsc. Rad WastelTrash 

Soil/HEPA Filter 

Soil/Contamlnated Pipe 

1500 Gal Tank/100 G a l  Tank 
HEPA Ventllatlon System Components. 
Hisc. Contamfnated Wastes 

Soll From Outside Fence (Gate) 

Soll From Oiirside Fence (Gate) 

Soil From Outside Fence (Cate) 
6 M l s c .  Waste 

WE IGHT 

900 

8 50 

650 
600 

200 

I50 

I50 

200 

500 

_. 

5 300 

5950 

650 

800 

500 

~. - 

11400 

MAX. RADIATION 
CONTACT 

. I  

. I  

1 . o  
7.0 

0.15 

. I  

0. I 

. I  

0 .  ) 5  

-- - 

LEVEL mR/hr 
I m  

. I  

. I  

0.1 

~. - 

0.2 

. I  

. I  

. I  

. I  

0.05 

4.5 0 .15  

5.0 

. I  

. I  

I . 2  

. I  

. I  

0 . 3  0. I 
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E S C L O S L h E  C (10  p a , - r L )  
H I L B E R T  A S S O C I A T E S ,  ItiC. / C N S I  

S O I L  R A D I O A C T I V I T Y  R E S L L T S  F O R  F O R T  F l c C L E L L A h ' .  A L A  

C R I D  L O C A T I O N  S A M P L E  I D E N T  S A M P L E  D E P T H  Co60(pCl/gm) 

P A G E  1 

A -  1 1 - 1 0  A -  1 
A - 3  1-6 
A -  3 1 - 1  A -  3 
A-4 1-2 
A -  5 1 - 3  
A -  6 1 - 4  

A -  7 1 - 5  
A - 8 . .  1-9 

S C R F A C E  

S U R F A C E  

1 . a  

< o .  5 

A - 8  
C E P  f l 16  
C E P  1 / 2 0  
C E P  U21 
C E P  U A  

1 - 7  A - 9  
1 - 8  
1-68 A -  1 1  
1-67 
1-66 
1 - 6 5  
1 - 6 4  
1-63 
1-62 
1 - 6 1  
1-60 
1-59 

S L ' R F A C E  9.2 
S L A F A C E  0.9 
S l l C  W E L L  3 '  t i D  
S R C  W E L L  2' IiL, 
S L R F A C E  C R A C N  19.4 
S U R F A C E  c0.5 

I i D  
N G  
t i G  
0.8 
4 . 0 7  

K D  A-9 
A -  10 
A - 1  1 
A-12 
A - 1 3  
A -  14 
A - 1 5  
A-16 
A- 17 
A -  1 8  
A-19 
A-20 

S U R F A C E  1 . o  1.6 

A-20 
C E P  W25 

S U R F A C E  
S U R F A C E  1 '  

3.8 
0. I 

4.6 
1 . 5  

A - 2 1  1 - 5 8  
A - 2 2  1-57 
A-23 1-56 
A-26 1 - 5 5  
A-25 1-54 
A-26 1-53 
A - 2 7  1-52 
A - Z 8 * .  1 - 5 1  
A-29 1 - 5 0  
A - 3 0  1-69 

A-26 S U R F A C E  c.4 5.0 

A-28 S U R F A C E  12.6 6.9 

A - 3 0  
A -  30 
A - 3 0  

S U R F A C E  1 '  
2 '  
3 '  

( 1 . 1  
3 . 0  

C 0 . 5  

1 . 4  
3.2 
0.7 

A - 3 1  1 - 4 0  
A-32 1-47 
A - 3 3  1-46 
A - 3 4  1-45 
A - 3 5  1 - 4 6  
A-36 1-43 
A - 3 7  1-42 
A - 3 8  1-41 
A-39 1-40 
A-40 1-39 
A - 4  1 * *  1-38 
A-42 1 - 3 7  
A-43 1-36 
A-LC 1 - 3 5  
A - * S  1-3L 
A - 4 6  1 - 3 3  
A - 6 7  1 - 3 2  A - 4 7  S U R F A C E  3 . 1  N D  
A - L 8  1-31 
< C < C < C C < C < C < <  .. I N D I C A T E S  I5 p C i / g n  OR G R E A T E R  - A L L  P A C E S  > > > > > > > > > 7 > 2 )  

