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PRS 372/374 

PRSWSTORY: 

Areas of elevated soil gas readings identified during OU-5 Non-AOC Phase 1 1 activities. 

PRQCESS DESCRIPTION: 

_No radi~active or ha.zard9us wa.s1~ generatin,g _R_roces_ses_ar__eJ~nown to~h_ave occurr~4 at_these_ 
locations. Based on historical activities in nearby buildings, only isolated activity from 
plutonium and/or thorium may be expected. 

CONTAMINATION: 

No elevated soil screening or fidler results were noted at these locations. 1 The OU-5 Non-AOC 
Phase 1 soil gas results 1 indicate elevated readings (ION counts) at location 03N06 for total C5-
C11 petroleum hydrocarbons (2476454) and total aromatic hydrocarbons (1135220). Location 
03N07 had a total C5-C11 petroleum hydrocarbon reading of 1822856 and total semivolatile 
hydrocarbon of 8507. Location 2N 7W had a total semi volatile hydrocarbon reading of 71014. 
Samples were taken in 1994. (See attached map). 

READING ROOM REFERENCES: 

1) OU5 Operational Area Phase I Investigation, Non-AOC Field Report (Draft), March 1995. 
(pages 5-11) 

PREPARED BY: 

Richard Neff, DOE Teclwical Support Staff 
Joseph C. Geneczko, Member ofEG&G Technical Staff 
George Liebson, Member ofEG&G Technical Staff 

-- ---- ---- ---------------------------------------
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IDSTORY: 

SUPPLEMENTAL DATA 
PRS 372/374 

THE PHASE I INVESTIGATION 

As a result of the OU5, Operational Area Phase I Investigation 1 (also known as the 1994 
PETREX Soil Gas Investigation). PRSs 372 and 374 were created based solely on moderate to 

___ high relative PETREX readings._ The PETREX SoiL Gas Investigation analyzed .for aromatic, 
semi volatile, hydrocarbon and halogenated hydrocarbon compounds. Further assessment of the 
PETREX PRSs were deemed necessary to evaluate the potential for real contamination harmful 
to human health and the environment. 

CONTAMINATION: 
THE PHASE II INVESTIGATION 

In February 1996, The Soil Gas Confirmation Investigation, 2' 
4 sampled the 3 PETRE X soil gas 

locations with the highest relative PETREX soil gas measurements in and around Release Block 
D. Four additional Release Block D PRSs with relatively non-elevated PETREX soil gas 
measurements were sampled at the request of Ohio EPA. All laboratory samples were collected 
over a depth of 1 to 3 feet and analyzed for volatiles, semivolatiles, PCBs, pesticides, metals, 
radionuclides, and explosives . 

THE RESULTS 

All seven of the Release Block D sample locations: 
• Show concentrations of volatile and semi volatile compounds are at or below the 10-6 Risk 

Based Soil Guideline Values (one samp.le ofbenzo(a)pyrene was detected at 450 ug/kg 
compared to the 1 o-6 Risk Based Soil Guideline of 41 0 ug/kg. 2' 

3 

• Show the level of contamination in the soil does not adversely affect the quality of 
groundwater at potential drinking water sources?· 5 

SUPPLEMENTAL REFERENCES: 

· 2) Soil Gas Confirmation Sampling Results 3/6/96. (pages 13-25) 
3) Risk-Based Soil Guidelines, Final, Revision 0, December 1995. (pages 26-30) 
4) Soil Gas Confirmation Sampling Plan. (pages 31-34). 
5) Soil Screening Level Calculations. (pages 35-42) 

Page 3.1 
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MOUND PLANT 
PRS 372/374 

SOIL C·ONTAMINATION 

RECOMMENDATION: 
Potential Release Sites (PRSs) 372/374 were created due to elevated soil gas 
measurements relative to surrounding soil areas. . Subsequent quantitative sampling 
showed that all soil samples taken in Release Block D were at or below their respective 
10-' Risk Based Guideline Value. Hence: 

1Y -The PETREX measurements, from which these PRSswere created; do-not 

2) 

provide any evidence of soil contamination above the 10-' Risk Based 
GuideJine Values. 
The Quantitative Soil Confirmation Sampling found no evidence of soil 
contamination above the IO-' Guideline Values. 

3) All Plutonium levels were at or below the 10"5 Risk Based Guideline Values. 
All Thorium levels were at or below the 1 o-s Risk Based Guideline Values and 
below the regulatory standard of SpCi/g. 

4) There is no history of hazardous material activities or processes in the area. 

Additionally, calculations show that all organic compounds detected in soil in Release 
Block D do not adversely affect the quality of groundwater at potential drinking water 
sources. Therefore, NO FURTHER ASSESSMENT is recoiJllllended . 

CONCURRENCE: 

DOEIMB: ~~~~ 
· Arthur W. Kleinrath, Remedial Project Manager 

USEPA: 
Timothy J. Fis er emedial Project Manager 

OHIOEPA: ~· ~<twff 
Brian K. Nickel, ProJect Manager 

~4,1~, 
" ( ate) 

. 6 [(71'1 G 
Comment period from __ _.5.::,/~IL..o5"Jjt-?.u.t,.rL--_ to _ __,f;t;~/ff!Z..-..,;;;...~_,'~--

SUMMARY OF COMMENTS AND RESPONSES: 

"J& No comments were received during the comment period. 

0 Comment responses can be found on page ___ of this package . 
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Environmental Restoration Program 

OPERABLE UNIT 5 
OPERATIONAL AREA PHASE I INVESTIGATION 
NON-AOC FIELD REPORT 

- ---------------------------- -------------- ------ ---- -- ------------ --

MOUND .PLANT 
MIAMIS~URG, OHIO 

VOLUME ·n -APPENDICES A-G 

· .. · March ·1995 

Draft 

U.S. Department of Energy 
Ohio Field Office 

EG&G Mound Applied Technologies 
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• APPENDIX D • 
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) FOR NON-AOC POiNTS 

Contamination 
SMPID Criteria CHI 

Units: CPM 
RESULTS· 

OINOI 113 
OIN02 113 
OIN03 113 
OIN04 113 
OJ NOS 113 
OIN06 113 
OIN07 113 
OINI4 113 
OINIS 113 
OINI6 210.6 
OINI7 210.6 
OINI8 210.6 
OINI9 210.6 
OIN21 170.3 
OIN22 210.6 
OIN23 210.6 
02NOI 98.8 
02N02 98.8 
02N03 98.8 
02N04 98.8 
02NOS 98.8 
02N06 98.8 
02N07 98.8 
02N08 98.8 
02NII 157.3 
02NI4 98.8 . 

