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• PRS HISTORY: 

MOUND PLANT 
PRS 311/350 
JULY 5,1995 

PRS 31 f was an isolated plutonium hot spot identified Oct 83 during the site 
survey project (location S0706). 

PRS 350 incorporated elevated plutonium samples identified in the vicinity of 
PRS 311 during the OU5 Phase I Investigation June 94. 

PROCESS DESCRIPTION: No radioactive or hazardous waste generating processes are known to have 
occurred at the location of PRS 311. 

CONTAMINATION: 

• FERENCES: 

PREPARED BY: 

RECOMMENDATION: 

CONCURRENCE: 

DOE: 

USEPA: 

OEPA: 

• 

Isolated plutonium-238 hot spot identified July 83 during the Site 
Survey Project (location S0706). Contamination level was 28.9 pCilg Pu-238 and 
thorium less than 2 pCilg. 

PRS 311 and the surrounding soil scheduled to be revisited August 95 as part of 
the "Other Soils Characterization" effort. 

The area contained in PRS 350 identified several samples ofPu-238 ranging 
between 25-50 pCilg during the OU5 Phase I Investigation June 94 . 

Sampling and Analysis Plan for the Other Soils Areas, June 94 
OU9 Seeping Report, Volume 3, Radiological Site Survey Report. OU5, 
Operational Area Phase I Investigation, December 94 

Liebson/Horstman 
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REFERENCE MATERIAL 
PRS 311 

(ALSO KNOWN AS HOT SPOT S0706) 
AND 

PRS 350 
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The drilling and sampling were performed using an auger drill rig and a 2-ft, split-barrel sampler. As 

the split-barrel sampler was removed from the borehole, it was monitored for radioactivity 

contamination by Mound Plant health physics personnel using a FIDLER to detect radioactivity 

contamination that would pose a hazard to the workers present. After the soil was removed from the 

sampler and placed in sample containers, field team members wearing gloves brushed the remaining 

soil out of the sampler. The gloves were then· monitored with an alpha scintillometer ·before the 

split-barrel sampler was used again. However, no standard decontamination was performed. 

The core locations are shown in Plate 1. The core locations were surveyed by a licensed surveyor after 

drilling was completed. The available reports submitted to Mound Plant by the drilling subcontractors 

are presented in Appendix B. 

2.1 .4. Sample Analvses 

2.1 .4. 1. FIDLER Screening . 

In order to identify samples with concentrations of plutonium-238 exceeding 25 pCi/g and total thorium 

exceeding 2 pCi/g, all of the soil samples collected were pulverized and then screened using a Bicron® 

FIDLER at the Mound Plant Soil Screening Facility, known as trailer 15 at the time of the Site Survey 

Project. The Soil Screening Facility is now located in the H Building at Mound Plant (Plate 1 ). The 

minimum detectable activity at which plutonium-238 can be reliably detected at the Mound Piant 

screening facility is estimated to be 25 pCi/g (Draper 1986b). The detection of plutonium-238 at lesser 

concentrations (12-25. pCi/g) was unreliable and had an estimated error of ± 75 percent. The 

estimated error decreased with increasing sample activity; for samples with 25 to 1 00 pCi/g of 

plutonium-238, the estimated error was ± 35 percent, and for samples with > 1 00 pCi/g, the estimated 

error was ± 30 percent (Casella and Bishop 1984). The minimum detectable activity for thorium from 

FIDLER screening was estimated to be about 2 pCi/g (Stought et al. 1988). The Mound Plant 

procedure for screening soil samples is provided in Appendix A. 

2.1 .4.2. Radiochemical Analysis for Plutonium-238 

Because of the high error ( ± 75 percent) involved in the FIDLER screening of samples containing less 

than 25 pCi/g of plutonium-238, all soil samples were radiochemically analyzed by Mound Plant for 

plutonium-238. The lower detection limit (LOLl for plutonium-238 by this method was estimated to 

be 0.01 pCi/g, with a relative precision (two standard deviations) of 25 percent. The overall precision 

• of the plutonium-238 measurements was reported to be about 18 percent (DOE 1991 b). The ·Maund 

ER Program, Mound Plant 
Revision 1 
MOV~M955012.WP2 12/22/92 

OU 9, Site Scoping Report, Vol. 3-Rad Site Survey Site Survey Project Investigation 
December 1992 Page 2-4 
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Plant procedure for the radiochemical analysis of soil samples for plutonium-238 is provided in 

Appendix A . 

2.1 .4.3. Radiochemical Analysis for Thorium 

Samples with thorium concentrations in excess of 2 pCi/g by FIDLER screening were also 

radiochemically analyzed for thorium, resulting in the radiochemical analysis of about 12 percent of th.e 

samples. The LDLs for the thorium isotopes using radiochemical procedures were estimated to be 

0.3 pCi/g for thorium-228, with a relative precision of 60 percent; 

0.3 pCi/g for thorium-230, with a relative precision of. 30 percent; and 

0.1 pCi/g for thorium-232, with a relative precision of 70 percent. 

The overall precision for the thorium measurement was reported to be about 25 percent. The thorium 

results were reported in pCi of total thorium per gram of soil, isotopes were not identified. The Mound 

Plant procedure for the radiochemical analysis of soil samples for thorium is provided in Appendix A. 