A-36 S L R F A C E  <0.6 h ' D  

A-40 C O R N E R  S U R F A C E  
A-41 S U R F A C E  
A-42 S U R F A C E  

6 . 5  
1 5 . 7  
6.7 

<0.4 
16.4 
8.9 
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H I L B E R T  A S S O C I A T E S ,  I N C .  / Ch'SI 

S O I L  R A D I O A C T I V I T Y  R E S L L T S  F O R  F O R T  M c C L E L L A K  

G R I D  L O C A T I O S  S A Y P L E  I D E N T  S A H P L E  D E P T H  
A - 4 9  1 - 3 0  
A - 5 0  1 - 2 9  
A - 5 1  1 - 2 8  
A - 5 2  1 - 2 7  
A - 5 3  1-26 
A - 5 4  1 - 2 5  
A - 5 5  1 - 2 s  
A - 5 6  1 - 2 3  
A - 5 7  1 - 2 2  
A - 5 8  1 - 2 1  
A - 5 9  1 - 2 0  
A - 6 0  1 - 1 9  
A - 6 1  1 - 1 0  
A - 6 2  1 - 1 7  

A - 5 1  S U R F A C E  

S U R F A C E  5.4 E D  A - 5 9  

A - 6 2  
A - 6 2  

A - 6 -  

A - 6 8  
A - 6 9  
A - 7 0  

A - 7 2  

A - 7 4  

A - 7 6  
C E P  r 2 9  

A - 7 7  
A - 7 7  

A - 7 7  
A - 7 7  

A - 8 0  
A - 8 0  

S U R F A C E  1 '  
2' 

< O .  5 
( 0 . 6  

( 0 . -  
c0.5 

A - 6 3  1 - 1 6  
A-64.. 1 - 1 5  
A - 6 5  1 - 1 -  
A - 6 6  1 - 1 3  
A - 6 7  1 - 1 2  
A - 6 8 . .  1 - 1 1  
A - 6 9  1 - 1 O B  
A - 7 0 "  1 - 9 A  
A - 7 1  1 - 6 9  
A-72.. 1 - 7 0  
A - 7 3  1 - 7 1  
A-76.. 1 - 7 2  
A - 7 5  1 - 7 3  
A - 7 6  1 - 7 4  

S U R F A C E  1 5 . 1  (0.6 

S U R F A C E  
S U R F A C E  1 '  
5 U R F A C E 

1 4 7 . 2  
6 . 9  

1 6 * . 1  

N D  

N D  
2 . 3  

S U R F A C E  2 9 . 5  N D  

S U R F A C E  6 5 . 6  N D  

3 '  
2' 

S U R F A C E  1 '  
2' 
3 '  

S U R F A C E  

t0.6 

( 0 . 5  
~ 0 . 7  
< O .  5 
4 7 . 4  

0 . 8 9  
<O.& 

(0.3 
c0.5 
<O. 3 
N D  

0 . 0 5  
A-77.. 1 - 7  5 

A - 7 8  1 - 7 6  
A - 7 9  1 - 7 7  
A - 8 0  1 - 7 0  S U R F A C E  1 '  

2 . 5 '  
(0 .6  
( 0 . 7  

(0.6 
( 0 . 5  

A - 8 1  1 - 7 9  
A - 8 2  1 - 0 0  
A - 8 3  1 - 8 1  
A - 8 4  1 - 8 2  
A - 8 5  1 - 8 3  
A - 8 6  I - 8 &  
A - 8 7  1-85 
A - 0 0  1-86 
A - 8 9  1 - 8 7  
A - 9 0  1 - 8 8  
A - 9 1  1 - 8 9  
A - 9 2  1 - 9 0  

A - 9 3  1 - 9 1  

A - 9 2  
A - 9 2  
A - 9 3  
A - 9 3  
A - 9 3  
A - 9 4  
A - 9 4  
A - 9 4  
A - 9 &  

S U R F A C E  1 '  
3 '  

S U R F A C E  1 '  
2 '  
3' 

S U R F A C E  
S U R F A C E  1 '  

