
EG&G MOUND-30-03-04-02--961 1270013 . 

MOU·No 
; 0 

• 

• 



• 
0 

FINAL 
1 

. FINAL 
2 

• 
PRS 310/382 

Comment period expired. No comments. Recommendation page 
annotated. 

Signature page changed to show correct review period . 

• " 

z., .. ;::';;:;::t''l:;4::;:;1:·. 
·::::::::::::::::::::::::::;0:"::~:::;;:::::::;.; 

May 8,1996 

Oct. 10, 1996 

Nov. 19, 1996 . 



MOUND PLANT 

Potential Release Site 

PRS 310/382 



• . U' 

fi.dl ., 
-1 

·,.' 

~ 
..": ;<i. 



-:_ 

MOUND PLANT 

Rele~s~ Block D,F 

PRS 310/382 

. ·' 
- ·' .r;~"1.r-;;.rl-:-

•,. 
'· 



• • • 

:. \r ), 'I '.I II 

: ·~\"· I . 
. 

t, 
. 

-'; 

h 
1 II ii il II [i I! II II II ii i ;j II 1\ li il I! " 

() 

0 

. ...j' 0 

c 

,, 



• 

• 

• 

PRS 310/382 

PRSWSTORY: 

PRS 310 and PRS 382 are two co-located soils locations. PRS 310/382 is located just offthe 
Mound Plant road, approximately 100 feet southeast ofBuilding 95. PRS 310 was created due to 
a cesium detection? PRS 382 was created from relative soil gas information (Petrex).3 

No hazardous or radioactive events or processes are known to have occurred in this area. Based 
on historical activities from nearby buildings, only isolated activity from -thorium and/or ------
plutonium could be expected. 

CONTAMINATION: 

In 1983, 270 pCilg of cesium-137 was reported in a surface sample at PRS 310/382? · 
Neighboring sample locations did not indicate the presence of radiological coritamination.2 The 
site was cleaned up immediately after the cesium-137 results became available? 

In March 1995, elevated levels ofhalogenated hydrocarbons (Petrex soil gas) were reported at . 
PRS 310/3 82.3 No radiological contamination was detected during radiological field sampling 
(fidler) or radiological laboratory analysis (Mound soil screening).3 

In the summer of 1995, PRS 310/382 and its surrounding soil were sampled as part of the Other 
Soils Characterization. PRS 310/3 82 and four soil locations located 10 feet north, south, east and 
west ofPRS 310/382 were sampled for organics (organic vapor analyzer) metals (x-ray 
fluoroscope) and radionuclides (field detection via fidler and lab analysis via.Mound soil 
screening). Sample depth was 0 to 3 feet (refusal at 3 feet). Results showed: 

1) No radioactivity in soil was found above field action levels. Field action levels for 
radionuclides were set at or below Mound's "as low as reasonably achievable" (ALARA) 
levels.4

' 
5 

2) No metal contaminants in soil were found above field action levels. Field action levels 
for metals were set below soil guideline values.4

' 
6 
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READING ROOM REFERENCES: 

1) OU9, Site Scoping Report: Volume 12- Site Summary Report, Final, December 1994. 
(pages 5-6.1). 

2) OU9, Site Scoping Report: Volume 3- Radiological Site Survey Report, June 1993 (pages 
7-8). 

3) OU5, Operational Area Phase I Investigation, Non-AOC Report, Vol. II, Appendices A-G, 
June 95, Final (pages 9-14). 

6) Risk Based Soil Guideline Values, December 1995, Final, Revision 0. (pages 21-24) 

OTHER REFERENCES: 

4) Draft, Other Soils Characterization Report, January 1996 (pages 15-16). 
5) Other Soils Field Sampling Data (pages 17-20). 

PREPARED BY: 

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

PRS 310/382 
(SUPPLEMENTAL DATA) 

In February 1996, PRS 382 was sampled as part of the Soil Gas Confirmation Investigation.7 

This investigation was a second phase to the original OU-5 Operational Area Phase I 
Investigation (also known as the 1994 PETREX Soil Gas Investigation). 

PRS 382 was sampled to a depth of 3 feet (sample #000012). The soil sample was analyzed by 
laboratories outside of Mound for volatiles, semi volatiles, PCBs, pesticides, metals, 
radionuclides and explosives. 

Results showed: 
A) All radionuclides were detected at concentrations below either federal regulations 8 or the 

10-6 Risk-Based Soil Guideline Values for Construction Workers 6 with the exception of the 
following: 

Contaminant Maximum Concentration Guideline Criteria 
Detected 

Cobalt-60 0.13 pCilg 7 
0.10 pCilg 6 

• NOTE: mg/kg = mllhgram per kilogram 

(in soil) (in soil) 
.. 