02NIS 179.4 
02NI6 179.4 
02N17 179.4 

FIDLER SURVEY DATA 

FIDLER Contamination FIDLER 
Readings CHI 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 
1S 8.06 7.0 
100 8.06 8.0 
90 8.06 1.S 
40 8.06 3.S 
120 8.06 9.0 
lOS 8.06 9.0 
130 12.22 9.0 
13S 12.22 9.0 
120 12.22 9.0 
135 12.22 9.0 
110 9.72 1.5 
13S 12.22 7.0 
14S 12.22 7.0 
70 6.76 4.4 
90 6.76 9.0 
90 6.76 8.S 
30 6.76 4.S 
60 6.76 6.S 
60 6.76 6.0 
60 6.76 4.5 
100 6.76 6.S 
55 8.45 3.5 
110 6.76 8.0 
120 10.92 9.0 
140 10.92 9.S 
130 10.92 6.0 

MOUND SOIL 
SCREEN DATA 

MOUND SOIC SCREENING FACILITY DATA 

FIDLER I 

Readings Out 
Channel Plutonium - :238 TI1orium - 232 

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

NC 3 a I a 
NC 2S b I 0.9 a 
NC 60 b 1.1 a 
NC 6 

; 
0.7 a a 

NC IS a 1.3 a 
NC 2S b 1.1 a 
NC 10 a 0.3 a 
NC 38 b I 1.1 a 
NC 34 b ' I a 
NC NR I NR 
NC· 21 a : 0.7 a 
NC 24 a ' 0.6 a 
NC NR ' NR 
NC . NR NR 
NC 20 a I 0.6 a 
NC 17 a I 0.9 a 
NC 12 a I o.s a 

NC 2S 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 I 0.4 a 
NC NR ' NR 
NC 0 a ' 0.5 a 
NC 6 a o.s a 
NC 37 b I . a 
NC 28 b ' I a 
NC. 31 b I 0.9 a 
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• IENDIXD • 

~ 

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

I 
I 

Contamination 
SMPID Criteria CHI 

Units:CPM 
RESULTS 

02NI8 179.4 
02NI9 179.4 
02N20 130 
02N21 130 
02N22 179.4 
02N23 179.4 
03NOI 113 
03N02 152 
03N03 152 
03N04 152 
03N05 137.8 
03N06 137.8 
Cl3N07 137.8 
03NI3 170.3 
il3NI4 170.3 
03NI5 210.6 
03NI6 210.6 
03NI7 210.6 
03NI8 210.6 
03NI9 179.4 
03N20 130 
03N21 130 
03N22 139 
03N23 139 
04NOI 157.2 
04N02 98.8 
04N03 98.8 
04N04 137.8 
04N05 137.8 

FIDLER SURVEY DATA 

FIDLER Contaminatio.n FIDLER 
Readings CHI 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 6.5 
liS 10.92 7.0 
80 10.92 6.5 
105 8.06 6.5 
145 8.45 8.5 

· ISO 8.45 8.5 
ISO 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.S 
ISS 12.22 10.0 
150 12.22 10.5 
ISO 12.22 10.0 
160 10.92 9.0 
80 6.S 9.0 
100 6.5 8.0 
ISO 9.23 8.S 
100 9.23 6.5 
65 8.4S 6.1 
70 6.72 4.5' 
90 6.72 5.0 
120 6.5 7.0 
110 6.S 5.5 

MOUND SOIL 
SCREEN DATA 

MOUND SOIL SCREENING FACILITY DATA 
FIDLER 
Readings Out 

I 

Channel Plutonium - 238 Thorium - 232 
Units: KCPM Units: pCi/g Units: pCi/g 
RESULTS RESULTS Note: RESULTS Note: 

NC 40 b I a 
NC 20 a ! I a 
NC 18 a ! 1.3 a 
NC NR NR 

· NC 21 a 0.8 a 
NC 15 a 1 a 
NC 38 b 

I 

0.7 a 
NC 49 b 

I 

0.9 a 

NC 25 b 
I 

1 a 
NC 31 b I 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 II 

NC 9 II 0.5 II 

NC 28 b 1.4 II 

NC 36 b 0.8 II 

NC 35 b 0.8 a 
NC 46 b 0.7 a 
NC 19 a 1.1 a 
NC 24 a ' 1.6 a 

NC 22 a 0.9 a 
NC I a I 1.1 a 
NC 17 a 0.6 a 
NC 0 a 0.8 a 
NC 1 a ! 0.4 a 
NC 25 b I 0.8 I a 
NC 10 a ' 1.1 a 
NC 20 a I I a 
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SUPPLEMENTAL REFERENCES 
PRS 372/374 
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SOIL·GAS CONFIRMATION 
~ -· · · ~ - INVESTIGATION -

SAMPLING RESULTS 
3/96 

--··· ---------
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Mauna cnv1ronmema1 Hestoratlon t"'rogram 
Sdil Gas Confirmation Sampling Results - Block D 

I 
! 
I 

Chemical Detections 

! ANALYTE 

,3ENERAL ANAL YTES 
%Solids 
Nit~.ate-Nitrite (mg-N/kg) 

! VOLA TILES (JlQ/kg) 
1 ,2!0ichloroethene (total) 
2-B:utanone 
Benzene 
Carbon Disulfide 
Ethylbenzene 
Toluene 
Trichloroethane 
Xyl~ne (total) 
J - t:Jumencal value IS an estimated 

i 

I 

SGC - Block D Results 
i 

I 
I 

- SGC 
NAC 

b00012 

84.7 
1.8 

8J 

uant1ty 

SGC 
NAC 

000013 

81.7 
2.1 

10 J 

4J 

: 

SGC SGC \ SGC. 
NAC NAC NAC 

000014 000015 000016 
; 

80.9 74.0 85.3 
4.9 3.0 2.4 

96 

2J 

1 J 
28 
3J 

1 J 4J 

·\. 

NOTE: No entry equates 
to a non-detect. 

Page 1 of 14 

• 
I 

1!!!11 
' 

SGC 1 o·v Construction 
· NAC Backgr9und Worker 

000017 i Guidelines 

72.8 --- ---
6.4 261 NA 

NA, NA 
NA' 46,500,000 
N~. 32,000 
NA 1,400,000 
NA1 2,400 
NA: 1,250,000 
NA 125,000 
---

I 

3/8/96 



l 
CD 
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• 
Mound Environmental Restoration Program 
S~il Gas Confirmation Sampling f!esults - Block D 

: ~:.:·!·;; :', "/-'<f"J;,;. ':.... • "' \ 

i:. 

77.51 . 89.5 
•••-·--·un '"' '" 11.6 2.2 I 89.3 185,7 I 85.31 

2 3.4 2.6 
' '•-• .a ..... tl r-"" I _ J1. ( 

1,2iDichloroethene (total) 
2-B'utanone 

I 
Beryzene 
Ca~bon Disulfide 
Ethylbenzene 
Toluene 
Tridhloroethene 

an 
NA - Background value not available 

I 

SGC - Block 0 Results 

4J 2J 1• • 

NOTE: No entry equates 
to a non-detect. 

Page 2 of 14 

•• 

• 
.,. 

