rfﬂzll'§§1£¥lill1nmliﬁs IV UL
et memorandum

Frank' Jackson, M-DO o€ . August 14, 1991

Ross Miller, HS-1 ACting Section waxswoemceswone  K487/7-7137
Leader, Operational Health Physics

Gerald Schlaogsgé;%/
Health Physics

"SURVEY OF FIRING POINTS O

erational SYMBO HS-1-91 .:0HP~22

TED BY M DIVISION

During the period July 1 through August 2, 1991, radiation
protection surveys were conducted at various firing sites
operated by M Division. The general purposes of these surveys
were to.characterize the radiation environment of the
‘fxmmedxate :site areas, document the behavior of the depleted
S uranidm found at these sites to:include the transportability
“.of the.uranium,. ‘and provide feedback to the operating groups
’regardxng need for any additional radiation and/or

- contamination controls. Specxfzc results for all sites are
f;appended ‘o this memo. Survey results are as of the date of
“the survey .and some variation with time should be expected

‘primarily as a‘result of the normal firings and subsequent
clean .up activities.

'lFlr*ng poxnts currently in use are reasconably free of uranium
o conoamlnatlon. The level of "general" contamination found
ﬂigseems to: correlate reasonably well with the amount of depleted
.- vranium:; that has been "fired" at any location. In no case was
_a.dose’ rate found that exceeded S5 mr/hr at a distance of 30 cm

*uﬂf’;from. he ‘surface. Also the dpm when averaged over areas (as

}allo d.inthe. footnotes) do not exceed limits of Attachment
2 0f>5480 11. Note that some reported values are higher due
*to che fact that they reflect data from a 15 square cm pancake

. prove. ' Analysis of a limited number of soil "grab sample:
shows that the-overall D38 concentration levels are
approximately “background" levels.

Beta-gamma measurements of the shoes and clothing of the HS-1
surveyors throughout this survey effort showed no “pick up" or
retention of D38. Surveys of the shoes of firing site
 personnel, picked at random also showed no D38 present. HS
vehicle tires were also surveyed and again no contamination
- was found. Surveys of forklifts present at some firing sites
also .showed no contamination. Assembly magazlne areas were
surveyed with an alpha scintillator and again no D38
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contamination:w éﬁfppnq; The D38 certainly appears to be non-

on-the results ofLLhese surveys,'tﬁc following
; TA 15, TA=36 and TA-39:
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Radiogical Survey on Firing Sites

Depleted Uranium - D38 (%%u)
Los Alamos National Laboratory

A. General Comments: L g

¢

1. A D38 contamination /Survey was conducted during the period
of M July 1991 through 1991 at the various firing points-QL
and storage bunkers located at the Los Alamos National Laboratory.
These firing points and storage sites were evaluated to determine
the levels of depleted uranium (D38) from weapon testing either as
part of the weapon or from a depleted uranium penetrator. The
evaluation consisted of radiation level measurements, soil samples,
and alr samples, if present during weapon firing.

2. The sites surveyed are listed below:

a. TA 14 - Q Site

b. TA 15 4 Ty a‘ijk
(1) EF Site SRR L
(2) R-44 site e fet iy YL ey
(3) R-45 Site Vi e ity :
(4) R-306 Site Ehiie i
(5) PHERMEX : -
{6) DARHT

c. TA 36

&K (1) IJ Site

I ) (2) Eenie Site

(3} Daisy Mae

{4) Meenie Site

(5) Minie Site

(6) Heavy Metal Site

(7) Moe Magazine

(8) Lower Slobbovia Site
(9) Skunk Works

d. TA 39
(1) Site 6
(2) Site 7/57
{3) Site 8
(4) Site S6
(5) Site 88
{6) Soil Dump Site

e. TA 40
(1) TA 40-4
{2) TA 40-5
(3) TA 40-8
{(4) TA 40-12
{5) TA 40-15



B. Instruments:

. .
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The instruments used to evaluate the various locations during
this survey are listed below:

1.

2.

10.

Ludlum, GM, Model E-530, Serial § 1524, PN0O02362,
Calibration date 6/14/91.

Ludlum, GM, Model E-530, Serial # 1494, PN 002375,
Calibration date 4/24/91.

Ludlum, Model 2,

Serial §( label over {§), PN 006430,

Calibration date 6/10/91; Probe(pancake) Model 44-9,

PR

046259.

Ludlum, Model 3, Serial # (label over ), PN 006200,

Calibration date 6/21/91: Prcbe(pancake), Model 44-9,
PR 032830.

Ludlum, Model 3, PN 006176, Calibration date 1/23/91;
Probe(GM), Serial § 38960.

Ludlum Model 139, Serial # (label over f{),
Calibration date 5/9/91; Probe(alpha), PR 048984.

Eberline Alpha Meter, Model PAC-7, Serial § 369, PN003012,
Calibration date 2/15/91.