2 '  
3 '  

( 0 . 6  
( 0 . 7  

1 . 4  
0 . 8  

< 0 . 6  
1 6 . 9  

2 . 0  
0 . 8  
1 . 6  

0 . 6 5  

1 . o  
1 . 3  
0 . 7  

1 5 . 2  
1 . 9  
1 . 1  
1 . 5  

. c o . 5  
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C H E M  NUCLEAR SYSTEMS INC 

P A G L  3 H I L B E R T  A S S O C I A T E S .  I N C .  / CKSI 

S O I L  R A D I O A C T I V I T Y  R E S U L T S  F O R  F O R T  M c C L E L L A N  A L A  

* * *  m r n p l e  r e s u l t  a f t e r  r e m o v a l  of 7 f r 3  8 0 1 1  8 / 8 6  

G R l D  L O C A T I O N  S A U P L E  I D E K T  
A-95 1 - 9 3  A - 9 5  

A - 9 5  
A - 9 5  
A - 9 5  

A - 9 6  1 - 9 -  A - 9 6  
A-97 1-95 
A-98 1-96 
A-99 1-97 A-99 
A-100**1-98 A-100 

A -  1 0 0  
A -  100 
A-100 
A-100 *.* 

S A M P L E  D E P T H  
S L R F A C E  1 '  

2' 
3' 

S L R F A C E  
S L R I ' A C E  

C o 6 O ( y C l / g m )  
0.9 
2.0 

<0.6 
3.2 
3.2 

Cc137(pCl/gm) 
1.6 1 . 1  

( 0 . 4  
2.8 
3.0 

S C R  F- A C E 
S L R F A C E  I '  

2' 
3 '  

S U R F A C E  

11.0 
1 3 . 3  
13. 1 
6.6 

21.4 
31. 

6. 1 
62.d 
5 9 . -  
26.8 

102.8 
38. 

A - 1 0 1  1-99 A - I O 1  
A - 1 0 1  
A - 1 0 1  
A-102 

S C R I A C E  1 '  2.9 
2' 1.6 
3 '  (0.6 

S U R F A C E  I '  (0.6 
2 '  c0.7 
3' (0.7 

4.1 
0.9 
0.9 
0.6 
0.6 
0.6 

A-102 1 - 1 0 0  
02 
02 

05 

07 

A -  
A -  

A -  

A -  

A-102A 1-102 
A - 1 0 3 A  1 - 1 0 3  
A - I 0 4  1-101. 
A-105 1 - 1 0 5  
A-106 1-106 
A-107 1-107 

S C R F A C E  

S U R F A C E  

1 . 8  H D  

3.6 
1.6 
1.2 

3.7 

6.8 

N D  
N D  

4 . 8  
0 . 8  
1.6 

A - 1 0 7  
A-107 

2 '  
3 '  

A-108 1-108 
A-109 1 - 1 0 9  
A-110 1-110 
A-111 1 - 1 1 1  
A - 1 1 2  1-112 
A-113.*1-113 
A - l I C ~ * l - l I L  
A - I 1 5  1 - 1 1 5  
A-I16 1-116 
A-117*.1-117 
A-118 1-118 
A-119**1-119 
A - 1 2 0  1-120 
A-121 1-121 
A-122**1-122 
A-123.91-123 
A - I 2 4  1 - 1 2 C  
A - 1 2 5  1-12) 

A -  1 0 9  S U R F A C E  4.0 

A - 1  I 1  S C R F A C E  6.9 

A - 1 1 3  
A - 1  I C  

S U R F A C E  
S C R F A C E  

17.2 
92.2 

A - 1  1 7  S L'R F A  C E 

S U R F A C E  

20.9 0 . 8  

9 . 2  A - I  19 19.8 

A - 1 2 2  
A-123 
A - 1 2 4  T R E N C H  
A - 1 2 5  T R E K C H  

S U R F A C E  
S U R F A C E  
S U R F A C E  
S U R F A C E  

5 8 . 6  
8 0 . 1  
(0.6 
(0.6 

N D  
Y D  
N D  
N O  

B- 1 2-16 
B - 2  2-17 
B- 3 2-18 
0 -  (I 2-19 
8 -  5 2-20 
8-6 2-21 
8 -  7 2-22 
B - a  2-23 
n - 0  7-74 