Worker 
Guidelines 

82.01 --- I ---
3.6 261 NA 

NA NA 
NA 46,500,000 
NA 32,000 
NA: 1,400;000 
NA 2,400 • NA 1,250,000 
NA 125,000 
---1 2,100,000,000 

3/8/96 
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(Q 
CD 
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I 
I 

Mound Environmental Restoration Program 
so;il Gas Confirmation Sampling R~sults -

I -Chemical Detections 

I 
1.2~Dichloroethene (total) 

I 

2-Butanone 
Ber:tzene 
Calbon Disulfide 
Ethylbenzene 
Toluene 
Tridhloroethene 

an 
NA ~- Background value not available 

I 

SGC - Block b Results 
I 

I 
I 

84.8 
3.5 

84.4 
1.1 

88.1 
3.7 

2J 

84.6. 
3.5 

NOTE: No entry equates 
to a non-detect. 

Page 3 of 14 

83.2 
1.9 

~·~~ 

SGCI 
round 

I 

' 

---
26 

I 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

• 

Worker 
Guidelines 

---
NA 

NA 
46,500,000 

32,000 
1,400,000 

2,400 
1,250,000 
125,000 

2,100,000,000 
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• • 
Mound Environmental Restoration Program 

I 

Soil Gas Confirmation Sampling Results·- Block D 

I 
Ch~mlcal Detections 

ANALYTE SGC 
NAC 

000012 
S

1

EMI-VOLATILI::S (JlQ/kg) 
Acernap.hthene 
Anthracene 
Be~zo(a)anthracene 18 J 

I 
21 J Bel')zo(a)pyrene 

Benzo(b)fluoranthene 22 J 
Berho(g,h,i)perylene 

I 
Be':lzo(k)fluoranthene 17 J 
Bis(2-ethylhexyl)phthalate 35 J 
Ca~bazole 
ChljYsene 22 J 
Di-n-butyl phthalate 
Di-Q-octyl phthalate 
Dibenz(a,h}anthracene 
Dib~nzofuran 

I 

Diethyl phthalate 
Flubranthene 38 J 
Fluorene 
lnd~no(1,2,3-cd)pyrene 

I 
Naphthalene 
Ph~nanthrene 
Pyr~ne 37 J 
J - Numerical value is an estimate quantity 
NA l Background value not available -

SGC - Block Results 

I 

SGC SGC SGC 
NAC NAC NAC 

000013 000014 000015 

~ 

61 J 

• 

NOTE: No entry equates 
to a non-detect. 

Page 5 of 14 

• 
.. 

I "t 
I 

I 
I 

SGC SGC 1 o·" Construction 
NAC NAC ackground Worker 

000016 000017 I Guidelines I 

I 

I 
NA NA 
NA 320,000,000 

47 J N~ 4,100 
42 J NA1 410 
39 J NA 4,100 
33 J NA NA 
46 J NA! 41,000 

100 J NAI 215,000 
NA; NA 

51 J NA1 410,000 
NA 105,000,000 

I 

NA 21,500,000 
NA~ 410 
NA! NA 
NA NA 

100 J 28 J NA 42,500,000 
NA: NA 

I 

27 J NA 4,100 
NA! NA 

63 J N~ NA 
87 J 26 J NA 32,000,000 

I 

I 
I 

-- I 
I 

.... I 

3/8/96 
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• , • 
Meund Environmental Restoration Program 
Soil Gas Confirmation Sampling Results - Block D 

I 
' I -I 

Chemical Detections 
I ANALYTE SGC SGC SGC SGC SGC 
i NAC NAC NAC NAC NAC 
I 
I 000023 000024 000025 000026 000027 

S,EMI-VOLATILES (J.lg/kg) 
Acemaphthene 
Anthracene 
Be~zo(a)anthracene 

I 
Benzo(a)pyrene 
Be'ilzo(b)fluoranthene 
BeljlZO(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 26 J 24 J 
Ca~bazole 
Chrysene 
Di-r;~-butyl phthalate 
Di-~-octyl phthalate 89 J 
Dib¢nz(a,h)anthracene 
Dib1enzofuran .. 

• I 
D1ethyl phthalate 
Fluoranthene 
Flu9rene 
lnd~no(1,2,3·cd)pyrene 
Naphthalene 
Phenanthrene 
Pyr~ne 
J - Numerical value is an estimated quantit 
NA t Background value not available 

i t 
I 

I 
I 
I 
I 

SGC - Block D Results 
I 

I 
' 

I 

NOTE: No entry equates 
to a non-detect. 
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' 

I 

I -· ...... 
&r· 

SGC 1 o·u Construction 
NAC ackground Worker 

000028 Guidelines 

NA NA 
NA 320,000,000 
NA 

.. 
4,100 

NA 410 
NA 4,100 
NA NA 
NA 41,000 

26 J NA 215,000 
NA NA 
NA 410,000 
NA 105,000,000 
NA 21,500,000 
NA 410 
NA NA 
NA NA 
NA 42,500,000 
NA NA 
NA 4,100 
NA NA 
NA NA 
NA 32,000,000 

' 
I 

• 
:\ 
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Mdund Environmental Restoration Program 
Soil Gas Confirmation Sampling Results - Block D 

I • 
I 

Chemical Detections 

~--· .. 

25 J 

an 
NA -!Background value not available .~ 

I 

SGC - Block D \Result~ 

I 

27 J 

130 J 
360 J 

210 J 
28 J 
1200 
1000 

NOTE: No entry equates 
to a non-detect. 
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__ , 

NA 
NA' 
NA 
NA 

NA' 
NA 
NA: 

Worker 
Guidelines 

• 

NA 
320,000,000 

4,100 
410 

NA 
41,000 

21 

NA, 410,000 
NA, 105,000,000 
NA: 21 

NA· 
NA: 
NA 
NA 

NA 
NA 

4,100 
NA 
NA 

32,000,000 
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M6und Environmental Restoration Program 

• 
Sqil Gas Confirmation Sampling Results - Block D 

I 
Ch~mlcal Detections 

ANALYTE SGC SGC 
NAC NAC 

000012 000013 

Alu
1

minum 13100 8460 
Antimony 
Ars.enic 1.9 BJ 1.2 BJ 
Barium 78.4 53.4 
Be'iY lium 
Bismuth 

0.44 0.20 B 

Cadmium 6.0 4.6 
Cal'cium 127000 J 222000 J 
Chromium 17.3 10.8 
Cobalt 12.7 J 7.5 BJ 
Copper 21.3 J 13.5 J 
Cy~nide 
Iron 27900 21100 
Le~d 9.3J 29.4J 
Lithium 25.3 17.8 B 
Magnesium 19900 J 7250J 

apganese 658 543 
Mercury 
Molybdenum 1.3 B 0.81 B 
Nickel 26.4 17.6 

otassium 1630 1100 B 
Sodium 2490J 328 BJ 
Tin: 1.6 B 1.1 B 
Vanadium 22.4 12.9 
Zin¢ 68.5 44.9 

J • ~umerical value is an estim~ted quantity .. ~~;,;,;! ~··' '\.'':<:·. . 
NA ~ Background value not avaclable · 

SGC- Bloc 

I 

I 
I 

I 

I 

I 
I . 

i 
I 

... _ - .. 

to a non-detect. 