Eberline, Model ESP-1, Serial § 02712, PN 007433,
Calibration date 5/13/91:; Probe(pancake), Model HP269,

Serial § 709453.

_ Eberline, Model ESP-1l, Serial # 02443, PN 007370,

Calibration date 1/16/91; Probe(pancake), Model HP260,

Serial ¥ 707923.

Eberline, Model ESP, Serial § 02964, PN007452, Calibration
date 7/12/91, Thin Window Alpha Probe, Connects were cover
to prevent electrostatic charge.

C. survey

Data.

The survey data for each site listed in paragraph A.2. 1is

located 1in

1.

2.

TA

TA

TA

‘TA

TA

appropriate annex at the end of this report.

14 (Annex
15 (Annex
36 {Annex
39 (Annex

40 (Annex

A)

B)
C)
D)

E}
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Survey Data
TA 14, Q Site

1. This location was surveyed on 18 July 1991 by Gerald A.
Schlapper and James R. Bland, HSE -1.

2. Diagram of O-Site

8LOG Tac.3g
/
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BL.0G. 0 34,
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BLDG, Q-3
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STRUCTURE Q.41
STRUCTURE O-39

Eunsr FIRING PAD RUCTURE

Firive Pap (Tor \f:c'w)

3. Instrumentatijon. The instrumentation used to
are 1list in paragraph B.2.,B.3., ang B.9..

Survey this site

4. Background Radiation Levels. The general radiation background
levels in thig area is = 0.5 to 1 mR/hr at 30 cn
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5. Locatlon of D38 at Q-Site.

a. The are several paint can containers and a cardboard box

located inside Bldg Q-30, Armory that contain D38. (See location
"a")

(1) Paint Cans: The radiation measurement at the surface

of the paint cans containing D38 range from 1500 to 2500 cpm with

a 1 to 3 mR/hr exposure rate. The exposure rate is 0. I'mR/hr at 30
cm from the paint cans.

(2) = Cardboard Box: The radiation measurement at the
surface of the cardboard box containing D38 is = 40,000 cpm. with a

4 mR/hr exposure rate. The exposure rate is 0.2 mR/hr at 30 cm
from the cardboard box.

b. There are two pallets of metal targets and parts located
west of Bldg Q-30 that have D38 contaminated metal (See location
"hv). The radiation measurement at the surface of the contaminated
metal is = 15,000 cpm with a 2 wR/hr exposure rate. The exposure
rate is 0.1 mR/hr at 30 cm from the pieces of contaminated wetal.

There is no visual pieces of D38 seen on the contaminated pieces of
metal.

c. The firing pad has several areas of contamination. (See
enlarged diagram of the firing pad provided above)

(1) Wooden platform. The radiation measurement at the
surface of the wooden platform is slightly above background,
approxlmately twice background.

{2) Ground Underneath Wooden Platform. The radiation
measurement at the surface of the ground underneath the wooden

platform is = 5000 cpm with a 0.2 mR/hr exposure rate. The exposure

rate is 0.1 mR/hr at 30 cm from the ground. (See location "c")

(3) Metal Blast Wall. The inside of the metal blast wall
next to the wooden platform had some pits that containes\ D38. The
D38 contamination is not visible. The radiation measurement at the
surface of the pitted metal blast wall is = 20,000 cpm with a
0.6 mR/hr exposure rate. Tne exposure rate is 0.1 mR/hr at 30 cm
from the blast wall. (See location "d")

(4) Metal Blast Wall. The second metal blast wall from
the wooden platform had some pits that containeﬁ D38. The D38
contamination 1is not visible. The radiation measurement at the
surface of the pitted metal blast wall is = 10,000 cpm with a

0.6 mR/hr exposure rate. The exposure rate is 0.1 mR/hr at 30 cm
from the blast wall. (See location "e")

d. There is a visible piece of oxidized D38 located on the
ground northeast of the firing pad. The -radiation measurement at
the surface of the piece of D38 is '160,000 céﬁ?wlth a 6 nmR/hr

et v o O e - B




- exposurerate The exposure rate is 0.1 mR/hr at 30 cm. (See
- “location "f")

e. The blast mats located at the edge of the drop off, used to
-control erosion, has several areas of D38 contamination. The
‘radiation measurement at the surface of the contaminated blast mats
is'= 20,000 cpm with a 0.8 mR/hr exposure rate. The exposure rate
is 0.1 mR/hr at 30 cm from the blast mats. (See location “g“)

£. The‘ drainage over the edge of the drop off had small pieces
of visible D38. The radiation measurement of the pieces found were
=~ 500 cpm with a 0.1 mR/hr exposure rate. {See location "“h"“)

6. Soil Samples.

, a. A soil sample was taken approximately one inch undernf/atlh.
the piece of D38 location“f". The results of the c’;)d_x 137 _‘th

b. A soil sample was taken underneath the wooden platform at

.the firing pad, location “"c". The results {. %9xs0 3,4.& H
. RPN I
;t ‘s ‘.:i f < ' .;\-.‘:A:";‘
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Annex B

Survey Data
TA 15

A 1.; This -location was Surveyed on 19 Jul
" ~uvhlapper and Bob Cox i

a. EF 'Site (Location a

b. R-44 Site {(Location B )
C. "R-45 Site {Location ¢ )
d. R-306 Slte (Location p )

Diaqram ofvthe Entire TA 1s Site
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3. Instrumentatlon The instrumentation used to survey this site
‘are ‘list in. paragraph B.2., B.3., ang B.9..