6 -  5 S U R F A C E  6 . 8  8.2 
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CHEM NUCLEAR SYSTEMS INC 

H I L B E R T  ASSOClATES, 1NC. / C N S I  

SOIL RADIOACTlVITY R E S U L T S  FOR FORT McCLELLAS, ALA 

G R I D  LOCATION SAMPLE IDENT SAMPLE DEPTH CobO(yCi/gm) 
8-10 2-25 
8-11 
B-12 
B- I 3  
B- 14 
8-1 5 
8-16 
8- 17 
8-10 
8-19 
8-20 
8-2 I 
8-22 
8-23 
m-24 
8-2 5 
8-26 
8-27 
m-20 
m-29 
8-30 
8-31 
8-32 
8-33 
8 - 3 4 . .  
B-35 
8-36 

2-26 
2-27 
2 - 2 8  
2-29 
2-30 8-15 
2-31 
2-31 
2 - 3 3  
2-34 
2-35 
2-36 
2-37 
2-30 
NA 

n-13 
U - 1 4  
n-15 
n- 16 
n- I 7  
n-19 
n - l o  
n-12 
n- 1 0  
2 -  1 
2-2 

n - 1  I 

SURFACE (0.5 0.6 

B-24 SURFACE 2.3 N D  

8-3- SURFACE 24.4 N D  

8-36 
B-36 
B-36 
CEP 1 1 8  

SURFACE I '  
2' 
3 '  

SURFACE 1 '  

< I  .0 
<O. 6 
< 0 . 5  
N D  

<0.6 
<0.4 
0.7 

N D  
8-37 2-3 
1 - 3 8  2-+ B- 3 0  

8 - 3 0  
8-30 

SURFACE I '  
2' 
3' 

0 .I6 
( 0 . 5  
0.7 

0 . 8  
< O . -  

0 . 6  
8-39 2-S 
8-40 2-6 
8-41.. 2-7 8 - 4  1 

C EP 13(SP-I) 
CEP eg(SP-1) 

SURFACE 
SLlRFACE 3 "  
EXP J O I N T  4'' 

0 . 8  
I . a  

N D  

26.5 
1 1 6 .  
136. 

8-42.. 2-8 
8-42 4 '* < 3 . 4  33.7 

8-43 2-9 
2' 8-43 C3.6 (2.3 

8-46 2-10 
8 - 4 5  2-11 
8 - 4 6  2-12 
8-47 2 - 1 3  

8-49 2 - 1 5  
~ - 4 a  2-14 

c- 1 n-3 
c- 2 H- 7 
c- 3 U- 2 
C- 4 U-6 
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CHEM NUCLEAR SYSTEMS INC 

PAGL 5 H I L B E R T  A S S O C I A T E S ,  I N C .  / C N S I  * 

S O I L  P A D I O A C T I V I T Y  R E S U L T S  FOR FORT I I c C L E L L A N ,  A L A  

G R I D  L O C A T I O N  S A M P L E  J D E N T  SAMPLE DEPTH C 0 6 O ( p C i / g -  
c -  5 n- 1 
C - 6  n- 5 
c - 7  n - 2 2  
c- 0 n-25 
C - 9  n - 2 0  
c - 1 0  n-31 
c - 1 1  n - 2 1  
c - 1 2  n-24 c - 1 2  
c - 1 3  n-27 
C - 1 L  n-30 
C - 1 5  V - 6 4  
C - 1 6  n-20 
c - 1 7  n-23 
C - 1 0  n - 2 6  
c - 1 9  n-29 
C - 2 0  U-63 
c - 2 1  3 - 1  
c - 2 2  3-2 
C-23.. 3-3 

c - 2 *  
c - 2 5  
C - 2 6  
C - 2 7  
c - 2 8  

C - 2  9 
C - 3 0  
C - 3 1  
C - 3 2  

c - 3 3  

c-34 
c-35 
C - 3 6  
c - 3 7  
c-38 
c-  3 9  
C-40 
C - C I  
c - 4 2  
C - 4 3  
C - 4 4  
c-45 
C - 4 6  
C-47 
c-C0 
c-49 