SGC SGC 
NAC NAC 

000014 000015 

17700 7370 

2.7 3.6 J 
110 51.3 B 

0.68 0.24 

7.7 3.7 
94200 342000 

22.3 9.1 
13.9 5.8 B 
22.4 12.2 

1.8 
36300 16600 

12.9 14.3 
30.7 15.0 B 
8190 4760 

939 689 

1.3 B 0.51 B 
31.4 13.8 

2250 B 1010 B 
142 B 248 B 

0.98 B 
29.4 10.7 
92.5 67.7 

raye 9 of 14 

• 
I 
I 
I 

~. SGC SGC~ 1 0 Construction 
:.·. NAC NAC' ackground Worker 
Q00016 000017-· Guidelines 

•\ 

1~100 20000; 19000 NA 
N.A: 425 . 

. 3.4 2.4 B 8.6 320 
68.7 119 180 75,000 
0.46 0.96 1.3, 1 

0.82 B 1.2 B NA NA 
5.7 8.6' 2.1 1 1,050 

133690 23800; 310000 NA 
17.7 2 .5· 201 1,050,000 

11.6 B 18.5, 19 NA 
19.3 26.9 26, NA 
1.0 NO 21,500 

26600 40000 35000 
14.1' 27.5 I 48: NA 
25.1 34.1 261 NA 

14600 6250 40000 NA 
641 1360. 1400 135,000 

o.o1 a·· NC 
I 

320 
1.3 B 0.76 B 27: NA 
23.9 34.4. 32: 21,500 

2090 B 3680 ' 1900 A 
398 B 2098 240 NA 
1.7 B 3.3 B 20: NA 
23.8 30.2 25: 7,500 
70.5 103 140 320,000 

3/8/96 
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Mound Environmental Restoration Program 
sdil Gas Confirmation Sampling Results - Block D 

.. 

SGC-1 

I 
Chemical Detections r.. 

'· 

Bismuth 
Cadmium 

I"'OtaSSIUffi 
Sodium 
Tin I 
Va~adium ~ 

, an 
NA ~ Background value not available 

I 

i' 
!NOTE: 
I 

! 
I 

No entry equates 
to a non-detect. 

5410 

. 7.3 
28.9 

. ' 

6830 

2288 
1.3 B 

8.1 
32.7 -

Page 10 of 14 

Worker 
Guidelines 

NA 
NA 

7,500 
320,000 

• 
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M~und Environmental Restoration Program 
Soil Gas Confirmation Sampling Results - Block D 

ps 
Ch~mical Detections 

Antimony 
Ars~nic 
Bari'um 

Sodium 
Tin : 
Vanadium 
Zinc! 

SGC- Block 

NOTE: No entry equates 
to a non-detect. 

6450 12400 
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·~· 
:. 
l 

14800 

... 

NA 
425 
320 

75,000 

NA 
NA 

7,500 
320,000 

• 
~ 
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Mpund Environmental Restoration Program 

• 
Sci»il Gas Confirmation Sampling Results - Block D 

Chemical Detections 

• 
ANAL YTE SGC SGC . SGc··· SGC ______ SGC--~SGC 1o·o Construction 

NAC NAC NAC NAC NAC NAC Backgrqund Worker 
i 000012 000013 000016 000024 000025 000027 Guidelines 

'"'"'1ta:r51oNOclii5Es (pci7g) 
A~ericium-241 (AM-241) 0.3033 0.211 1.16 0.273 0.6393 0.384 NO: 5.0 
Bi$muth-207 {BI-207) 0.093 0.06274 0.116 0.1 0.124 0.101 NO: 0.18 
Bi~muth-210 (BI-210M) 0.135 0.0902 0.1614 0.1055 0.1519 0.141 NO NA 
ce~ium~131(CE~1370A} o.n7 --- o-:-o946 -- · ·o.f99 -o.3s:r--o.185 --- o.169 0.42, o.46 
Cobalt-60 (C0-60} 0.128 0.1158 0.149 0.1488 0.192 0.182 NC: 0.10 
Ph.ltonium-238 (PU-238) 0.101 0.0107 0.253 0.523 0.288 0.259 0.13 5.5 
PIJtonium-239/240 (PU-239/41 0.00154 0.00304 0.00413 0.0141 0.00665 0.00381 0.18 5.5 
Potasslum~40{1<=40T - -15.5-··-4-:65 ___ 15.2-- 12 18.1 21.1 37 1. NA 
Radium-226 (RA·2260A) 0.592 0.289 0.934 0.714 1.22 1.5 2 , 0.14 
Th6rium-228 (TH-228) 0.697 0.247 1.04 0.775 1.16 0.986 1.5: 0.85 
Thorium-230 (TH-230) 0.803 0.359 1.36 0.988 1.49 1.57 1.9 . 44 
-Thc:mum-232 {TH-232)-- · ·-o:769-- -- 0.21 0.893 0.938 -,----·· 0.915 1.4 ; - ---so 
Ur~nium-234 {U-234) 0.693 0.378 0.765 0.718 1.07 1.07 1.1 · 38 
Ur~nium-235 (U-235) 0.0231 0.0188 0.0394 0.0276 0.0467 0.0592 0.11, 3.4 
Uranium-238 (U-238) 0.681 0.424 0.993 0.839 1.14 0.869 1.2 • 11 
NA Background value not available 
ND No detections in background samples 
NC Background value not computed 

SGC • Block o; Results 
l 

Page 13 of 14 3/8/96 
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Q) 

(Q 
CD 
N 
0'1 

• • 
M~und Environmental Restoration Program 
Soil Gas Confirmation Sampling Results - Block D 

I 
C~emical Detections 

ANALYTE 

BA1Jl01'JUCODESlj)CilgJ 
Arr\ericium-241 (AM-241) 
Bismuth-207 (BI-207) 
Bismuth-21 o (Bt-21 OM) 
Cesiiim~T37 {CE:137DA) 
Cobalt-60 (C0-60) 
PtJtonium-238 (PU-238) 
PIJtonium-239/240 (PU-239/41 
Potassium-40{1'-40) 
Radium-226 (RA-226DA) 
Th9rium-228 (TH-228) 
Tharium-230 (TH-230) 
ThorTum-232\Tff-232} 
Ur~nium-234 (U-234) 
Ur~nium-235 (U-235) 
uranium-238 (U-238) 

SGC 
NAC 

000034 

0.399 
0.114 
0.117 

0.1622 
0.1098 

0.574 
0.00369 

16.5 
0.872 
0.884 

1.34 
0.963 
0.977 

0.0563 
0.978 

NO No detectio-ns in background samples 
NA Data not available 
NC Background value not computed 

I 

i 
I 
I 
I 
I 

I 

I 
SGC- Block D Results 

i 

·f· .· 

•:t 
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Background 

I 

ND 
NO 
ND 

0.42 
NG 

0.13 
0.18 
37 

I 

21 
1.5 
1.9 
1.4 
1.1 

0.11 
1.2: 

• 
1 o·O Construction 

Worker 
Guidelines 

4.95 
0.175 

NA 
0.46 
0.1 
5.5 
5.5 
NA 

0.14 
0.85 
44 
50 

37.5 
3.35 

11 
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RISK-BASED GUIDELINE VALUES 

. ----MOUNDPLANT --·
MIAMISBURG, OffiO 

December 1995 

Submitted to the 
Office of Southwestern Area Programs {EM-453) 

Environmental Restoration 
and the 

Miamisburg Area Office 
U.S. DEPARTMENT OF ENERGY 

Prepared by 
HAZARDOUS WASTE REMEDIAL ACTIONS PROGRAM 

- Environmental Management and Enrichment Facilities 
Managed by 

LOCKHEED MARTIN ENERGY SYSTEMS, INC. 
for the 

U.S. DEPARTMENT OF ENERGY 
under contract DE-AC05-840R21400 

------- --- -----~-- ~---
---- -- ---------~ ----. 