‘ D;Vgram of EP s;te.

FER SR - T Background Radiation Levels. The general radiation
- bacquound levels 1n this area is = 0.5 to 1 mR/hr at 30 cm.

c. . Lacatlon of D38 at EF Site.

S (1) Top of soxl mound, locatlon “a* on EF Site diagram.
;.The radlatlon ‘measurement at the surface of the soil is = 170,000
- Cpm ‘with a 20 mR/hr exposure rate. The exposure rate lS less than

B mR/hr'at 30- cin. from the soxl surface.

(2) There ls contamlnatlon in the eroded area between the

”fbetween ‘the two’ ‘mounds i 825,000 cpmjwith a 80 mR/hr exposure
rate. The: xposure rate isTI€ss than 5 mR/hr at 30 cm from the

'{tﬁb mounds. The radlat12¥;measurement~am the surface of the soil
- soil surface.” (See 1ocatlon "b" on EF Site diagram)




.. R-44, TA 15 site:

Survey Data and Information, , M:}
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b.  Background Radiation Levels.

: : The generai background
‘radiation.levels‘in'thi

S area is = 0.3 mR/hr at 30 cm.
€. Location of D38 at R-44.

(1)  Eroded drain
radiation,mEasurement at the surface

is = 0.1 mR/hr -
Soil. (See location "av op the
D-44 site diagram)

(2) Small pieces
‘blast wall, Bldg rR-137. Th
of the soil over the small D38 pieces is = 4,00
‘mR/hr exposure rate. The €Xposure rate jg =~

from the surface of the soil. (See location "hn
diagram)

of D38 on the ground in front of the
e radiation measurement at the surface ‘»



-
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(3} The blast wall-{shield) on the side of Bldg R-137 has
several areas of ontaminatigm—.»—ﬂ'he.mdiation measurement at the
surface of the blast wall is = 175,000 cpm{with a 10 mR/hr exposure

'~ .rate. The exposure rate is = 0.5 mWR/Af~at 10 cm from the blast
‘wall. (See location “c* on the{Dy44 Site diagram)

N

(4} The ground east of Bldg R>137 on the other side of the

- eroded drainage area. The radiation measurement at the surface of

the ground is = 25,000 cpm with a S0 mR/hr exposure rate. The

exposure rate is = 1 mR/hr at 30 cm from the contaminated ground.
(See location "d" on the R-44 Site diagram)

-(S) The general outside area had numerous small pieces of
D38 on the ground. The radiation measurement of these small pieces
ranged from = 1500 to 2000 cpm with a range of 1 to 2 mR/hr

exposure rate. The exposure rate is = 0.1 mR/hr at 30 cm from the
surface of the ground.

d. Soil Samples.

. (1) A soil sample was taken approximately in front of the
blast wall of Bldg R-137, see location "e" on the R-44 Site

diagram. The results of the soil sample & ols dxto” "“'C‘//V |

: (2) A soil sample was northwest of Bldg R-137, sge ;
- location “f* on the R-44 Site diagram. The results é;aéngCQJ"AVC;tﬁ

6. R-45, TA 1S Site: Survey Data and Information (“'l%{

a. Diagram of R-45 Site

2










SR

e b Background ‘Radiation Levels. The general background )
f‘:‘fv'radxatz.on levels in this area is = 0.1 mR/hr at 30 cm.

s 'c;g'Locatzon of D38 at R-45. The north wall of the Bldg R-314 ,

T was contaminated. The radiation measurement at the surface of the

::bulldlngyranged from 26,000 to 45,000 cpm with the highest reading
“mR/hr ‘exposure rate. The exposure rate is = 0.3 mR/hxr at 30

_ the surface of the wall. (See location "a" on the R-45

’,blte dxagram) '

d- 5011 Samples- No soil samples taken at this location.

> 7.: Rf306.-TA ;s Site: Survey Data and Information

a.f'Diagram.of R-306 Site

R~306

| fopsi SAIE’

Btoi SHIELD
msioc BT

b. . Background Radiation Levels. . The general background
‘radiation levels in this area is = 400 to 500 cpm with a 0.1 mR/hr
;exposure rate at 30 cm.

c. Looatl‘on'of'bae at R-306 Site.