3 - 4  
3 - 5  
3 - 6  
3 - 1 0  
3 - 1 1  

3 - 1 2  
3 - 1 3  
3 - 1 4  
3 - 1 5  

3 - 7  

3 - 0  
3 - 9  
3 - 1 7  
3-18 
3- 1 9  
3-20 
3 - 2  I 
3 - 1  5 
3 - 1 6  
3 - 2 6  
3 - 2 7  
3 - 2 2  
3 - 2 3  
3 - 2 4  
3 - 2 5  
3 - 2 8  

S U R F A C E  2.0 

C - 2 3  SEAM A T  LOAD DOCK 0 . 9  
C - 2 3  2 '  < O .  3 
C - 2 3  3 '  ( 0 . 6  
C E P  t 2 6  LOAD DOCK 3 2 . 8  
C E P  I D  S U R F A C E  S O I L  1 5 . 9  
CE!P I E  8"  D E E P  7 1 . 4  

C - 2 7  
c - 2 8  
c - 2 8  
c - 2 8  
C E P  1 1 0  
C E P  ( 1 3  

C - 3 2  
C-32 
c-33 
c - 3 3  
c - 3 3  

S U R F A C E  1 '  
S U R F A C E  1 '  

2 '  
3' 

3 F E E T  
S U P F A C E  I '  

2 9  
3' 

S U R F A C E  1 '  
2 '  
3' 
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< 0 . 5  
< 0 . 6  
( 0 . 5  
< 0 . 5  
N D  
N D  

< 0 . 6  
( 0 . 6  
( 0 . 5  
< 0 . 6  
( 0 . 7  

C r  1 3 7  ( PC 1 I g m )  

N D  

2 . 7  
( 0 . 2  

0 . 5  

7 1 . 3  
1 6 2 .  

3 6 a .  

< O .  3 
(0.4 
( 0 .  3 

0 . 5  
ND 
ND 

<0.4 
(0.4 

0 . 7  
< O . C  

<0.4 
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CHEM-NUCLEAR SYSTEMS INC 

H I L B E R T  A S S O C I A T E S .  I N C .  / C K S I  

S O I L  R A D I O A C T I V I ' ~ ~  R E S C L T S  F O R  F O R T  M C C L F L L A X ; ,  A L A  

P A G E  6 

C H I D  L O C A T I O S  S A Y P L t  I D E S T  S A Y P L E  D E P T H  
c - 5 0  3 - 2 9  c - 5 0  S C k F A C E  1 '  
c - 5 1  3 - 3 0  c - 5 1  S L R F A C L  1 '  

c- 5 I 2 '  
c - 5 2  3 - 3 1  
c - 5 3 . .  3 - 3 2  C - 5 3  C O R h E R  S U k F A C E  

C - 5 3  F O L N I J A T I O N  S U R F A C E  
1 5 . 5  
1 9 . 8  

13.2 
1 3 . -  

D -  1 5 -  1 D -  1 
D -  1 
D -  1 
C E P  1 1 9  

D -  2 5 - 2  
D-3 . .  5 - 3  D -  3 

0 -  3 
D -  3 
D -  3 
C E P  1 1 1  
C E P  1 1 5  

D - s * *  5 - 4  D-* 
u- 5 5 -  5 D -  5 

D -  5 
D -  5 
C E P  1 1 6  

S U R F A C E  I '  
2 '  
3 '  

S U R F A C E  1 '  

< 1 . 2  
< 0 . 7  
(0.8 
N D  

<0.8 
< O .  5 
< 0 . 5  
N D  

< O .  5 
(0.44 
(0. 5 
3 1 . 9  
ND 
N D  
2 6 . 8  
( 0 . 5  
( 0 . 6  
c o .  3 
N D  

S U R F A C E  1 '  
2 '  
3 '  

S U R F A C E  C U T T E R  
3 F E E T  
S U R F A C E  1 '  
S U R F A C E  C U T T E R  
S U R F A C E  1 '  

2 '  
3 '  

S U R F A C E  1 '  