2.1 .4.4. Gamma Spectroscopy 

Gamma spectroscopy was performed by Mound Plant on approximately 350 (1 8 percent) of the soil 

samples in order to verify the identity of the radionuclides present when screening indicated the 

presence of gamma-emitting radionuclides, but little excess plutonium or thorium was identified by 

radiochemical analysis. Gamma spectroscopy is capable of detecting a variety of gamma-emitting 

radionuclides; the radionuclides detected in samples collected during the Site Survey Project included 

cobalt-60, cesium-137, radium-226, actinium-227, and americium-241. No other gamma-emitting 

radionuclides with gamma energies below 1 .5 millielectron volts (MeV) were detected, although the 

project report stated that subsequent sampling and analysis in some areas indicated bismuth-207 and 

bismuth 21Om. No polonium-21 0 peaks were detected in the Site Survey Project samples, confirming 

that polonium-21 0, which was used at Mound Plant in the 1950s, is no longer present due to 

radioactive decay (half-life of 138.4 days). The LDLs for cesium-137, cobalt-SO, and americium-241 

were given with the original data, and were estimated to be 0.5 pCi/g for each. The LDLs for 

radium-226 and actinium-227 were estimated to be 1.0 pCi/g for both (Stought 1990). The Mound 

Plant procedure for gamma spectroscopy is provided in Appendix A. -

ER Program, Mound Plant OU 9, Site Scoping Report, Vol. 3-Rad Site Survey Site Survey Project Investigation 
Revision 1 December 1992 Page 2-5 
MOUN09W9SS012.WP2 12118192 
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•• RADIOCHEMICAL ANALYSIS • • 
Map Coordinates MRCID Depth f'u·238 

. b 
Thorium Tfitlum Co-60 Cs-137 Ra·226 Am·24t 

Location• South West No. Mo-Yr (Inch) (pCI/g) (pO/g) (pCI/ml) (pCI/g) (pCI/g) (pOfg) (pCI/g) 

S0701 3275 4165 2937 10-83 0 0.37 b 

S0702 3295 4415 2934 10-83 0 0.16 b 

S0703 3325 3765 5851 07-84 0 0.51 b 

. 
S0704 3325 3835 4019 10-83 0 0.11 b 

S0705 3325 3675 5852 07-84 0 0.24 b 

r· __ , 
<C03S 4021 07-84 (~. __ 28,90 -i b i, iJ..:._ ~Of!_..; ,,) 3325 0 ·' 

~-

S0707 3325 4136 5853 07-84 0 0.37 b 

S0708 3375 3765 !5850 07-84 0 0.05 b 

S0709 3425 4010 15655 07-84 0 7.67 b 

S0710 3425 4136 15854 07-84 0 0.30 b 

S0711 3450 3960 4018 10-83 0 1.88 b 

S0712 3475 4085 5858 07-84 0 7.84c 25.25c 

S0713 3500 3765 5849 07-84 0 0.23 b 

S0714 3525 3985 5657 07·84 0 3.01 b 

S0715 3525 3835 4017 10·83 0 0.45 b 

S0716 3545 4040 10466 08·85 0 3.06 b 

S0717 3550 4030 10465 08·85 0 12.05 b' 

50718 3550 4035 4020 10·83 0 0.28 b 

S07!9 3555 4020 10464 08·85 0 17.10 b 

,... "" 



• • • 
f Map Coordinates MRCID Depth Pu-238 Thorium b Tritium Co-60 Cs-137 Ra-226 Am-241 

Location• South West No. Mo-Yr (inch) (pCifg) (pCI/g) (pCI/ml) (pCifg) (pCI/g) (pCI/g) (pCI/g) 

C0289 2422.7 208f.O Noned 07-84 0 NR 0.6 
Noned 07-84 12 NR 1.1 
Noned 07-84 24 NR 0.5 
Noned 07-84 36 NR 0.8 
Noned 07-84 48 NR 1.0 
Noned 07-84 60 NR 0.8 

C0290 2401.5 2102.1 Noned 07-84 0 NR 0.7 
Noned 07-84 12 NR 0.8 
Noned 07-84 24 NR 0.8 
Noned 07-84 36 NR 0.8 
Noned 07-84 48 NR 0.6 
Noned 07-84 60 NR 0.9. 
Noned 07-84 72 NR 0.8 

C0291 2915.3 2490.3 Noned 07-84 0 NR 0.6 
Noned 07-84 12 NR 0.4 
Noned 07-84 24 NR 0.5 
Noned 07-84 36 NR 0.4 
Noned 07-84 48 NR 0.4 
Noned 07-84 60 NR 0.3 
Noned 07-84 72 NR 0.5 
Noned 07-84 84 NR 0.4 
No ned 07-84 96 NR 0.7 
Noned 07-84 f08 NR 0.6 
Noned 07-84 120 NR 0.3 
Noned 07-84 132 NR 0.3 

S1092 2185 3362 8413 12-84 f 0.31 323.511 

•c denotes cote location and S denotes surface sample location on Plate 1. 

bThorlum results of .s.. 2 pCifg are listed aa "b". 

~erlflcallon sample analyzed for OA/OC. 

dNo MAC 10 assigned because In situ gamma spectrometry was performed for thorlum·232. 

•aamma results could not be confirmed using the gamma spectroscopy printout given In this appendix. 
1The depth for this sample was given as ·ss-. For mapping purposes (Plates 1 and 5), this Is assumed to be a surface sample. 
9Sample results were given Isotopically for this sample and Included 0.99 pCI/g thorlum-228; 321 pCI/g thorlum-230; and 1.5 pCI/g thorlum-232, for a total of 323.5 pCifg. 