• 

B) All volatiles, semivolatiles and metals concentrations were below the 1 o-6 Risk-Based Soil 
Guidelines Values.6' 

7 

C) No pesticides, explosives or PCBs, were detected. 7 

D) The contamination level in the soil does not adversely affect the quality of groundwater at 
potential drinking water sources. 9 

SUPPLEMENTAL REFERENCES: 

7) Soil Gas Confirmation Sampling Results 3/6/96. (pages 26-31) 
8) Code ofFederal Regulations, 40 CFR 192.12 and 40 CFR 192.41. 
9) Soil Screening Level Calculations, March 25, 1996. (pages 32-39) 
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MOUND PLANT 
PRS 382 

SOIL CONTAMINATION- BUILDING 95 

RECOMMENDATION: 
Potential Release Site {PRS) 382 was created due to a cesium detection. The ~ium at 
PRS 382 has subsequently been removed and sampling conducted in 1995 indicated that 
no cesium was present. Historically, no other radionuclides have been a concern at this 

------location. All-Plutonium-Ievels-were-at-or-below-the-10"5-Risk-Based-Guideline-Values-. ---

• 

• 

All Thorium levels were at or below the 10"5 Risk Based Guideline Values and below the 
regulatory standard of SpCilg. All volatiles, semi-volatiles, and metals concentrations 
are below their respe¢ve 10"'- Risk Based Guideline Values. No pesticides, explosives, 
or polychlorinated biphenyls (PCBs) were detected. Additionally, ¢alculations 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 .recommended. -

CONCURRENCE: 

DOEIMB: 
Arthur W. Kleinrath, Remedial Project Manager 

USEPA: 
(date)-

OIDOEPA:- ~9" Bri'a_l1:K. Nickel, Pioject Manager ~ate) 

SUMMARY OF COMMENTS AND RESPONSES: G/17 I; r. 
to-

7 
k/ls/1~ Comment period from 5/Js/rc, 

I • 

Ia No comments were received during the comment period. 

0 Comment responses .can be found on page ___ of this package . 
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'.·. Destriptlori ~~ Hlstti~ ~hd Naior~ of w~ste Hiilridlirul 

No .. Site Name··· 
300 I Area 19, Underground Waste 

Trans fer Line 

301 I Building 38 In-Line Incinerator 

302 I Area D, ~cid Leach Field 

303 Warehouse, 14 (AKA Pad 141 

····· : ... · i t•.·l······· ···· ........... i······.·.··· 
Locatloi'l • . Status . 

G-6 
G-7 
G-8 
G-9 

G-9 

H-8 
H-9 
G-8 
G-9 

G-9 

Historical 

Historical 

Historical 

Grounds 

304 I Excavated Materials Disposal I 1-8 I Grounds 
. Area 

(AKA.Rader's Hill) 

305 SM Stack G·9 I In service 

306 SM/PP Hill Seep 0609 L·9 I NA 

307 Site Survey Project E·9 I Grounds 
Potential Hot Spot 
Location C0007 

308 I Site Survey Project I ·F·10 I Grounds 
Potential Hot Spot 
Location C0028 

309 I Site Survey Project I F·9 I Grounds 
Potential Hot Spot 
.Ill·_ H,,.lii_ .. _._•.i,_n~ ,"_, .•• ~"';'n_'ln_ 7 . I· t Grounds 310 I Site Survey Project H-9 
Potential Hot Spot 

Location S064 7 

/ ga6ed 

···'•.··•·····••< ibt~~i1li ~:1a~JiJ~:~J~~~l~~~~····i···· •; 
Plutoniurri-238, Nitric acid 

Plutonium-238 

Plutonium-238, Thorium 

Thorium sludge constituents 

Plutonlum-238 

Thorium 

Plutonium·238 

None suspected 

Thorium 

Thorium 

Thorium 

Cesium·137 

• 
·~~.~.~:~.~i~~1ia';:!=~.~~t.•;tt.f: .•.••... .. Eh~~~~riill~ritai b~tii . , . . ..... 

····~~~ :i~~;~~i~~: .:.: I u~J~~ I ~i. I•••· ~t~~~.~·~· 
:.:.:~ :::: 