(0.7 
C0.7 
(0.8 

9 . 5  
N D  
ND 

8 . 6  
( 0 . 8  
( 0 . 9  
(0.4 
N D  

D - 6  S - 6  
D -  7 5 - 7  

D -  7 
D - 7  

2 '  
3 '  

( 0 . 7  
( 0 . 5  

< O .  5 
0 . 3  

D - 8  5 - a  
D -  9 N A  
D - 1 0  N A  
D - 1 1  N A  
D - 1 2  N A  
D - 1 3  N A  

D - l ~  5 - 9  
D - 1 5  5 - 1 0  

D-IS 
D - 1 5  

2 '  
3 '  

0 . 5 2  
(0.3 

0. s *  
0 . 5  

D - 1 6  5 - 1  1 
D - I ?  5 - 1 2  D -  1 7  

D - 1 7  
D - 1 7  
C E P  I 5  

S U R F A C E  1 '  
2 '  
3 '  

S U R F A C E  I '  

< I  . o  
(0. c 
( 0 . 5  

1 . 2  

<0.7 
0 . 5  

(0.3 
0 . 8  

D-18 5 - 1 6  
D -  I 8  
D - 1 8  

2 '  
3 '  

9 . 0  
(0.6 

5.6 
0 . 6  

D - 1 9  5 - 1 3  
D - 1 9  
C E P  1 2 7  

2 . 5 '  
S U R F A C E  1 '  

(0.7 
0.40 

(0. 5 
0 . 6 8  

D - 2 0  5 - 1 4  
D - 2 1  5 - 1 5  D - 2 1  

D - 2 1  
D - 2 1  
C E P  1 1 2  
C L P  1 1 7  

S U R F A C E  1 '  
2 '  
3 '  

S U R F A C E  1 '  
3 F E E T  

( 1 . 1  
( 0 . 6  
C0.7 

2 . 5  
N D  

0 . 7  
0 . 6  

c0.1 
1 . 2  

N D  
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CHEM-NUCLEAR SYSTEMS INC 

HILBERT ASSOCIATES, ItiC. / CYSI 

S O I L  RADIOACTIVITY RESCLTS FOR FORT McCLELLAK. A L A  

C R l D  LOCATIOK 
D-?? 5-17 
D-23 5-18 

D-24 5-19 
I J - 2 5 . .  5 - 2 0  

D-26.. 5-21 

D-27 5-22 

D-28 5-23 
D-29 5-24 
D-30 5-25 
D-31 5-26 
D-32.. 5-27 

E- 1 
E-2 
E- 3 
E-& 
E- 5 
E-6 
E- 7 
E- 8 
E-9 
E- 1 0  
E-I 1 
E-I2 
E-13 
E-14 
E-15 
E-16 
E-] 7 
E-1b 
I-19 
E-20 
E-2 I 
f-22 
E-23 
E-24 
E-2 5 
E-26 
f-27 
E-28 
E-29 
E-30 
E-3 1 
E-32 
E-33 
E - 3 1  
E-35 
E-36 
E-37 
E- 3 8  

E- 1 
E- 2 
E- 3 
E-4 
E- 5 
f-6 
E-? 
E-8 
E- 9 
E- 10 
E-] I 
E-I2 
E-13 
E-I4 
E-] 5 
E-16 
E- 17 
E-18 
E-I9 
E-20 
f-2 I 
E-22 
E-23 
f-24 
E-2 5 
E-26 
E-27 
E-2a 
E-29 
E-30 
E-31 
E-32 
E-33 
E-34 
E-35 
E-36 
E-37 
E- 3a 

SAMPLE IDENT SAMPLE DEPTH C o b O ( P c i / 6 ~ )  

D-23 
D-23 
D-23 

SCWFACE 1' (0.4 
2' <0.6 
3' (0.6 

0 - 2 5  SURFACE 1 '  
D-25 2' 
D-25 3 '  

D-26 2' 
D-26 FOUNDATION 

CEP 120 SURFACE 1 '  
D-27 SURFACE 1 '  
D -27 2' 