: (1) The blast shield inside Bldg R-306 has several
,jcontamlnated pl%gL*ﬂhennadlqg on measurement at the surface of the
,.blast shxeld As|E 210, 000 c;_)___ with a 5 mR/hr exposure rate. The

e, s

wall. (See ‘location "a" on the R-306 Site diagram)



_ The general background
%'0.1 mR/hr exposure rate at 30 cm.

(S,ee_, lqcatlon gt on theff;;'

. area out51de Bldg R~ 186 has an elevate
The rad;.atlon imeasurement at th




ONTHAC IO - S
-ROAD

Safey
- BATE o
RADIATION

WARNYING
L IGHT

T RO~D

.

J









7_3,:f;n5trumentation. The instrumentation used to survey this site
are list in paragraph B.1i., B.2., B.3., B.4., B.7., B.9. and B.10..

4. 1IJ site, TA 36: Survey data and information

a. Diagram of IJ Site.

L CRest VIEW
€5 smpper ALEA

b. Background Radiation Levels.
radiation 1evels in this area is

The general background
= 0.1 mR/hr at 30 cm.

€. Location of D38 at IJ Site.

_ : (1) There are numerous small Pieces of D38 on the mound of
dirt in the firing area. The highest radiation measurement at the

surface of the soil is TI85,000 cpmiwith a 3 mR/hr exposure rate.
The exposure rate is 0.1 mR/hr at

m)

30 cm from the So0il surface. (See
. 'location "a" on the 13 Site diagra



Q(alf'iﬁsidOO'cpm; 5>mR/hr(contact): 0.1 mr/hr at 30 cm

'55-90 000 Cpm; 2 mR/hr(contact), 0.1 mR/hr at 30 cm":
-——-"'—_-'_——,

86 000°Ccpm; 1 2 mR/hr(contact). 0.1 mR/hr at 30 om
W R

qo ooo cpm, 0.5 mR/hr(contact) 0.1 mR/hr at 30 cmf

behind' the-

fﬁx_‘bététioﬁV"ﬁ“ on the IJ Site diagram: :
255 000 me 20 mR/hr(contact) Q
less than 1 mR/7hr at 30 cm “g
]

‘Soil Samples.
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ontamlnatxon 1n or around this building.

 Daisy Mae, TA 36 Site:

-5background levels in thlS area is

No soil téken at this location.

There' is no evidence of D38

nagazxnejuakeup Building:

-

Survey Data and Information

a. _Didgram-of Daisy Hae Site
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Bacquound Radiation Levels. The general outside radiation
= 0.1 mR/hr at 20 cn.

-~

b..

Lccatlon of ‘D38 at Daisy Mae Site.

The 038 is stored in a heavy metal safe located against

A1)

 uthe back wall of the buxldlng.



to’ the bremsstrahlung radlat10n7'iﬁ
Pé tlcles of the D38 materlaln Y

Out51de bulldlng at the front door - 0.1 mR/hr
(See Iocatlon Ta' on the Dalsy Mae dlagram)

Out51de the back of the bulldlng behind
the safe area -1 mR/hr(contact)

3 : S0L9 mR/hr(30 cm)

ﬂfXSee locatlon "b" on- the Dalsy Mae dlagram)

fo 8 R/hr(3°*,
1ocation g on?the Da sy Mae;dlagram)‘u

h-drawer \front f safe ~‘ 1 S'mR/hr{contact)

”locatlon h" ‘on: the Dalsy Mae dlagram)

of safe, mlddle - 0 6 ,R]hr(contact)

TR 0.4 mR/hr(3O <m)-
locatlon "1“‘on thesD

alsy ‘Mae diagram)

iFront edge of table,,walst -high -~ 0.2 mR/hr
>ee locatlon "3" on. the Dalsy Mae diagram)

'f;Top of table ~ 0.1 mR/hr(contact)
g 0Ll mR/hr(30 icm)
(See ‘location "k" ‘on the . ‘Daisy Mae diagram)

ﬂ7’: d 8011 Samples.f.No“5011 takenvat~this location.
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4. soil Samples.
..area, location "pv

There were two soil samples taken in the impac
on the Meenie Site diagram.
(i). Sample bi: W. 0ty m"L,(,LCZ/.,Q
(2) sSample b2:
e.
contamina

L TTX00 ;e CC/,Q
- Magazine/Makeup Building:

J There
tion in or around this build
8. Minie Site, Ta 36-

is
ing.

no evidence of D3t
Survey data and information
There were two surve
the 'site prior to a wea
vpéhétfatdr’fi:ing,

‘bl "Sur#éy data prior to‘weapon detonation.

(1) Diagram of Minnje Site (diagram 1).
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, {2) . Background Radiation Levels. The general radiatior
background levels in this area is = 300 cpm at the soil surface and
less than 0.1 mR/hr at soil surface and 30 cm from the surface.