Reiiults. ~~~ 
1, 4, I Plutonium-238 I s 
5, 18 

2,4 None Suspected 
D&D 1986 

1, 4, I Plutonium-238 I s 
5, 18 

4 . None Suspected 

4 I Thorium< 2 I s 
pci/gm 

4 I None suspected A 
beyond routine 

emissions 

5, 18 I None suspected 

6 I Isolated activity 
from unknown 

source -6 

6 

6 

't;:· 

6 

1[6 

!•· 18 

I 

I 
I 

.. I 

14 I Tables B.1, B.6, 8.7, I 6, 8 

No Data· 
pending 

verification 

and B.8 

4, 6 I Tables B.6, B. 7, and B.8 I 8 

14 I Table B.1 I 6 

14 

14 

No Data 

No Data 

14 

15 

(Table IV.10 In Ref. 61 

Table 8.9 
RSS0 Locations C0127 

and C0128 
(Appendix E In Ref. 61 

Table 8.1 

Tabla B.9 
(Appendix E In Ref. 61 

Table 8.9 
(Appendix E In Ref. 61 

6 

6 

6 

6 

..... 
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• • 
1 - Soil Gas Survey - Freon 1·1, Freon 113, Trans-1,2-Dichloroethylene, Cis-1,2-Dichloroethylene, 1,1,1-Trichloroethane, Perchloroethylene, Trichloroethylene, Toluene 
2- Gamma Spectroscopy- Thorlum-228, -230, Cobalt-60, Cesium-137, Radium-224, -226, -228, Americium-241, Actinium-227, Bismuth-207, Bismuth-210m, Potassium-40 
3 - Target Analyte List · 
4- Target Compound List (VOC) 
5 - Target Compound List (SVOC) 
6 - Target Compound List (Pesticides/Polychlorinated Biphenyl) 
7 - Dioxins/Furans 
8 - Extractable Petroleum Hydrocarbons (EPHI/Total Petroleum Hydrocarbons (TPHI 
9- Lithium 
10 - Nitrate/Nitrite 
1 1 - Chloride 
1 2 - Explosives 
13 - Plutonium-238 
14 - Plutonium-238, Thorium-232 
15 - Cobalt-60, Cesium-137, Radium-226, Americium-241 
16- Tritium 1 

Reference List 

' 
1. DOE 1986 "Phase 1: Installation Assessment Mound [DRAFT). • 
2. DOE 1992a "Remedial Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (Final). • 
3. DOE 1992c "Mound Plant Underground Storage Tank Program Plan & Regulatory Status Review (Finan.· 
4. DOE 1993a "Site Scoplng Report: Vol. 7- Waste Management (FINAL). • 
5. EPA 1988a "Preliminary ReviewNisual Site Inspection for RCRA Facility Assessment of Mound Plant" 
6. DOE 1 993d "Operable Unit 9, Site Scplng Report: Vol. 3- Radiological Site Survey (FINAL). • 
7. DOE 1 993c "Operable Unit 3, Misc. Sites Limited Field Investigation Report.· 
8. DOE 1992d "Reconnaissance Sampling Report Decontamination & Decommissioning Areas, OU6, (FINAL)." 
9. Fentiman 1990 "Characterization of Mound's Hazardous, Radioactive and Mixed Wastes. • 
10. DOE 1992f "Operable Unit 9, Site Scpolng Report: Vol. 9- Spills and Response Actions (FINAL). • 
1 1. Styron and Meyer 1 98 1"Potable Water Standards Project: Final Report. • 
12. DOE 1993b "Reconnaissance Sampling Report- Soil Gas Survey & Geophysical Investigations, Mound Plant Main Hill and SM/PP Hill (FINAL)." 
13. DOE 1993d "Operable Unit 9, Site Scoplng Report: Vol. 3 - Radiological Site Survey (FINAL). • 
14. DOE 1991b "Main Hill Seeps, Operable Unit 2, On-Scene Coordinator Report for CERCLA Section 104 Remedial Action, West Powerhouse PCB Site.• 
15. Halford 1990 "Results of South Pond Sampling. • · 
16. DOE 1993e "Operable Unit 4, Special Canal Sampling Report, Miami Erie Canal. • 
17. DOE 1990 "Preliminary Results of Reconnaissance Magnetic Survey of Mound Plant Areas 2, 6, 7, and C. • 
18. DOE 1992a "Remedial Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (FINAL)." 
19: Rogers 1975 "Mound Laboratory Environmental Plutonium Study, 1974. • 
20. DOE 1992h "Ground Water and Seep Water Quality Data Report Through First Quarter, FY92. • 
21. Dames and Moore 197,6a, b "Potable Water Standards Project Mound Laboratory• and "Evaluation of the Buried Valley Aquifer Adjacent to Mound Laboratory. • 
22. DOE 19921 "Closure Report, Building 34 -Aviation Fuel Storage Tank. • 
23. DOE 1992j "Closure Report, Building 51 - Waste Storage Tank. • 
24. DOE 1994 "Operable Unit 1, Remedial Investigation Report. • 
25. EG&G 1994 "Active Underground Storage Tank Plan.• 
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No. 