E·t03 



• • 
LDL ·The sample result was below the Lower Detection Umlt, which was estimated to be 0.5 pCI/g for ceslum-137, cobalt-60, and amerlclum-241. The LDL for 

radlum-226 or actlnlum-227 was estimated to be 1 pCI/g. 
NR • No result provided, (Note: no samples were taken for plutonlum-238 when In situ gamma spectrometry was performed.) 

o04 

• 



.. ~ .. ' 

-:·':·-· 

:. -(~( .· . !:·':· 

•,I' 

,> 

'' ~ 



I I I I I . 'j. I I I 0 

0 I { I I I 
- - - - <- • • t .. · fir- ··-- • J111_ 

'1!!.----J•/ --· -· . • • • • ~ • • ; I• ··:::-- li~·-·"-~· • I If __ ,__ 8 N 
• 

--------~- -- - ' '' -----------1 II I I U.'> ------~ ~ AREA21 • ); ~~---.r·· --~......--:::-:::,,... ;-, • • • ~~--,\. • • J b sosoo " • ,:0~/ • r--r• • L.r , _ __r ( - 7 N 
\ 

' . I I\ \ . -. ,_ '~ ...... ,._." _,. "' li t \ \ ' "' ;}, • · .. , •• _oc•_. , \ , 

I , - - - ', ' ---·-- . I -- ' 
/-;/ • /t;~~--~\ • 1/IJo •• lj • • -···--···· (.\ • • ~,· uoo . "'J~ \\ -aN \- / ~~ - ;...... ,/I j ;' /1 •<''-'oo•' ' ../ I j \ \ 

IU. 
9N 

/~/~-; __- .;1-/ ; 1! _,,«·" ; 1 . ,-\ I J \ 
/ / ~ . ., ' ' ,_. ' ~ 

• ,. ....._. _

1 

.• • ~. ,.

1

_. •/:-~· • • 

1

• '0-. _ ,!J_ ---\!, __ ----+- 7 \\~ ----·-. ~ 5. N ~. ' . ""// --~- ·•··· -~-, l L(I ... 0-·"'' .;;Joil' / ; ,,_v _ .- . • ~.p· • . I I I -' 11 '2.r:~/// '( / ... ..~. ~~- .o •• o r----- .. ·--------- \ - ~ ,, 
' ' /~- ----- -· .-- ~- ' ' " ' ' ~·f•~ • \1 ,. ·--/• ~~~~·f;, • ,rt.:~ .. - ,\ AREA 22 • • f'l • • ..-• I • r ~~ 4 .~-: '" ,, ~- ~-~; ~qr"'· . 'lc.-, ... ~t'( 1'. 5.' ,, ·I , • ~ \ • • ,.,v f. 

' ., """\·,. !!!!" i ' • \ '' -' I ' - <V 

\

\ -.:--. __ .,.._ ~ . ... ' ' ,, ' , ' ~ . ,-

. \\ . . (r"·. ·... : ... Jt ___ j I. ., ---=- ---"'· • (. ....... , • \ tr'3,·~ 
311 - ~-•) , , IJ. '<<., rr.. ... , : I : ' . ' ..- <-/1-/r. \ '.\..~,-- ) ·-----~'''i:·· l ( '-~ ~ ~ ·, _ 

• ~~-.\-,. • ~:~. • \~\. \1~ B~.ll II. • • ·[H"-' ·] !- _ _,\ I ~~-.N\\ ,,~ ....() 

00

:::-, \'\' ~\ I ·,· l : J-- .. --- ., __r--, ,... I I I .! ,:<~:i. ' ~-~~, ' ' .. ,.,_, ', .. ,, i '· · · I ~--"' -' .,,,, ,,, ' ' ' I - - I I } J 1:::!_] \ 

• • ~ ~ --"~~,-~, r.;,-, II' /,/ • ! (~ • • I ~ .Y • 7\ -17"''-·L \0\\ , 9./1t 1.,_;0-' _ __J ' / r---- .... . \ - I\ '-, !(J_ ~--'= __ .., _ - _ o,.: _ _ \!'~. -· -- 1 I .- i .. _ . . . · -- -- -- -- /· \ ' ·· . 

i, --~ ' -~ - ·;· : __; =;.:;<;:;;:-~.OS r~ ~-'1~ ·f -'~, ~< ;· c~ ', =- -~ ---- ' ~ --_--~-_-.--; ~ _, 7.-: -~ -c-.;~:;-o) tn- osr..D 
3:: ~ ~ ~ ~ ~ ~ ~ ~ ~ :.: ~- ~ ~ ~ ~ ~ ~ 3: l !3::/ 
! Ill 1:= ll! 1!2' :t e2 $ll F 12 (I) co ,.._ I'D ., • (') "' ... Fl 

r 1 , • / 

/ 
/ -

TITLE: 

TE 3 LOCATIONS OF ELEVATED SURFACE SOIL PU-238 ACTIVITY 

D Strucluroa 

. - - - Plan! Boundary 

• 

· - Paved/Unpaved 
Roadway 

(phemeroi Stream 

005 lloundory 

llon-AOC Sompllng and Sutver Locations: 
Soli Goa Samples, Soli Scroenl11.9 roclllly 
Radlologlcol Samples, ond FIDLER Sutvey 

---------- .............. .. 

+ 
+ 
1N-
1W 

o-
c~ 
-~\ 

c?-~> 

2·~ 

~onltorlng Well AREAS OF SPECIAL JNTEREST AND ADDITIONAL SAMPLD 

Piezometer • 
Grid Lines 

• 
Supo 

' '- --·------ - ... - ·- ' - ' . L 5onl~ur lor P".':"~_ll ~ Co~c~nlrollons Bel_'!••!!-,25 ::: 5JLP_C:I/.e_.)! 

Contour tor Pu-238 Concenlrollono · SO pCI/g 

Note: lnlormollon on Basemap Is Derived from lhe Wesllon 
OU9 Site Seoplng Roporl, 1993, It Referenced lo lho 

• 
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• Location 

1N2 

1N3 

1N4 

IN5 

1N6 

[tN14 
I 
; 

r iNl5 
1 

' 
; 

. 

2N2 

2N3 

2N5 

2N6 

• 2N8 

2N14 

c-~15 '\ 

-- "' 

~--2N1~ 

r 2N18 
.. 