(3) Location of D38 at Minie Site. "

(a) Eroded area by the top of the control bunker. The
radiation measurement at the surface of the soil is = 12,000 cpm with

a } mR/hr exposure rate. The exposure rate is 0.1 mR/hr at 30 cm from

the soil surface., There is no visible D38 pieces in the soil. (See
location *"“a" on the Minie Site diagram 1)}

(b) The soil next to the concrete pad by the storage
bunker. The radiation measurement at the surface of the soil is =

2,000 cpm with a 0.1 mR/hr exposure rate. (See location "b"
Site diagram 1)

on Minie
(c) A measurement was taken on the side of the hill and
the radiation measurement ranged from 400 to 500 cpm at the soil
surface with a 0.1 mR/hr exposure rate. There are no visible D38
-pieces on the hill side. (See location "c" on Minie Site diagram 1)

(4) Soil Samples There were three soil samples taken in the
1mpact area, location "d" on the Minie Site diagram 1.

-t _ :
(a) Sample dl: [.OZX W™ " L/_(

(b)' Sample d2: l;7¢5% ;0'2'/L‘C‘/12

:(,C) Sample d3: ¢ q7K m‘_z A/\C(// L

C. Survey ‘data during and immediately after a ueapon penetrator
detonatlon at’ Mlnle s;te.

(1) ‘ There was a preliminary survey of the flrlng site
_ meedlately before ‘the firing of the D38 penetrator and a air sampler
.. ,was position S5 feet down wind from the firing position. The air
W'/sampler«was located on the concrete pad by the storage bunker. The

“survey team’ started the survey 15 minutes after the D38 penetrator was
flred :

(2). Background Radiation Levels. The general radiation
background levels in this area is =~ 300 cpm at the soil surface and
less than 0.1 mR/hr at soil surface and 30 cm from the surface.

’u ..

D | -.77\(};2, ' v»d/szﬁ"\/ﬁ’“} 3 —_—D . fln\?)




Q(4%, Locatlon of D38 at Minie site.

msxte prlorfto the flrlng of the penetrator.

‘ (b) There was a copper foil ray trlpper at the firing
431te that was’ contamlnated with D38. The radlatlon measurement at the

surface of 'the copper foil was = 5,000 ¢pm with a 6 mR/hr exposure'

- rate.” The exposure rate was less than 1 mR/hr at 30 cm from the copper '
'r:fbil (See lacatlon "a" on the Minie Site dlagram 2)

) : (c) There ‘was a metal target that the D38 penetrator hit
'that was contamlnated ‘with D38: The radiation measurement at the
- sﬁrfac” ‘of the metal target was = 20,000 cpm with a 17 mR/hr exposure .
L.rate.: The'exposureurate was less than 1 mR/hr at 30 cm from the metal -
*;Ztarget. (See locatlon “b“'on ‘the Minie Site diagram 2)

SR Com ol (d) There were two metal plates (4" x 6%) that were
“*contamlnated only on one side w1th D38. 'The radiation measurement at




the surface of the metal plates were =

= 65,000 cpm with a 12 mR/hr :)
exposure rate and = 40,000 cpm with a 7 mR/hr exposure rate. The ~

exposure rate was less than 1 mR/hr at 30 cm from both metal plates.
(See location “c" & "d" on the Minie Site diagram 2)

(5) Air Sampler Results. The sampler was located on the

concrete pad of the storage bunker, location "e" on the Minie Site
diagram.

{6) Soil Samples.

There were three soil samples taken in the
impact area, location e

on the Minie Site diagram.

(a) Sample al: (:}ZgﬁiyiD —— -

(b} Sample a2: [‘66 $ g / i (k/(}

(c) Sample a3: L - < .
| " l%e X = > mGfe. —

9. Survey Data and Information

Heavy Metal, TA 36 Site:

a. The Heavy Metal site is the location where metal not yet

involved with weapon testing is stored and metal target present during
weapon testing is stored prior to evaluation.

b. Diagram of Heavy Metal Site X)
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¢c. ‘Background Radiation Levels. The general outside radiation

" background levels in this area is ® less than 0.1 mR/hr at 30 cm.

d. Location of D38 at Heavy Metal Site.

(1) There is the remains of a D38 penetrator in a metal block.
The radiation measurement at the surface of the metal target was =
720,000 cpm with a 50 mR/hr exposure rate. The exposure rate is less

than 3 mR/hr at 30 cm from the metal target. (See location ™"a" on the
Heavy Metal Site diagram)

(2) There is the remains of a D38 penetrator in another metal
block. The radiation measurement at the surface of the metal target
was = 600,000 cpm with a 25 mR/hr exposure rate. The exposure rate is
less than 0.8 mR/hr at 30 cm from the metal target. ({See location "b"
on the Heavy Metal Site diagram)

{3} There is a hole in a metal structure that is contaminated
with D38. The radiation measurement at the surface of the metal target
was = 700,000 cpm with a 40 mR/hxr exposure rate. The exposure rate is