FINAL 
(REVISION 0) 
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TABLE4A 

CHEMICAL 

C)'anlde 

Iron 

lead 

Lllhium 

Manganese (Diel) 

Mercury 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

Oraonlcs 

1,1,1-Trichloroclhone 

I,I·Dichloroclhane 

I,2·Dichloroc1hane 

"0 
Ill 
<0 
CD 
N ...... 

Mound Plant 

i 
I 

I. 
I 

' 
I 

bv for 
m=IO~ 

I 

I 
I 

i 
I 
I 
I 
I, 

i 
I 

I 

I 
I 

I 
I 

' 
I 

I 
I 

I 
.I 

i 

I 
I 

' 
l~lOtJOJ 

• I • 

Construction/Mound Employee- Soil/Sediment Guideline Values! Chemicals (Units= mglkg) 

Ingestion 

GVfor GVfor GVfor 
TR=tO·' TRaJO-' 1-11=1 

2.15e+04 

UOctOS 

).20e+02 

2.1.5c+04 

.S . .SOc•OJ 

7 . .SO.,+Ol 

J.20c+O.S 

' 
I.O.Se+OS 

).JOel02 J.JOe+OI 

Inhalation 

GVfor GV for GV for 
TR.,IO~ TR=IO·' TRaJO" 

1.70e+Ol 1.70c•02 1.70c+OI 

Risk -Based Guideline Values Report 
December 1995 

Ingestion+ Inhalation 

GVfor GVfor GVfor GV for 
Him( TRaiO~ TRatO·' TRaJO" 

I 

! 

' 

I • .S.Sc+06 I. 

9 • .SOc+06 ' 

i 

I 

' 
I 

' 

J.90c+OI 

I.IOe+OJ 1.10e+02 I.IOe+OI 

GVfor 
HI .. I 

I 
I 

I.J.Sc+O.S I 

J.20ct02 

J.90e+OI . 

I 

6: 



• ... 

TADLE4A 

CIIEMICAI. 

r l,l·UIIIIS•Oichlorocth)'lenc 

2·8utanonc . 

!2 ·llex'anone 

2-Methylnaphlhalenc 

t <<-MM-Pmom,., 
4·Mtll•~ !phenol 

Acetone 

Dcnunc 

Ucnzolc Acid 

Oromodichloromclhanc 
-
Out)·l b<neyl phthalate 
-
Carbon l.>isulfidc 
-
C11bon Tctmchlo•lde 
-
Chlnrocthnne 

Chryscnc 

"0 
Q) 

(Q 
(I) 

1\.) 
(X) 

Mound Plant 

l \ 
I 
i 

I 
GV:for 
TR+siO"'' · 

I 

I 
I 
' 
I 
I 
! 
I 

i 
i 
! 

1.0sJ.o4 

I 

4.8~0)' 
' 

I 
I 

l.)Oc1•0l 
' 
i 

4.10ct04 

··~ • 
~ --

' ' 
Construction/Mound Employee- Soil/Sediment Guideline Values: Chemicals (Uoits = mg/kg) 

Ingestion 

GVfor GVfor GV for 
TReJO·' TRaJo• HJaJ 

l.Uc+04 

6.50c+OS 

8.SOc+04 

S.SOc+Ol 

I.OSc+OS 

I.OSc+OJ 1.05c+02 

4.2Se+06 

4.80c+02 4.10e+OI 2.1.5e+04 

2.1.5c+OS 

I.OSc+OS 

l.l0c+02 l.lOc-101 7.SOc+02 

4.10c+Ol 4.10c+02 

Inhalation 

GVfor OVfor OVfor 
TR .. IO_. TRaJO·' TR=to• 

2.4Sc-10l ~.6Sc+02 USc+OI 

2.Hc+OJ ::!.SSc+02 2.SSe+OI 

IUsk -Based Guideline Values Report 
December 1995 

Ingestion+ Inhalation 

OVfor OVfor OVfor OV for 
Hl .. l. TR .. IO ... TR•IO'' TR=IO" 

4.6Sc+04 
! 

' i 

J.SOc+Ol 

' 

2.4Sc+OJ I UOc+Ol J.20c+OI 

' 

1.4Sc+Ol I 

1.20c+Ol 1..20c+02 1.20c+OI 

8.00c+02 

' 
I 

.., ...... 

/ 

' OVfor 
HlaJ 

4.6Sc+04 

J.SOc+O:J 

1.40c+Ol 

66 



i 

I 

• 
TADLE4A 

CHEMICAL 

Crcsols 

01-n-butylphtholate 

01-n-octylphthalate 

Oibromochlorometh:me 

Olchloromcthanc 

Oiclhyl benzene, 1,4· 

Ethyl benzene 

Hexane 

lsophoronc 

' Methyl Iodide 

N-nltroso-diphen)·lamlnc 

Pentachlorophenol 

Phenol 

Tetrachlorocthenc 

Toluene 

"'0 
Q) 

(Q 
<D 
N 
<D 

Mound Plant 

-
I 
I 

i, 

I 
' 
I 

GV for 

TR=IO-t 

! 
I 
I 
' I 

3.,:5ct03 
I 

J.95ct04 

i 
I 

I 

I 
I 

J.l~c•OJ 

I 
6.00ct04 

I 

2.5~et0l 

I 
I 

I 

I 
I 

• , • ,. 

--~ 

I 

Construction/Mound Employee- Soil/Sediment Guideline Values: Chemicals (Units= mglkg) 

Ingestion 

GVfor GV for 

TR=to·s TR=IO .. 

l.3.5et02 3 . .5.5et01 

J.9.5et0l l.9.5et02 

J .. Uet04 l.UetOJ 

6.00et0l 6.00et02 

l . .50c+02 2 . .50e+Ot 

GVfor 

HJ=l 

t.05et05 

2.1Set04 

2.1.5et04 

6.50et04 

1.0.5c+O.S 

6 . .50ct04 

l.ISetOS 

J.l0c+04 

6 . .50c+05 

I.O.Sc+04 

l.I.Set0.5 

Inhalation 

GVfor GV for GVfor 

TR=IO.o~ TR=Io-s TR=IO,. 

Risk -Based Guideline Values Report 
December 1995 

i Ingestion +Inhalation 

GVfor GVfor GVfor GVfor 

Hl=l TR=J0-1 TRaJO·J TReJO .. 