\.. I 

2N19 

3N1 

3N2 

3N3 

3N4 

3N5 

3N6 

(.)NH~ 
l 

r 3N17 1 

l ' ... ' 

!~3N18 J 
3N19 

• ER Program. Mound Plant 
· Revision 0 

~~~ 
Table U.2. Summary or Elevated Surface Radiological Activity in "$~ "\) 

Non-AOC (FIDLER Survey) ~"\\) \.) 

cc 

114.9 

102.1 

114.9 

149.4 

136.8 

( 200.1 \ , __ . .. . _} 

173.2 

Channell 
(cpm) 

Page 1 or 5 ~ ~ 

RDG cc 

130 6.4 

' -: ... J 

5.4 

6.4 

6.7 

150 

150 

5.2 

8.7 

Channell 
(kcpm) 

RDG 

8.0 

8.0 

7.0 

8.0 

7.5 

C9~o· 

( --9.0 
' 

9.0 

8.5 

6.5 

6.0 

6.5 

8.0 
r 

9:o -
' 

\ 9.5 

:,·).5 

10.0 

6.5 

8.5 

8.5 

9.0 

7.0 

6.0 
I ...... 

,_10.0 

(10~5-

[IQ.o 

9.0 

. ' 
' -~ 

. I 

·' 

I 

., 

I 

I 

.. 

Out Channel 
(kcpm) 

RDG 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

OU5 Phase I Non-AOC Field Report 
June 1995 

Field Activities· and Data Summary 
Page 2-7 



• Location 

3N20 

3N21 

3N22 

4N4 

4N6.5 

4N5 

4N7 

4N13 

4NI9 I 

4N20 

4N22 

5N13 

'. 5NI5 ~ • 5NI6 

\~5Nl8 I 

5Nl9 

5N20 

5N21 

5N23 

6N3 

6N7 

6N8 

6N9 

6Nll 

6Nl2 

6N13 

' 6N14' 
'-· • ER Program, Mound Plant 

Revision 0 

\)~~~ 
Tabl~ 11.2. Summary of Elevated Surface Radiological Activity in ~i,;~ 

Non-AOC (FIDLER Survey) ~\.\) 

cc 

130 

138 

136.8 

165.3 

.. 173.2' 

130 

.154 

130 

·138 

154 

123.1. 

177.7 

Channel 1 
(cpm) 

RDG 

150 

1000 

140 

190 

Page2of5 ~ 

cc 

5.2 

7.3 

5.2 

7.6 

5.2 

6.7 

Ci7_ 1 

5.2 

6.7 

4.5 

9.3 

8.7 

Channell 
(kcpm) 

RDG 

9.0 

8.0 

8.5 

7.0 

80.0 

5.5 

6.0 

8.5 

5.5 

8.0 

9.5 

11.0 

9.5 

6.5 

6.0 

6.5 

9.0 

9.0 

9.5 

9.5 

9.5 

10.0 

9.5 

Out Channel 
(kcpm) 

RDG 

a 

a 

a 

a 

45.0 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

OU5 Phase 1 Non-AOC Field Repon 
June 1995 

Field Activities and Data Summary 
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Location 

6N15 

~-6N16 

C 6N1'il 

6N18 

6N19 

6N20 

6N21 

7N7 

7Nll 

7N12 

7N15 

7N16 

7N18 

7N19 

7N21 

7N23 

7N27 

8N7 

8N8 

8N12 

8N16 

8N17 

8N20 

8N23 

8N24 

9N1 

9N3 

ER Program, Mound Plant 
Revision 0 

~~~ 
Table ll.2. Summary of Elevated Surface Radiological Activity in ~~ "\) 

Non-AOC (FIDLER Survey) ~ \,>Y 

cc 

,-173.i 
c..-- - - -

130 

123.1 

173.2 

130 

154 

141.4 

123.1 

202.4 

130 

118.4 

154 

123.1 

Page 3 or s ~\.Y 

Channell Channel2 Out Channel 

\ 

(cpm) 

RDG cc 

- (~.l 

-
-
-- 5.2 

155 

-
180 

- 4.5 

-- 8.7 

175 

--
--

150 5.2 

--
-- 6.7 

- 5.3 

--
-- 4.5 

--
- 10.4 

- 5.2 

--
-
- 6.9 

- 6.7 

- 9.9 

125 4.5 

OUS Phase 1 Non-AOC Field Report 
June 1995 

(kcpm) 

\ 

(kcpm) 

RDG RDG 

10.0 a 

=10~0- a 

(_-io~o J a 

9.0 a 

1.5 a 

6.5 a 

6.5 a 

5.5 a 

9.5 a 

10.5 a 

9.5 a 

10.0 a 

10.0 a 

5.5 a 

1.5 a 

8.0 a 

8.5 a 

8.5 a 

1.5 a 

10.5 a 

6.0 a 

6.0 a 

5.5 a 

7.0 a 

7.0 a 

10.5 a 

5.0 a 

Field Activities and Data Summary 
Page 2-9 
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Table n.J. 

o'~ ~ 
Summary of Elevated Surface Soil Radiological Activity in the Non-AOC ""\.~~ ~-<" ~~ 

Pagetorz ~o~;i;~ v 

Grid Location• 

1N2 

1N3 

1N6 
,- ~ . I 

~ 1Nl4--' 

2N2 

~ 
i 2Nl8 j 

3Nl 

3N2 

3N3 

3N4 

r 3Nl~ 1 

( 3Nl6 : 

r 3Ni7 ' 

L3Nl8 I 

4N3 

C4N19 -

SN2 

SN4 

1 SN18 ) 

ER Program. Mound Plant 
Working Draft 

1------M-ound __ So_n_Scr_ee..,"r-;"_.;.g_F_adll_ty_.Da_ta __ 9,C~ 
Plutonium-238 

(pOl g) 

2S 

60 

2S 

138 
~._ __ -

-· 

J 

C)~ ' j 

2S 

[J7 _j 

\_28 
--- -

- _j 

CJi- -, 
I 

_____ ../-
I 

l _M> J . 
38 

49 

2S 

31 
r-----

'- 28 ._j 

~36 -~ 

- """\ ( 35 . 
\-~ -

( ~ ' 
\ 

_; 