= 1 mR/hr at 30 cm from the metal target. (See location "c" on the
Heavy Metal Site diagram) »

(4) There is a metal plate on a wooden pallet that is -
contaminated with D38. The radiation measurement at the surface of the
metal target was = 120,000 cpm with a 7 mR/hr exposure rate. The
exposure rate is = less than 1 mR/hr at 30 cm from the metal plate.
(See location “d" on the Heavy Metal Site diagram)

_ (4) There is'a metal plate on a wooden pallet in the roped off
radiation area that 1is contaminated with D38. The radiation
measurement at the surface of the metal target was = 80,000 cpm with a

3 mR/hr. exposure rate. The exposure rate is = less than 0.1 mR/hr at

30 cm from the metal plate. (See location "e" on the Heavy Metal Site
diagram) :

{S) There 1is a metal plate on the middle wooden pallet in the

‘roped off radiation area that is contaminated with D38. The radiation

measurement at the surface of the metal target was = 160,000 cpr with
a 7,mR/hr exposure rate. The exposure rate is = less than 0.1 mR/hr at
30 cm from the metal plate. (See location “f" on the Heavy Metal Site

-diagram)

{6) There are two metal plates on another wooden pallet in the
roped off radiation area that is contaminated with D38. The radiation
measurement at the surface of the metal target was = 120,000 cpm with
a 5 mR/hr exposure rate and = 110,000 cpm with a 4 mR/hr exposure rate.
The exposure is = less than 0.1 mR/hr at 30 cm from both metal plates.
(See location “g" on the Heavy Metal Site diagram)

(7) There is a metal plate on the clean metal side of the road
that 1is contaminated with D38. The radiation measurement at the
surface of the metal plate is = 1,000 cpm with a 0.2 mR/hr exposure
rate. The exposure rate is = less than 0.1 mR/hr at 30 cm from the
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Radxatxon-nevels. Thé radiation levels inside and outside the
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0.2 WR/Zhr exposure rate.
30 cm from the soil.

;E._o_ ver -smbbov«ia site, TA 36.

a. }Diagtam of Lower Slobbovia.
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. C.

Locat1on»of D38 at Lower Slobbovia Site.

d.
The*e is a small piece cf D38 on the mound of soil.

The

Ty
radiation measurement at the surface of the soil is = 500 cpm with a

The exposure rate 1s less than 0.1 mR/hr at
(See location "a" on the Lower Slobbovia Site

diagram):
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Survey Data
TA 39

.TThis.location was surveyed on 24 July 1991 by Gerald a. Schlapper
 James.R,_B;and, HSE -1. The following area were surveyed:

‘Site

Qs 6
b. site 7/57
c. Site 8
;. d. ‘Site 56
e. . Site. 88
f. 'Dump site for soil

-Diagram of the Entire TA 39 Site.
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3. Instrumentat;on.’ The instrumentation used to survey this site a'“x
115t in paragraph ‘B.2., and B.3..

j4.‘181te 6, Th 39: Survey data and information

a. Dlagram of Site 6.

e

“b. .Background Radiation Levels. The general outside radiation

,;background levels in this area is = less than 0.1 mR/hr at 30 cm from
-%the 5011 -

;c.» Locat1on of D38 at Site 6, TA-39.

o (1) There ‘are several small pieces of D38 on the soil. The
:hlghest radlatlon measurement at the surface of the soil is = 20,000
S cpm wlth.aABAmR/hr.exposure.rate‘ The exposure rate is 0.1 mR/hr at 30

cm~from'thefsbi1_surface. (See location "“a% on the Site 6 diagram)

_ (2) There is a small piece of D38 in the dralnage ditch. The

i“radlatlon measurement at the surface of the soil is = 40,000 cpm with
‘a 2 mR/hr exposure rate. The exposure rate.is 0.1 mR/hr at 30 cm from
thefsoil_surfabé. (See location "b" on the Site 6 diagram)

{(3) There 'is a small piece of D38 on the side of the hill

”,The radiation measurement at the surface of the soil is = 15,000 cp. .
- with a 1.8 mR/hr exposure rate. The exposure rate is 0.1 mR/hr at 30
‘cm from the soil surface. (See location "c" on the Site 6 diagram)
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(4} There is a small piece of D38 on the side of the hill.
The radiation measurement at the surface of the soil is = 500 cpm with

a 0.1 mR/hr exposure rate. The exposure rate is 0.1 mR/hr at 30 cnm
from the soil surface. (See location "d" on the Site 6 diagram)

{5) There is a small piece of D38 on the soil. The radiation
measurenent at the surface of the soil is = 10,000 cpm with a 0.9 mR/hr
exposure rate. The exposure rate is 0.1 mR/hr at 30 cm from the soil
surface. (See location "e" on the Site 6 diagram)

(6) There is a small piece of D38 on the soil. The radiation
measurement at the surface of the soil 1is = 30,000 cpm with a 2 mR/hr
exposure rate. The exposure rate is 0.1 nmnR/hr at 30 cm from the soil
surface. (See location "f" on the Site 6 diagram)

(4) There is a small piece of D38 on the soil. The radiation
measurement at the surface of the soil is = 25,000 cpm with a 2 mR/hr
exposure rate. The exposure rate is 0.1 mR/hr at 30 cm from the soil
surface. (See location "“g" on the Site 6 diagram)

d. Soil samples. There was no soil sample taken at this site.