I 

I 

' 
I ,,OOc+Ol I 

I 

2.<COetOO 

<C . .5.5e+Ol 

i 

I 

I 

I 

I 

1.2.5c+Ol 
- ---~·---

L_ _____ ~ 

GV for 

HJar( 

I 

J.OOc+Ol 

l.<COc+OO 

<C . .55et02 

I 
1.2Sc+OJ 

I 

6 



• 
TABLE4A I 

! 
i 
I 

CHEMICAL IGV for 
:m .. to ... 

Tribromomcthane l,l.7St+04 

Trichloroclhylenc i2.70t+04 

Trichloronuoromethane I 
Trichloromethane ~4.90t+04 

Xylene ! 
bis(l·Eihylhexyl)phlhalalc 12.1$t+04 

PAl II 
~ 

I 

Acenaphlhylene I 
I 

Anthracene i 

Bcnro(o)anlhraccnc ~.10c+02 

Ocnro(a)pyrene ~.IOc+OI 

llcn~.o(b)Ouoranlhtne ~.10e+02 
'I 

Denzo(r.h,i)pcrylcnc ! 
I 

Bcnzo(lr.)Ouoranlhcne 4.10e+OJ 
I 
I 

Dibmr{a.h)anlhraccnc ~.IOc+OI 

Mound Plant 

"'C 
Ill 

<C 
CD 
w 
0 

;:·'" ·! • • , 

I 

Construction/Mound Employee -Soil/Sediment Guideline Values: Chemicals (Units= mg/kg) 

Ingestion 

GVfor GVfor GV for 
TR ... lO·' TRaJO,. Hl=l 

J.7St+Ol 3.7Sc+Ol l.ISc-+04 

l.70t+OJ 2.70e+02 

J.20t+OS 

4.90t+OJ 4.90t+02 I.OSc-+04 

2.1Se+06 

l.ISc+Ol l.ISt+Ol 2.1St+04 

3.20e+OS. 

4.10c+OI 4.10e+OO 

4.10e+OO 4.10c-OI 

4.10ctUI 4.10c+OO 

4.10e+02 4.10e+OI 

4.10t+OO 4.10e·OI 
L__ __ ~--~ 

Inhalation 

GV for GVfor GVfor 
TR=IO-c TR=JO·' TR=IO_. 

8.00t+09 B.OOc-+{)8 8.00e+07 

2.20t+OJ 2.20c+Ol 2.2.1t+02 

USe+OJ I.SSc-+02 I.SSt+Ol 

-~~---~- ~----- -- - ---- -

Risk -Based Guideline Values Report 
December 1995 

Ingestion+ Inhalation 

GVfor GVfor GV for GVfor 
HfaJ TRalO-c TR•lO·' TR=JO_. 

3.7S~ 3.7Se+OJ J.7St+Ol 

2.20c+OJ 1.2.1t+OJ 1.2St+02 

J.6St+OJ I 

I.SSt+Ol •. ,c-+02 USc+OI 

' 

'; 

I 

i 
' 

I 

I 

- ---- --- --- -- ------- L__ 

GVfor 
HJcl 

J.6St+Ol 
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SOIL GAS CONFIRMATION 
SAMPLING PLAN 
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Attachment i ·:.·Soil Gas Confinriation Sampling Plan 

Background Information 
· As part of the OUS New Property and Operational Area investigations, samples were collected for soil gas and Mound 
. soil screening analysis. FIDLER meas~meilts were also made. The OU~ investigation identified approximately 80 

: sites with elevated-levels of aromatic, semivolatile, petrochemical, or halogenated hydrocarbc:?ns. This soil gas data . 
. ~ : provides 'only a relative indication of chemical concentration. This investigation will colleCt soil samples from the sites 

. -~': · :; of elevated organic concentration, perform cheinical analysis for a broad rang~ of constituents~ .Additional samples-for 
-·,: ~: .' , ~ .. soil sereemng will be analyzed and these reSults. will be compared to the correSponding radioehemiciU results. Data -

. . · .. from the. original OUS investigation i~ available for Health and Safety P!aDiung. · . :::'"." .- .. ·. · . ·- . -. 
- -- - - -- . 

' . ':; . ·in ~dditi~n~ 22 I~ations are identified where samples will be collected oil.behalf of Ohio EPA.; DOE will split samples 
. . . with Ohio .EPAarid replicate all an3.Iy5eS aS ·a quality 'a.Ssurance check oii Ohio EPA t s labOi:atOry. . : ::: ... 

:::.}\.·T: Samplin;~~~~:~es >·~:_i;~~~~-;'},;~:~\~~::~.:': ~:::~ _: ::·:· . ~: ;;:~~;~~E;:_:·-- . ":~il.J:.-:.~. ,. _._:i':.)~: 
·; ~-:~ :::-,1. Usi11g survey coordinates from-the ·oys .in.vestigatioii.~ locate the origiD.al soil gas sampling site. +1- 2 ft Obtain· a:· · 

. ,: ';'~::~::;:_, . near surface soil sample. for'Ciienricai 'and iidiocheinic81 analysis.': The 'care team will compare 'the data to ' :~:-:;::<: ... 
. . .·: ·. ' . back~und vaiues and risk--baSc;d gwde&e' values to determin~ if no action, further assesSment, or remediation iS 

.; · '·'' required.· .·· ~- · ... _': ::.-._::-:_:-~ :' :.: · .. :' : ~- :: -.; ,·~ .. -_-: ·. · ··. .. . · 

. , _. . . 2. ·Develop a set ·of VOC and SVOC ~e~~1ts for comparison to soil gas concentrations. This .may provide a genenll 

• 

relationship between soil gas ion count measurements arid actual soil concentrations. ·. " · 
3. Collect 22 samples for Ohio EPA~ Soil screening results will be compared with OEPA and DOE radiochemicai · · 

results. Remliining data will be tabulated for comparision to OEPA ~ults. · · 

· Sample .Locations And Frequ~ncy · ·.· : . 
. . , ·The attached maps show the sampl~ locations. Survey coordinates and sample numbers \1Vill be provided by EG&G 
. prior to start of work. At DOE locations there is one soil screening sample.and cine sample for laboratory analysis per 

.··-location. At each OEPA location there is one soil screening sample, one sample for DOE laboratory analysis, and one 
sample for OEPA laboratory analysis. Note that one OEPA locations coincides with one DOE location. Only one soil 
screening-and one DOE laboratory sample need be obtained. · 

The laboratory turnaround time will be 2 weeks for all analvses for samples at locations 7W2N, 3W8N, 6W9N. 
Laboratory turnaround times for VOC and SVOC analyses will be 2 weeks for locations 14W4N, 18W2N, 
13W7N; Area 21: B6 and H7; Area 22: F9, GS, J3, JS, lA, and M2; and associated QC samples. In addition, . · 
these locations will be sampled before areas where expedited analysis is not required. EG&G shall be notified 
upon receipt of these results from the laboratory. ' .... _ 

Sampling Specifications 

Environmental' Samples 
Near Surface soil samples .. 

Number: 79 DOE and 22 OEPA . 
Depth: 1 to 3 ft 
Analytical parameters: All sll!Dples will be analyzed for all parameters in the analytical list. 