2S 

C3t ~ 

r- 37 I 

\_ ·-··· 

c~s 
""\ 

J 

30 

27 

[ 25 -- ' 
-- ) 

OUS Phase 1 Non-AOC Field Repon 
December 1994 

' 

'lborinm-232 
(pOl g) 

0.9 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Field Activities and Data Summary 
Page 2-10 
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• 
ND 

Table ll.3. Summary of Elevated Surface Soil Radi_ological Activity 
Page 2 of 2 

Grid Location• Mound Soil Screening Facility Data 

Plutonium-238 Thorium-232 
(pCi/g) (pCi/g) 

6N9 33 ND 

[ §NI4 
·, 

,~~o l ND ' 

(6NI6 
( '-

I .. ~ 29 ND 

C§Ni7 ) \25 
--
J ND 

6N19 39 ND 

0N14) C7t J ND 

7N18 26 ND 

1N23 25 1 

9N10 25 NI) 

llNll 25 ND 

12N15 85 ND 

15N7 30 ND 

16N4 78 ND 

16N5 243 I .ND 

19N7 56 15.9 

19N8 25 2.4 
39 ND 

20N6 27 2.6 

20N7 37 14.7 

22N4 ND 2.0 

23N1 25 ND 

23N2 26 1 

23N5 25 ND 

B18001 (Building 24) 38 6.7 

-21.5N2.5 25 ND 

See Plate 1 for grid location 

-

Radiological contamination not detected above the Mound Plant Soil Screening Facility detection limits of 
25 pCilg for Pu-238 and 2 pCilg for Th-232 · 

ER Program, Mound Plant 
Revision 0 

OU5 Phase 1 Non-AOC Field Repon 
June 1995 

Field Activities and Data Summary 
Page 2-16 
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-> 
~H 

~ 
~ 
1 

> 
'ti'O 
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n g. 
0 ;c· 
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SMPID 

OINOI 
OIN02 
OIN03 
OIN04 
OINOS 
OIN06 
OIN07 
OIN14 
OIN15 
OIN16 
01N17 
01N18 
01N19 
01N21 
01N22 
01N23 
02N01 
02N02 
02N03 
02N04 
02N05 
02N06 
02N07 
02N08 
02N11 
02N14 
02N15 
02N16 
t02N17 

Contamination 
Criteria CHI 
Units: CPM 
RESULTS 
113 
113 
113 
113 
113 
113 
113 

. 113 
113 
210.6 
210.6 
210.6 
210.6 
170.3 
210.6 
210.6 
98.8 
98.8 
98.8 
98.8 
98.8 
98.8 
98.8 
98.8 
157.3 
98.8 
179.4 
179.4 
179.4 

FIDLER SURVEY DATA I 

FIDLER Contamination FIDLER 
Readings CH 1 Criteria CH2 Readings CH2 
Units: CPM Units: KCPM Units: KCPM 
RESULTS RESULTS RESULTS 
60 8.06 3.2 
130 8.06 8.01 
110 8.06 8.0 
75 8.06 7.0 
100 8.06 8.0 
90 8.06 7.5 
40 8.06 3.5 
120 8.06 9.0 
105 8.06 9.0 
130 12.22 9.0 
135 12.22 9.0 
120 12.22 9.0 
135 12.22 9.0 
110 9.72 . 7.5 

135 12.22 7.0 
145 12.22 7.0 
70 6.76 4.4 
90 6.76 9.0 
90 6.76 8.5 
30 6.76 . 4.5 
60 6.76 6.5 
60 6.76 6.0 
60 6.76 4.5 
100 6.76 6.5 
55 8.45 3.5 
110 6.76 8.0 
120 10.92 9.0 
140 10.92 9.5 
130 10.92 6.0 \ . ... 

MOUND SOU.. SCREENING FACILITY DATA 7 
FIDLER 
Readings Out 
Channel Plutonium - 238 Thorium - 232 
Units: KCPM Units: pCi/g Units: pCi/g 
RESULTS RESULTS Note: RESULTS Note: 

NC 3 a 1 a 
NC 25 b 0.9 a 
NC 60 b 1.1 a 
NC 6 a 0.7 a 
NC IS a 1.3 a 
NC 25 b t.l a 
NC 10 a 0.3 a 
NC 38 b t.l a 
NC 34 b I a 
NC NR NR 
NC 21 a 0.7 a 
NC 24 a 0.6 a 
NC NR NR 
NC NR NR .. 
NC 20 a 0.6 a 
NC 17 

.. 
0.9 a a 

NC 12 a 0.5 a 
NC 25 b 1 a 
NC 21 a 0.9 a 
NC NR NR 
NC. 19 a 0.8 a 
NC 17 a 0.8 a 
NC I a 0.4 a 
NC NR NR 
NC 0 a 0.5 a 
NC 6 a 0.5 a 
NC ; 37 b 1 a 
NC 28 b I a 
NC 31 b 0.9 a . . i 
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r 

~ 

f 

g 
Ul 

r 
==-~l c:r. 
-> 
~~ 

:n 
f£ 

f 
::l 

~ 

?1. 
~~ 

Contamination 
SMPID Criteria CH 1 

Units: CPM 
RESULTS 

02N18 179.4 
02NI9 179.4 
02N20 130 
02N21 130 
02N22 179.4 
02N23 179.4 
03N01 113 
03N02 152 
03N03 152 
03N04 152 
03N05 137.8 
03N06 137.8 
03N07 137.8 
03NI3 170.3 
03NI4 170.3 . 