5. Site 7/57, TA 39: Survey data and information

a. Diagram of Site 7/57.

b. Background Radiation Levels. The general outside radiation
background levels in this area is = 0.1 mR/hr at 30 cm from the soil.



c. Location of D38 at Site 7/57, TA-39.

: (1) There 1is an area where the radiation level is
approxlmately twice the normal background of the area. The radiation
measurement is = 500 cpm with a 0.2 mR/hr at the surface of the ground.

The exposure rate is 0.1 mR/hr at 30 cm from the soil surface. (See.

location "“a™ on the Site 7/57 diagram)

{2) There are numerous small pieces of D38 on the hill side.
The highest radiation measurement at the surface of the soil is =
100,000 cpm with ‘a 35 mR/hr exposure rate. The exposure rate is

0.3 mR/hr at 30 cm from the soil surface. (See location "b" on the Site
7/57 diagram)

(3) There is a small piece aof D38 on top of the bunker area.
The radiation measurement at the surface of the soil is = 45,000 cpm

e

with a 6 mR/hr exposure rate. The exposure rate is 0.1 mR/hr at 30 cm

from the soil su;face. (See location “c*" on the Site 7/57 diagram)

(4) There are numerous small pieces of D38 along the edge of
the firing site. The highest radjiation measurement at the surface of
the soil "is. = 1,000 cpm with a 0.2 mR/hr exposure rate. The exposure

rate is 0.1 mR/hr at 30 cm from the soil surface. {See location "d" on
the Site 7/57 diagram)

'(S)H-There'are numerous small pieces of D38 along the edge of
thevfiring_site. The highest radiation measurement at the surface of
the soil is = 100,000 cpm with a 30 mR/hr exposure rate. The exposure

rate is 0.2 mR/hr at.30 cm from the soil surface. (See location “e" on
the Site 7/57 dlagram)

(6) There is a small piece of D38 on the soil. The radiation
-Lmeasurement at the surface of the soil is = 300,000 cpm with a 30 mR/hr

exposure rate. The exposure rate is 0.2 mR/hr at 30 cm from the soil
'surface. (See location "f" on the Site 6 diagram)

(7) There is a small piece of D38 at base of the hill and the
firing site. The radiation measurement at the surface of the soil is
= 20,000. cpm with a 2 mR/hr exposure rate. The exposure rate is 0.1

mR/hr at 30 cm from the soil surface. (See location "g" on the Site
7/57 diagram)

. (8) There is a small piece of D38 on the side of the hill.
The radiation measurement at the surface of the so0il is = 45,000 cpm
with a 4 mR/hr exposure rate. The exposure rate is 0.1 mR/hr at 30 cm
from the soil surface. (See location "h" on the Site 6 diagram)

d. Soil samples. There was no scil sample taken at this site.



QSigéls,'rn'39;'~Survey data and information

a. Diagram of Site 8.
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- b.  Background Radiation Levels. The general outside radiation
background levels in this area is = 0.1 mR/hr at 30 cm from the soil

.

' ¢. ~Location of D38 at Site 8, TA-39.

(1) There is a small piece of D38 in the drainage ditch. The
.radiation. measurement at the surface of the soil is = 20,000 cpm with
‘a 5 mR/hr exposure rate. The exposure rate is 0.4 mR/hr at 30 cm from
‘the SOil»SUIface. (See location "a" on the Site 8 diagram)

(2) There is a small piece of D38 on top of the bunker area.

The radiation measurement at the surface of the soil is = 20,000 cpm
 wWith a S,mR/hr exposure rate. The exposure rate is 0.2 mR/hr at 30 ¢cm
from the soil surface. (See location "b" on the Site 8 diagram)



, , (3) There is a 1% by 3 inch piece of D38 on top of the bunk:>
area. The radiation measurement at the surface. of the piece of D38 i:
=~ 40,000 cpm with a 40 mR/hr exposure rate. The exposure rate is 0.¢

-mR/hr at 30 cm from the soil surface. (See location "c" on the Site ¢
diagram).

{4) There is a metal rail that has numerous'pits that are
contaminated with D38. The highest radiation measurement at the
surface of the soil is = 15,000 cpm with a 0.4 mR/hr exposure rate.