Quality Control Samples 
Field Duplicates 

Number: I for every 10 samples collected . 
Analytical paramete~: . · All samples will be analyzed for all parameters in the analytical list. 

·- _________ Trip Blanks ---~- --~--~- ---~- ~~ --~-------~- ----~~ -~ 

Number: 1 per cooler containing VOC samples 
Analytical parameters: · TCL VOCs • Matrix Spike/Matrix Spike Duplicate 
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~SOP 1.5, Guide to the Handling, Packaging, and Shipping of Samples; 
-SOP 1.6, General Equipment Decontamination; 
-SOP 1.8, Personnel Decontamination-Level D Protection; -
-SOP 5.3, Subsurface Solid Sampling with Hand Auger and Thin-Wall Sampler; and 
-SOP 5.8, Soil Sampling with a Stainless Steel Surface Soil Sampler (revision 0). 

Survey coordinates of the original soil gas sampling locations are specified herein. The original grids were -established --
.. . by locating a starting point via ~urvey and measuring grid diStances With a tape measure. The coordinates for tlie . . -

surveyed points were loaded into .. CAD software and the cooidinates for other grid pciints were established by drawing ·-. ·.~ .-

·. the grid and allowing the CAD software to produce the easting and r:torthing. In this investigation a· professional · 
-surveyor shall-use the coordinates from CAD software-to locate the-sampling location to-within 6 inches of s!lfvey -- · 
co.ordinates specified. Every attempt will be made to sample at the survey coordinates specified. Sampling locations 

·_may be relocated with approval of the EG&G Program Manager. If a sampling iocation is relocated it shall be staked .. 
=} .. :.-... :·._. and resurveyed to~/- 6 inches:-~.-;~·:·_.· ··· · -- . ~ ... F 

~ . . . . ·• . .. ·' :. . .. ~ . :- ::.· . . ·. . : .. : ... . 

·· During sample ~ollection, care ~11 be taken to exclude vegetation· and organic debris. Geochemic8.J. ~amples. will be-... . . 
collected with a stainless steel spade and placed in appropriate containers._ Samples collected for VOC analyses Will be ... _
placed directly into the appropriate laboratory containers, Without homogenization, to miniinize volatilwtion. Soils :, · ·- -

- · · collected fo~ other requested ari3.Iyses will be homog;niUd in a stainlesS steel pan and then ·placed in the appropriate . - · 
containers. Samples will be collected at the prescribed subsurface interValS at each location for the analytical 

. . parameters as shown above. -In the event that addition sample volume is required wditional soil may be taken from the 
same interval at a second hole within 6 inches of the first. · · ... 
Collect soil for radiochemical analyses j~st below the ground surface. Remove organic material and homogenize· 
sufficient soil to fill a Mound Sodium Iodide soil screening dish. Submit the. soil screening dish for analysis by EG&G. 
at the soil screening facility. At Ohio EPA locations transfer 1/2 of the soil in the dish to a label eft bottle for analysis at 
the DOE laboratory and transfer the remaining half of the sample into an Ohio EPA bottle for analysis at their 
laboratory. Take precautions so as not to cross-contaminate samples from different locations. Keep the work area. 
hands, and equipment clean. In the field log book, record the soil screening results and the OEPA and DOE sample . 

· numbers as completed on the laboratory chain of custody forms. 

Sample Handling And Analysis 
Preservative and container requirements of the surface and subsurface soil samples are outlined in Table 1.5. When a 
sample is collected, a chain-of-custody record will be started for that sample following the procedures in Mound Plant 
ER Program SOP 1.3, Sample Control and Documentation (revision 0) (DOE 1991a). A custody seal will be placed on 
each sample container, and the samples will be packed on ice. When the sampies are packaged for shipment, enough 
ice will be used so that they will be maintained at a··temperature of 4°C during shipment. Samples will be shipped by 
Federal Express* overnight service.- Packaging and shipment will follow Mound PlantER Program SOP 1.5, Guide to 
Handling, Packaging, and Shipping of Samples. · · · 

\ 

The samples collected as part of this investigation will be analyzed for the analytical parameters shown above .. The . 
laboratory will follow approved method guidelines for requested parameter analyses, as specified in the Ope~ble Unit 9 
QAPP. .· 

Data Validation 
90/10 data validati?n shall be performed per section 9 of the OU9 QAPP. 

Data Reduction 
• · _ VOC and SVOC concentations will be compared to Ion Counts from the corresponding OU5 Petrex Soil Gas 

analyses. ____ ~-- __________ _ 
~ -.- - -Mound-Soil Screening results will be compiredtoihe-corresponding-Plutonium-238 and Thorium-232 results. 

• Chemical concentrations from other locations will be tabulated by location sampled . 
• All data collected will be entered into the Mound Environmental Information Management SystP.m. 

'. 
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• Number.1 for every 20 samples collected 
. . Analytical parameters: · All samples Will be analyzed for all parameters in the analytical list (Double · 

·volume for most parameters, triple volume for VOCs) 
... .· 

... . . -..... · :· : Equipment.Rinsate· Blaiucs · · ... 
:· .. ~umber. I-for ever)' 10 ·samples ~ollected . . . .. . _ 

.. · . · .. ·Aiialytic31 parameters: :3· All samples will be analyzed for all parameters in the analyti~ list 
.. ~: .... :., .· . . ··.:· ·:·. :=----.-.~.:::~: .. ··,:.:.":>····:_ .·: ;::~:~:(·" •, .;·,·1:'. :-·· •' • . I • _'•' • .' •• • '; _.··_:' • .',.~.• .•• • •.• ·~ .. •• 

. _., 

.• ·.-.;· 

. . : ~-

Field Ambient Blanks 
-····- :··-"Number. I for'evecy10 samples collected 

· ·· ' ·· . _ · : ·:~ ·j\Dalytic~ parameters:: · TCL \roes - .. ·'.· 

_.·· .. ,i :,J;;csz;i~~cT~~J;;~k;~~~k8.;;S>···c·· · ... ·~ . .. '; ·: ~ . 
.... :. . . . .. ~ / . . ........ . 

' ':f';(.' •• ·~ .£~··;_:;~:- ·; ~ff • . . :~:~!_.··.>.~': ....... ·. 
·, . ··.~ ........ _;· .-. 

. . . .. -~ 
;· : ~ :· ·: ··: .._ - ... ~. . 

·_-: .. ::.·._. -: 

. . :· ·_::: E;_: ·:_;: Sefi!.i~voes· (exclu~ingOU9 'add~tional analytes) 
~: ;; ... ·::: ·: TCL'pe'sticideSIPCBs .' . ·.:·:·-:· .. : . . · 

. ::<·: ·,· -•~ TAL inorganics (incl~di~g OU9 additional analYtes) 
... ;~~> ... • ... :. ·.:·:·:-.: .. ~~-

• 

~- .· . ·--. . ·-:· 

· · · USA THAMA explosives · · · .. ,_ 

·. 