03N15 210.6 
03Nl6 . ' 210.6 
03N17 210.6 
03N18 210.6 
03Nl9 119.4 
03N20 130 
03N21 130 
03N22 139 
03N23 139 
04N01 157.2 
04N02 98.8 
04N03 98.8 
04N04 137.8 
04N05 131~~ - - -

I. FIDLER SURVEY DATA } 

FIDLER Contamination FIDLER 
Readings CH 1 Criteria CH2 Readings CH2 
Units: CPM Units: KCPM Units: KCPM 
RESULTS RESULTS RESULTS 
170 10.92 9.5 
ISO 10.92 10.0 
85 6.5 6.5 
90 6.5 6.S 
l15 10.92 7.0 
80 10.92 6.5 
lOS 8.06 6.5 
145 8.45 8.5 
150 8.45 8.5 
150 8.45 9.0 
100 6.5 7.0 
100 6.5 6.0 
100 6.5 5.0 
90 9.12 6.0 
75 9.72 5.5 
150 12.22 9.5 
155 12.22 10.0 
150 12.22 10.5 
150 12.22 10.0 
160 10.92 9.0 
80 6.5 9.0 
100 6.5 8.0 
150 9.23 8.5 
100 9.23 6.5 
65 8.45 6.1 
70 6.72 4.5 
90 6.72 5.0 
120 6.5 7.0 
110 6.5 5.5 

: MOUND SOIL SCREENING FACILITY DATA'> 
" . FIDLER 

Readings Out 
Channel Plutonium - 238 Thorium - 232 
Units: KCPM Units: pCi/g Units: pCi/g 
RESULTS RESULTS Note: RESULTS Note: 
NC 40 b 1 a 
NC 20 a 1 a 
NC 18 a 1.3 a 
NC NR NR 
NC 21 a 0.8 a 
NC IS a I a 
NC 38 b 0.7 a 
NC 49 b 0.9 a 
NC 25 b 1 a i 

NC 31 b 0.8 a 
NC 9 a 0.9 a 
NC 21 a 0.7 a 
NC 13 a 0.8 a 
NC 6 a 0.6 a 
NC 9 a 0.5 a i 

NC 28 b 1.4 a I 

NC 36 b 0.8 a I 

NC 35 .b 0.8 a i 

NC 46 b 0.7 a i 

NC 19 --a 1.1 a 
NC 24 a 1.6 a 

NC 22 a 0.9 a I 

NC I a 1.1 a I 

NC 17 a 0.6 a ' 

NC 0 a 0.8 a I 

NC 7 a 0.4 a I 

NC 25 b 0.8 a 
NC 10 a 1.1 a 
NC 20 a J a 
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APPENDIXD 

RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) FOR NON-AOC POINTS 

( FIDLERSURVEY DATA ~: iMOOND SOU.. SCREENING FACILITY DATA 
FIDLER 

Contamination FIDLER Contamination FIDLER Readings Out 
SMPID Criteria CH 1 Readings CH 1 Criteria CH2 Readings CH2 Channel Plutonium - 238 Thorium - 232 

Units: CPM Units: CPM Units: KCPM Units: KCPM Units: KCPM Units: pCi/g Units: pCilg 
RESULTS. RESULTS RESULTS RESULTS RESULTS RESULTS Note: RESULTS Note: 

04N06 137.8 100 6.5 . 5.0 NC 0 a 0.3 a 
04N6.5 137.8 1000 6.5 80 45 - NC NC 
04N07 137.8 100 6.5 6.0 NC 19 a 0.8 a 
04N08 179.4 100 10.92 8.5 NC 0 a 1.1 a 
04N13 170.3 130 9.72 8.5 NC 13 a 0.7 a 
04N14 170.3 110 9.72 6.0 NC 16 a 1.4 a 
04N15 179.4 170 10.92 8.5 NC 19 a 1.2 a 
04N16 179.4 140 10.92 8.0 NC 31 !b 0.8 a 
04N17 179.4 170 10.92 8.0 NC is 'a 1 a 
04N18 179.4 160 10.92 8.5 NC 37 ,b 1 a 
04N19 179.4 150 10.92 9.5 NC 35 .b 1.5 a 
04N20 130 75 6.5 5.5 NC 21 a 1.1 a 
04N21 130 50 6.5 . 4.5 NC 11 a 0.1 a 
04N22 157.3 120 8.45 8.0 NC 0 a 0.9 a 
04N23 139 100 9.23 6.5 NC 16 a .. 0.6 a. 
05N02 253.5 115 12.48 9.0 NC 30 b 1.2 a 
05N03 253.5 95 12.48 5.5 NC 16 a 1.3 a 
05N04 253.5 115 12.48 7.5 NC 27 b 1.1 a 
05N05 253.5 105 12.48 7.0 NC 1 a 0.8 a 
05N06 184.6 70 11.7 4.0 NC 0 a 0.3 a 
05N07 184.6 160 11.7 6.5 NC 0 a 0.8 a 
05N08 184.6 125 11.7 8.5 NC 18 a 1.2 a 
05N13 179.4 145 10.92 9.5 NC 16 a 1.2 a 
05N14 179.4 120 10.92 7.0 NC 25 .b 0.2 a 
05N15 179.4 140 10.92 9.5 NC 4.1 b 0.5 a 
05N16 \ 210.6 140 12.22 11.0 NC 16 ' 1.1 a a 
05N17 210.6 145 12.22 9.0 NC 18 _, a 1 a 
05NI8 210.6 165 12.22 10.5 NC 39 ,b 0.8 a 

.. - .,.._,_ 
tt\C' r..c; 9.5 NC 7 0.9 a a 
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Contamination 
SMPID Criteria CHI 

Units: CPM 
RESID..TS 

05N20 130 
05N21 130 
05N22 157.3 
05N23 139 
06N02 157.3 
06N03 157.3 
06N05 253.5 
06N06 122.2 
06N07 122.2 
06N08 184.6 
06N09 184.6 
06NI t 179.4 
06N12 179.4 