The exposure rate is 0.1 mR/hr at 30 cm from the soil surface. (See
location "d" on the Site 8 diagram)

"(5) There is a 1 by 1 inch piece of D38 on the soil next tc
the metal rail. The radiation measurement at the surface of the piece
of D38 is = 30,000 cpm with a 40 mR/hr exposure rate. The exposure

rate is 0.4 mR/hr at 30 cm from the soil surface. (See location "e" on
the Site 8 diagram)

d. Soil Samples. There was no soil sample taken at this site.

7. Site 56, TA 39: Survey data and information

a. - Diagram of Site 56.

._/

b. Background Radiation Levels. The general outside radiation

background levels in this area is = 0.1 mR/hr at 30 cm from the soil..

c. Location of D38 at Site 56, TA-39.



(1) There is a elevated radiation level at the ant mound. Th«
radiation measurement at the surface of the soil is = 2,000 cpm with :
0.5 mR/hr exposure rate. The exposure rate is 0.1 mR/hr at 30 cm fro
the soil surface. (See location "a"™ on the Site 56 diagram)

(2) There are numerous small pieces of D38 along the edge of
the hill side. The highest radiation measurement at the surface of the
'soil is = 40,000 cpm with a 3 mR/hr exposure rate. The exposure rate

is 0.1 mR/hr at 30 cm from the soil surface. (See location "b" on the
Site 56 diagram)

{3) There is a small piece contaminated metal in a hole on the
side of the impact cliff. The radiation measurement at the surface ot
the soil is = 20,000 cpm with a 0.4 mR/hr exposure rate. The exposure

rate is 0.1 mR/hr at 30 cm from the soil surface. {(See location “c“ or
the Site 56 diagram)

d. Soil Samples. There was no soil sample taken at this site.

8. Site 88, TA 39: Survey data and information

a. Diagram of Site 88.

b. Background Radiation Levels. The general outside radiation
background levels in this area is = 0.1 mR/hr at 30 cm from the soil.
c. Location of D38 at Site 88, TA-39.

(1) There is a small piece of D38 in the drainage ditch. The
radiation measurement at the surface of the soil is = 70,000 cpm with



TA "39:

Site ‘"Along f“x‘x/icho* -:Road‘-,

Survey data and




,_:, % “.i" -

no:soil sample taken at this site.
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Survey Data
TA 40

_;,'ﬂiTnis,lOQation was surveyed on 22 July 1991 by Gerald A. Schlapper
and James R. Bland, HSE -1. The following area were surveyed:

S a. site

4i
.. b. .Site s
. Site 8
~od. Site 12
' e: ‘Site 1s

'~2}_VDiagramiof the Entire TA 40 Site.

N

3. Iﬁétrumentation. ‘The instrumentat
——-_—-“—————-___— N h

1 ¢ ‘ ion used to survey this site are
list infpa;agxaphas,l., and B.4..
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Bacquound Radzatxon Levels. The general outside radiation
ackground 1evels 1n thls area is ® less than 0.1 mR/hr at 30 cm from

Locatxon of D38 at Slte 4, TA-40.

(1) There Were NUMErous contam1nated pits on the impact metal

fWéll”' The radiation. measurements at the surface of the metal wall are
Lgllsted below. L

_;Q” (31 70§§er left, location “a' - 20,000 cpm
SR ’ 0.7 mR/hr(contact)
< 0.1 mR/hY (30 cm)

{b) Lower left, location "b" - 15,000 cpm

0.8 mR/hr(contact)
< 0.1 mR/hr{(30 cm)
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(c) Upper middle, location "c" -~ 20,000 cpm TD
1.6 mR/hr(contact)
< 0.1 mR/hr(30 cm)

(d) Lower middle, location "d" - 1,500 cpm
¢.1 mR/hr{contact)
< 0.1 mR/hr(30 cm)

(2) There is a small piece of D38 in the drainage ditch. The
radiation measurement at the surface of the soil is = 10,000 cpm with
a 0.4 mR/hr exposure rate. The exposure rate is less than 0.1 mR/hr at
30 cm from the so0il surface. (See location “e" on the Site 4 diagram)

d. Soil Samples. There was no soil sample taken at this site.

5. Site S, TA 40: Survey data and information

There was no evidence of any D38 contamination at this site. The
radiation measurements were 100 to 200 cpm with a 0.1 mR/hr exposure
rate, background value. There was no soil sample taken at this site.

6. Site 8, TA 40: Survey data and information

There was no evidence of any D38 contamination at this site. The
radiation measurements were 100 to 200 cpm with a 0.1 mR/hr exposur~,
rate, background value. There was no soil sample taken at this siteﬁ’>

7. Site 12, TA 40: Survey data and information

There was no evidence of any D38 contamination at this site. The
radiation measurements were 100 to 200 cpm with a 0.1 mR/hr exposure
rate, background value. There was no soil sample taken at this site.
8. site 15, TA 40: Survey data and information

There was no evidence of any D38 contamination at this site. The
radiation measurements were 100 to 200 cpm with a 0.1 mR/hr exposure
rate, background value. There was no soil sample taken at this site.
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