D-32 FOUNDATION 

(0.6 
( 0 . 5  
<O. 3 
35.9 
0.95 
0.25 
0.6 

(0.7 

1b.1 

P A G E  7 

<0.3 
(0.4 

0 . 4 5  

<0.4 
(0.3 
0.3 

17.6 
1.9 
0.93 
0.9 

(0.4 

7.3 
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s o 1  L 

C R I D  
E--0 
E-* 1 
E-*? 
E-43 
E-*.. 
E-45 
E - ~ 6  
E-47 
E-u8 
E-49 
E-50 
E-51 
E-52 
E-53 
E-54 
E-55 
E-56 
E-57 
E-58 
E-59 
E-60 
E-61 
E-62 
E-63 
E-64 
E-OS 
E-66 
E-67 
E-68 
E-69 
E-70 
E-71 
E-72 
E-73 
E-74 
E-?) 
E-76 
E-77 
E-78 
E-79 
E-80 
E-8 I 
E-82 
E-83 
E-84 
E-8 5 
E-86 
E-87 
E-88 
E-89 
E-90 
E-91 
E-92 
E-93 
E-94 
E-95 
E-96 
E-97 

RADIOACTIVITY RESULTS FOR FORT McCLELLAN. ALA 

CHEM NUCLEAR SYSTEMS INC 

P A C E  8 

LOCATION 
E-40 
E-41 
E-42 
E-43 
E-44 
E--5 
E-46 
E-47 
E-48 
E-49 
E-50 
E-51 
E-52 
E-53 
E-54 
E-55 
E-56 
E-57 
E-58 
E-59 
E-60 
E-61 
E-62 
w -  1 8  
W-27 
W -  36 
w-45 
w-53 
W-61 
u-10 
w -  17 
W-26 
w - 3 5  
w - 4 4  

U-25 
w - 3 4  
w - 4 3  
W-52 
W-60 
W -  16 
W-24 
w - 3 3  
w-42 
w -  5 1 
w-59 
w -  9 
w-15 
W-23 
W-32 
u-4 1 
W - 5 0  
w-58 
w - 4  
w- 8 
v- 14 
w - 2 2  
W-31 
W-40 

SAMPLE IDENT SAMPLE DEPTH CobO(PCl/gO) Ce137(pC1/gm) 

E- 92 SURFACE 0.9 

-98- 
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HILBERT ASSOCIATES, ISC. / CNS1 P A G E  9 

SOIL RADIOACTIVITY RESULTS FOR FORT McCLELLAN, ALA 

CRID LOCATION SAMPLE IDEh'T SAMPLE DEPTH CobO(pCi/&m) CM137(pC1/gm) 
E-98 U-*9 
E-99 U-57 
E- 1 0 0 * * M - 9  E- IO0 SURFACE 

E- 1 0 0  SURFACL 
E- 10  l**U- 3 E-101 SURFACE 

E-101 SURFACE 
E-102 U-7 
E-103 U-13 
E-IO* U-21 
E-105 U-30 
E-106 U-39 
E-107 U-68 
E-I08 U - 5 6  
E-109**M-4 

* * a  

E - 1 1 0  n-8 
E-111 u-2 
E-112 U-6 
E-113 U-12 
E-114 U-20 
E-115 U-29 
E-116 U-38 
E-I17 U-47 
E-118 W - 5 5  
E-I19 U - l  
E-120 U-5 
E-I21 U-11 
E-122 U-19 
E-I23 U-28 
E-124 U-37 
E-125 Y-46 
E-126 U - 5 4  
E-127 w-72 
E-128 u-77 
E-129**U-C7 

33.0 
16.9 
20.3 
1 7 . 7  

E-109 SURFACE 10.7 
E-I09 SURFACE 13.6 
E- 109 * * *  14.2 

..DpIe r c n u l t  a f t e r  r e l o V a l  O f  C f t 3  moll 8 / 8 6  

E-1 1 1  SURFACE 

E-119 S U E F A C E  

E- 122 SURFACE 

E-124 SURFACE 
E-125 SURFACE 

E-129 SURFACE 1 '  
E-I29 2' 
E-129 3' 
CEP I C  S U R F A C E  
CEP 124 3 F E E T  
E-I29 SURFACE ALONC FENCE 

E- 1 3 0 * * U - 7  1 
C E P  I1 MANUAY S S  
CEP 12 M A N U A Y  SS 
CEP 17 M A N U A Y  S S  
CEP 130 5 5  PIPE CONTROL 
CEP 1 3 1  SS PIPE 3180 
CEP 132 S S  PIPE EXIT 