06NI3 179.4 
06N14 .179.4 
o6NJS 179.4 
06NI6 :179.4 
06NI7 179.4 
06N18 130 
06NI9 130 
06N20 130 
06N21 130 
06N22 139 
06N23 139 
07N01 253.5 
07N02 115.7 
07N03 253.5 
07N04 253.5 

:FIDLER SURVEY DATAl 

FIDLER Contamination FIDLER 
Readings CHI Criteria CH2 Readings CH2 
Units:CPM Units: KCPM Units: KCPM 
RESID..TS RESID..TS RESID..TS 
105 6.5 6.5 
95 6.5 6.0 
65 8.45 4.0 
105 9.23 ' 6.5 
75 8.45 6.5 
120 8.45 9.0 
90 12.48 5.0 
90 5.59 4.5 
140 5.59 9.0 
115 11.7 9.5 
150 11.7 9.S 
1SO 10.92 9.S 
17S 10.92 10.0 

190 10.92 9.S 
160 10.92 11.0 
165 10.92 10.0 
140 10.92 10.0 
ISO 10.92 10.0 
12S 6.S 9.0 
ISS 6.S 1.S 
130 6.5 6.S 
80 6.5 6.S 
125 9.23 S.5 
8S 9.23 4.0 
140 12.48 8.5 
65 6.11 4.S 
140 12.48 9.5 
135 12.48 8.5 

; MOUND SOIL SCREENING FACILITY DATA , 
v -

FIDLER 
Readings Out 
Channel Plutonium - 238 Thorium - 232 
Units: KCPM Units: oCihz Units: oCi/g 
RESID..TS RESID..TS Note: RESID..TS Note: 
NC 18 a 0.9 a 
NC 3 a 0.6 a 
NC 20 a 0.9 a 
NC 23 a 0.8 a 
NC 19 a 1.3 a 
NC 1 a 1.1 a 
NC 14 a I a 
NC 11 a 0.8 a 
NC 0 a 1.7 a 
NC 24 a 1.4 a 
NC 33 b I a 
NC 20 a 0.8 a 
NC 10 a 0.8 a 

13 a 0.8 a 
NC 13 a 0.8 a 
NC 30 b 

.. 
1.3 a . ~ 

NC 6 a I a 
NC 29 b 0.8 a 
NC 2S .b 1.3 a 

-·--
NC 7 a 0.9 a 
NC 39 b 1.2 a 
NC 18 a 1.1 a 
NC I a 0.7 a 
NC NR NR 
NC 18 a 0.5 a 
NC 22 a 1.3 a 
NC 24 a 0.7 a 
NC 21 a 1.5 a 
NC 0 a 1.2 a 

I 

I 

I 

I 

I 

I 

I 

I 
I 
I 

I 
I 

I 

I 
I 

I 
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SMPID 

07N05 
01N06 
07N07 

07NJI 
07NI2 
07NI3 
07NI4 
07NI5 

07NJ6 

07NI7 
01NI8 

07NI9 
07N20 

07N21 
07N22 

07N23 

07N24 

07N25 
07N26 

07N27 

08NOI 
08N02 
08N03 
08N04 

Contamination 
Criteria CHI 

Units:CPM 
RESULTS 

253.5 
122.2 
122.2 
179.4 
179.4 
179.4 

' 179.4 
179.4 
179.4 

179.4 

130 
130 

157.3 

157.3 
143 

143 

143 

143 
143 

143 

253.5 
122.2 
122.2 
130 

'. FIDLER SURVEY DATA \ 

FIDLER Contamination FIDLER 
ReadiJ!g_s CHI Criteria CH2 Readings CHl 
Units:CPM. Units: KCPM Units: KCPM 
RESULTS RESULTS RESULTS 

125 12.48 8.5 
85 5.59 4.5 
120 5.59 5.5 
170 10.92 9.5 
175 10.92 10.5 
120 10.92 6.5 
100 10.92 8.5 
140 10.92 9.5 

170 10.92 10.0 

ISO 10.92 8.5 

150 6.5 10.0 
85 6.5 5.5 

120 8.45 6.0 

90 8.45 7.5 

95 6.63 5.0 

llS 6.63 8.0 

100 6.63 s 

70 6.63 s 
90 6.63 4.5 

110 6.63 8.5 

175 12.48 9.5 
75 5.59 4.5 
85 5.59 4.0 
80 6.5 3.5 

.. 
\ ' . 

. MOUND SOIL SCREENING FACILITY DATA 1 

FIDLER 
Readings Out 
Channel 

' 
Plutonium - 238 Thorium - 232 

Units: KCPM Units: pCi/g Units: pCi/g 

RESULTS RESULTS Note: RESULTS Note: 

NC 11 a 0.8 a 

NC 3 a 0.3 a 

NC 12 a 0.9 a 

NC 0 a 0.7 a 

NC 24 a 0.9 a 
NC 7 a 0.6 a 

NC I 27 b 0.8 a 
NC 6 a 1.2 a 
NC 13 a 0.9 a 

NC 0 a 0.8 a 
NC 26 b 1.3 a 

NC 20 a 1.1 a 

NC 12 a 0.6 a 
NC 7 a 0.7 a 
NC 5 a 0.4 a 

12 a 0.8 a 

NC 11 a 0.8 a 

25 b 1.0 a 
NC 12 a o.s a 

19 a 0.6 a 
NC 10 a 0.5 a 
NC 4 a 0.3 a 

0 a 0.5 a 

NC 10 a 0.9 a 
3 a 0.7 a 

NC 4 a 0.9 a 
NC WIPE c WIPE c 
NC WIPE c WIPE c 
NC WIPE c WIPE c 

I 

I 

I 

I 
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2.1.10 [Hot SpotS0006 '. 