Gamma spectrometry··· :-, .- · · 
Nitrate/Nitrite 
Isotopic Plutoniuo{ (238, 239/240) 

. Isotopic Thorium (228, 230, 232). 
·Isotopic Uranium (234/235, 238) 
Mound Soil Screening (Pu-238, nl-23~) 

· PCBs =polychlorinated biphenyls USATHAMA =U.S. Army Toxic and Hazardous Materials A nJ.?. 
TAL= Target Analyte ListVOC = volatile organic compound 
TCL = Target Compound List 

Sample Designation 
Samples shall be identified by a xxx-AAA K/IKNNN (3 x 3- x 6) sample id number where 
xxx= SGC (Soil Gas Confirmation) . · · 

. AAA = A03 foi: Area 3 
AAA =· A07 for Area 7 
AAA = A13 for Area 13 
AAA = A21 for Area 21 
AAA = A22 for Area 22 
AAA =SOB for Area SOB 
AAA = AOJ for Area J 
AAA = NAC for Non-AOC areas . 
######is a 6 digit sequential numbe~ beginning at 000001. The 6 digit sequential number shall be provided to the· 
laboratory on the chain of ~ustody form. 

Sampling Equipment And Procedures . 
Soil sampling will be performed according to Mound PlantER Program SOP 5.3, Subsurface Solid Sampling with .. 
Hand Auger and Thin-Wall Sampler. In addition the sampling team may use a gas powered auger or geoprobe to assist 

· in achieving the desired sampling depth. ~! ~oitiari!RleLwilll>_e collected according to.the procedures-identified-in the---- - -~ -
------ ---.. -ER Prograln_s.oi>s descrfileCI -in ilie-opei;ble unit 9 QAPP. · · 

• The SOPs specific to this study include 
-SOP 1.1, General Instructions for Field Personnel; 
-SOP 1.3, Sample Control and Documentation;· 
~SOP 1.4, Sample Containers at)d Preservation; 
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. i .. SOIL SCREENING LEVEL CALCULATIONS 
Soil 'Concentrations that pose no calculated threat to groundwater 

I 

REFERENCES 
I 

I I 
Schairbaum, J.R. and Frost, J.P. 1988. "The Hydrology of Sicamore Farm- A Preliminary Report: Center for Ground water 
Management, Wright State University. September 20, 1988. 

I 
I 
' 

DOE. ~ 994. "Operable Unit 9, Hydrogeologic Investigation: Bedrock Report: U.S. Department of Energy, Albuquerque Field Office, 
Albuqu:erque, New Mexico. January, 1994. ' 

I 
I 

USEPA. 1994. "Technical Background Document for soil Screening Guidance- Review Draft: U.S. Environm~ntal Protection 
Agenc~. Office of Emergency and Remedial Response. EPA/540/R-94/106 December, 1994 _ , 
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sdu Screening Level (10m source, 0.01 hydraulic gradient, SOOm from receptor) 

j 

A S
1
oil Screening Level (SSL) is the level of contamination that can exist in soil that does not adversely affect the quality of 

groundwater at a potential drinking water source such as the Buried Valley Aquifer (BVA). 
I 
I 
I 

Soil Screening Calculations are used to determine if a PRS may adversely affect ground water quality due to leaching of organic 
soil !contaminants. These equations conservatively calculate the effects of soil leaching and ground water mixing at a particular 

I • ' 

• 

PRS. The input parameters represent conditions at the PRS. MCLs are assumed to be protective of ground .watef that will be used 
as~ drinking water source. Note that the distance a PRS lies from a potential drinking water receptor (BVA) generally controls the 
am~unt of ground water mixing. · 

! 
I 

NOTE: Once the equation calculates a mixing zone depth (d) that is equal to the aquifer thickness (da), no additional mixing or 
I 

dilution takes place. This is the maximum attentuation that the Soil Screening Level Equation calculates. All distances to a 
pot~ntial receptor greater than the distance that first causes the mixing zone depth to equal the aquifer thickness creates no 
additional attenuation. For this reason, the tables are only reproduced until (d) is equal to the aquifer thickness, which In the case 
of th1e Mound Plant Bedrock is 15 m. · · · 

Parameters for soil leaching calculation: 
Definition Parameter 
source length Jlarallel to ground water flow l 
aquifer thickness (DOE 1994) da 
h~draulic conductivity _{DOE 19941 K 
hydraulic gradient at the source i 
horizontal distance to receptor xr 
infiltration rate(Schairbaum & Frost 1988) in 
soil-water partition coefficient (Koc * foe for organic chemicals) Kd 
saturated porosity 
air filled porosity 
Henr)t's Law constant * 41 (0 for metals and radionuclides} 
dry soil bulk density 
soil organic carbon/water partition coefficient 
fraction organic carbon in soil. (DOE Mound Plant Data Base) 
mixing zone depth 
dilution factor (used to multiply the target concentration) 

\ 

I 
I 

REENING LEVELS 
i 

I 
I 
I 

ow 
Oa 
H 
B 
Koc 
foe 
d 
df= 

3/25/96 

Main Hilltop soil Units 
10 m 
15 m 
52 m/y 

0.01 m/m 
500 m 

0.15 mly 
chemical specific Ukg 

0.15 
0.28 

chemical specific 
1.6 kg/L 

chemical s_pecific Ukg 
0.02 

15 m 
6.20 
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Mixing Zone Depth Calculation 
1 MI~ING ZONE DEPTH (d) I• 

d =; (0.0112(l +xr)2
)
0

·
5 + da{1 - exp[(in(l+xr))/Kida))} 

DICUTION FACTOR (df) 
df ~ 1 +·Kidlinl 

i 
I 

SOIL SCREENING LEVEL CALCULATION 
I 

SSL = Cw{Kd + (Ow + (OaH))/8} 
I 

Kd F Koc•toc 
I 

I 
INPUT PARAMETER DEFINITION 
MCIJ. 
Cw 
Kd! 
OWi, 

oa i 
H I 
B I 
Kocl 
foe I 

I 
CREENING LEVELS 

i 

l 

moll 
mg/L 
Ukg 

kg/L 
Ukg 
g/g 

3/25/96 

(Equation 3) 

(Equation 4) 

(Equation 1) 

(Equation 2) 

I I I I 
target soil leachate. Acceptable water cone. * df 
soil-water partition coefficient 
saturated porositv-1 
air filled oorositv -' 
Henry's Law constant * 41 to make dimensionless 
dry soil bulk densitY I I 
soil organic carbon/water partition coefficient 
fraction organic carbon In soil '. 

I 

Prepared by Afec Bray 



"U 
Q) 

co 
CD 
w 
co 

• 

L SCREENING LEVELS 

\ 

•• • 

3/25/96 Prepared by Alec Bray 



"'0 
Q) 

co 
CD 
.J;:>. 
0 

• 

. SCREENING LEVELS 
I 

• • 

3/25/96 Prepared by Alec Bray 



""0 
II) 

<C 
CD 
~ ...... 

• 

I 
I 

I 

L SCREENING LEVELS 

• • 

3/25/96 Prepared by Alec Bray 



"'0 
·Q) 
(Q 
CD 
~ 
N 

• ,l 

• SCREENING LEVELS 

I 

• 

3/25/96 

I' • 

' i 

Prepared by Alec Bray 