E-131 U - 7 6  
E-I32 U-82 
E-133 U-62 
E-134 U-66 
E-135 U - 7 0  
E-I36 U - 7 5  
E-137 U - 8 1  
E-138 U - 8 6  

E-133 SURFACE 

E-137 TRENCH SURFACE 

-99- 

1 . a  

0 . 8  

<0.6 

2.3 
< 0 . 5  

( 1 . 5  
1.3 

(1.3 
0.8 
0. 4 

2 5 . 6  

ND 
1 7 7 .  
191. 

2 1 2 .  
108. 

0.48 

4.6 

0.9 

ND 
YD 
NU 
ND 

ND 
NU 
ND 

ND 

ND 

ND 

ND 
ND 

( 1  . o  
0.6 

(0.8 
0.5 
0.3 

ND 

1.0 
1 . 6  
1 . 1  
0.83 
0.47 
1.09 

I ND 

YD 
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S O I L  RADIOACTIVITY RESCLTS FGR FORT McCLELLAN. ALA 

PACL 10 

CRI D LOCATl OS 
E-I39 U-65 

E-1-0 Y-69 
E-l*l U-74 
E-1-2 U-80 
E-1-3 V - b 5  
E-!&& u-a8 
E-1*5 L'-68 
E-146 Y - 7 3  
E - I s 7  Y - 7 9  
E-118 U - 0 ~  
E-149 u-a7 
E-150 U-89 
E-151 U-78 
E-I52 Y-83 

SAMPLE 
E- 139 
E- 139 
E -  I39 
CEP Y6 
CEP W8 

E- 1 4 -  

E-151 

IDEST S A n P L E  DEPTH CO6O(PCl/gm) Cr137(PCl/gm) 
SLRFACE 1 ' < I  . 7  < 1  . o  

0.9 
<0.9 

t0.5 
< I  . -  
ND h'u 
ND N D  

2 '  
3 '  

3 FEE? 
SCXFACE 

TRENCH SCKFACE <0.9 N D  

ALOKG FENCE ( 0 . 5  ND 

* * * * * * * * * * * * * *  CONCRETE SAMPLES L SAMPLES ADJACEXT T O  G R I D  * * * * * * * * * * * * * * *  

R O A D  AT GATE CEP I22(0-5) SURFACE N D  h'D 
R O A D  AT GATE CEP I23(0-5) SURFACE ND ND 
UNDER PAVEMT 0-5 3' <0.8 (0.5 

B 3182 COh'C CEP 1 3 4  SURFACE 15.9 238. 

B 3180 V A C L T  ENTRY CEP I 6  SURFACE 60.9 2580. 
B 3 1 8 0  V A U L T FLOOR CEP IC SCRFACE 44.5 6600. 
B 3192 FLOOR DRAIN CEP 1 F  SCRFACE 213. 16.3 
AREA OUTSIDE GATE CEP IC SURFACE 30.7 16.3 
AREA OUTSIDE G A T E  CEP IH SURFACE 8" 13.2 9.1 
AREA OUTSIDE GATE 8/86 SURFACE 17.7 16.4 

0- 1 1.5' c 1 . c  (0.9 

SS I N  R O A D  CEP 1 3 3  N D  0.11 

B 3180 C O h ' C  CEP Y 3 5  SURFACE ND 270. 

8/86 SURFACE 37. 41. 
S M U S  FOUNDATION SP3/4 1 '  (0.6 0.45 

2 '  ( 0 . 6  (0.4 
3' ' (0.7 (0.4 

EXTENDED AREA OUTSIDE GATE * * '  4.0 2.0 
* * *  a n d i c a t c c  a v g  of L coil sauplcs efter removal of 30 f t 3  cor1 8 / 8 6  

VALVE PIT SLUDGE SAMPLE 8/86 131. 42. 
SOURCE STORAGE BLDC FLOOR after concrete s c a b b l i n g  to 1 / 2  " depth 

CONCRETE 1 ND 5 5 1 .  
CONCRETE 2 16. 2868. 
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