Hot Spot S0706 is located in the soutl.west comer of the MoWld Plant Site. This hot spot is in an area 

approximately 150 feet north of the "east-west" roadway and 500 feet west of the Building 21. lbis hot 

spot is close to the intersection of a grassy opening and the existing tree line. (See Figure 2.7) 

2.1.11 Hot Soot S0971 

Hot Spot 50971 is located in the southeast comer of the Mound Plant Site. This hot spot is in a grassy 

area near a run-off ditch. approximate!: r 300 feet west of Contractor Gate #2, on the northern side of the 

"east-west" access road. (See Figure ·z.S) 

2.1.12 Hot Spot S0?82 

Hot Spot S0982 is located on the south :m end of the top of the SMIPP Hill. 1bis hot spot is in a grassy 

area west of the access road running pm the water tower and approximately 250 feet west of Building · 

,....... 105. There is a drop off of about 10 f:et in the vicinity of this hot spot. (See Figure 2.8) 

• 

• 

2.1.13 Hot Soot Sl092 

Hot Spot S1092 is located on the snuthem slope of the Main Hill. This hot spot is in an area 

approximately midway between the WD and HH Buildings; near or on the northeast side of the access 

road. Part of the area is covered witl1 concrete and asphalt and part could be located in the surface 

drainage ditch. (See Figure· 2.3) 

2.2 DATA FROM PREVIOUS INVESTIGATIONS 

The 13 Hot Spots were specifically identified in the OU9, Site Scoping Report, Volume ill- Radiation 

Site Survey (DOE 1992b). In this report, the sampling data collected during the Mound Site Survey 

Project (Stought et al., 1988) was revi~wed. Isolated locations of radioactive contamination, known as 

hot spots, were identified that contained concentrations of one or more radionuclldes that exceeded 

baseline levels at Mound Plant. The cii:eria used for identifying the'se potential hot spots were as follows: 

D&D Program, Mound Plant 
Final 

Addendum 1: Hot Spots 
June 1994 

Site Background Information 
Page 2-9 
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Preliminary Area Boundary Structures 

Topographic lnt .. rval @Hot Spot 
_ .. _ .. _ Water 

- - ·- - Mound Plant 
Paved Un aved Roodwo 

Figure 2.7. Location of Hot Spot S0706 

D&D Program, Mound Plant 
Draft 

Addendum 1: Hot Spots 
Apri11994 

Site Background Infonnation 
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Hot Spot 
IDI#" (Mo-Yr) 

•. ) 
Table ll.l Historical Data from the Mound Site Survey Project· Hot Spots 

Page 2 of2 

Plutonium-238 TilOrium• Tritium Cobalt60 Cesiwn-137 Radium-226 
Depth (pCi/g) (pCilg) (pCilmL) (pCilg) (pCilg) (pCi/g) 

.) 

Americium-241 
(pCi/g) 

llilfll S064~ 10-83 0 NR NR LDL 270 LDL LDL 

~ svv,c'l'Roscov~ 

~~ =a -
i~ 
1 

en 
if 
11:1 

t 
"G§ g.

&: ca 
~~ -o 
.P..l:l 

·- --- -~- -.:: 

S0706 07-84 0 28.90 b -, 
_) 

S0971 07-84 0 0.1S 5.02 

G~1"l 
50982 07-84 0 0.43 14.94 

51092 12-84 e 0.31 323.sr 

•Map locations are given using a "C" to designate core locations ond an "S" to designate surface locations. 
bA "b" indicates lhat lhe total thorium concentntion was less !han the background level of 2 pCi/g, using FIDLER screening. Therefore, 

radiochemical analysis was not performed. 
"The boring log for this location indicates that sampling was not performed to bedrock (Appendix B). 
llc:ontnmioated soil was excavated from this location in 1984. Post-cleanup soil concentmtions of c:esium-137 were less than 2 pCi/g (Draper 1984). 
"The depcb given for this sample was •ss." For mapping purposes (Plate 1 ), this is assumed to be a surface sample. 
'Isotopic results are available for this sample ami include 0.99 pCilg of thorium-228; 321 pCi/g of thorium-230, and 1.5 pCi/g of thorium-232, 

for a total of 323.5 pCilg of thorium. FIDLER - freld instrument for the detection of low-energy radiation 
LDL. The measured CCDcentration was below the lower detection limit, estimated to be O.S pCilg for cobalt-60, cesium-137, and americium-241; 

and 1 pCi/g for radium-226. 
NR - No result given 
pCi/g - picocuries per gnun 
pCihnL - picocuries per milliliter 

~utoCl\v,~\c~\J ~~~\J ~sts 

-_, 
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. Table m.l. A Listing (If Suspected Gontaminants of Concern Based on 
Historical Data SoUI"ces 

Hot Spot Depth1 ol' Suspected Contaminants 
Contaminant 

(feet) 

C0007 ~ Thorium, Plutonium 

C0028 21" Thorium, Plutonium 

S0166 surface Plutoniwn 

50175 surface Cobalt. Cesium, Radium, 
Americium 

S0208 surface Plutoniwn, Tritium 

50307 surface Thorium, Plutonium 

S042S surface Thorium, Plutonium 

50472 surface Thorium. Plutonium 

50647 surface Cobalt. Cesium, Radiwn, 
Americium 

~' S0706 surface Plutonium 

S0971 surface Thorium, Plutonium 

S0982 surface Thorium, Plutonium 

51092 surface Thorium, Plutonium 

1Verticallocation at hot spot where contamination was detected. 
"Core sample. Deptli is estimate based on previous results • 

D&D Program. Mound Plant 
Pinal 

Addendwn 1: Hot Spots 
June 1994 

Sampling Deptb 
(feet) 

9 

21 

13 

7 

1.5 

lS 

16 

28 

2.5 

5 

3 

3 

28 

Sampling Program Design and Methods 
Page 3-2 