2444 
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[)8..83 
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Depth 
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0 

0 

0 

0 

0 

0 

0 

72 
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PU·238 
(pCifg) 
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O.fMJ' 
3.09 

2.60 
2.42 

1.70 

Ul8 

0.12 

0.44 

0.82 

NR 

NR 

NR 

0,04 

0.01 

Thorlumb 

(pCI/g) 

b 

30.421 

14.158 
10.32 
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5.07 

b 

b 

b 

b 

NR 

NR 

NR 

b 
_b._ 

Tritium 
· (pCifml) 

1.53 

2.17 

OcHIO 
(pCifg) 

LDL 
lDl 
lDL 

lDl. 

Cl~137 
I 
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I 
lDL 
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I 
lDL 

! 

a• 

J. 
I o.s• 

Ra-226 
(pei/g) 

• 
0.9 
0.7 

1.2• 

• 
Am·241 

(pCifg) 

lDL 
LDL 
lDL 

lDl. 

. I 
50647 3340 2610 2778 1().33 0 NR NR LDL 270 1.3 lDL 

I 
(A hand-wriHen note was Included below this sample result stating that this sample was not Included In the original Site SuiYey Project repqrt because the location was cleaned up 

I 
Immediately. 1 

50648 
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.. -~ 
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SCREEN DA 11A 

APPENDIXD 
RA-DIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) FOR NON-AOC POINTS 

. . . I 

MOUND SOIL SCREENING FACILITY DATA 

Plutonium - 238 I I Thorium - 232 
Units: pCi/g I I . _ !J~ks: pCi!g 

--·- ···-----·-- ··---·-- RESULTS Note: ·1 · RESULTS Note: , 
A 1 ... ,.. rDD I UIIDD 

~ . 

I08N06 1122.2 170 _ ___ 15.59 14.0 · NC 2 a ~ 0.2 a t 

08N22 (!' 22 
08N23 8.71 WIPE 
08N24 8.45 0 a 

10 a 
08N25 ~T.3 ~~5 ~~·~-~- .. ==-~~u-- -~~~ HI;; 71: ~~~:! 3:~ 

I NC - No sample collected because location not an original grid point 
NA - Reading not taken; contamination criteria not exceeded. 
NS: • Sample collected but not analyzed. 
a - Mound Soil Screening Facility detection level not exceeded. 
c - Resulrs of tl1e wipe sample were less than 20 disinregrntions per minute. I 

CPM • Counts per minute 
KCPM • Cuu!lls per minute x 1000 
pCi/g · Picocuires per gram _ _.___ __ , 
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6.0 Analysis and Conclusions 

ER Program, Mound Plant 
90% Draft (Rev. 0) 

N:lo.tf)I().Sf)JI..SIR£I'ORnTEXT1PROJECT 

Table 6.13 Area 85 Analysis 

This table lists only those 
samples whose reported 
concentrations exceeded the 
Other Soils field action levels. 

100 
100 

Other Soils Characterization Report 
January 1996 

35 35 

Analysis 
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• 

~g the action levels are tab~ated below. ~ese ~~es identify ~pies from 
f potential contamination. Graphic representations of the Other Soils areas and 

s~ts with a data overlay have been included to facilitate intexpretation, and aid in 
;,: computation of soil cleanup volumes. 

\VJlere Mound Rad Lab method detection limits exceed specified action levels, a symbol 

wm~tingthe . ~:of~~~(~~~)~::~~~==~~~ 
~~~~~~~~ .. 

Table 5.2 shows the action levels used in the Other Soils Field Program to identify 
contaminated ------' 

Table 5.2 Field Action Levels 

Field Instruments 
FIDLER 

OVA 
OVM 
PXRF 

Channell (Pu) 
Channel2 (Th) 

Arsenic 
Barium 

Cadmium 
Chromium (High) 
Chromium (Low) 

Lead 
Mercury 

Selenium 
Silver 

Mound Rad Lab 
Plutonium 238 

Thorium 232 
Radium226 
Cesium 137 

Americium 241 

*NRC Limit 

Action Level 

1000 cpm Above Background 
5000 cpm Above Background 

I Meter Unit Above Background 
1 Meter Unit Above Background 

I 02.07 mg!K.g 
1489mg/Kg 

NA 
NA 

164.43 mgiKg 
172 mgiKg 

NA 
NA 

2559mg1Kg 

25 pCi/g 
S pCi/g 
5 pCi/g 

15 pCilg • 
20 pCilg 

The action level for Cesium 137 was reduced for this report from the D&D action level 
of 80 pCi/g to the NRC action level of IS pCi/g. The basis for adjusting this limit can be 
found in a communication with the Nuclear Regulatory Commission (NRC) which 
discusses decommissioning criteria and maximum acceptable isotope concentrations in 
soil.~ A copy of the communique may be found in Appendix H. 

Thirteen samples in Area 5 triggered field screening action levels: . 

~~----~------------~~~-----------------------------ER Program, Mound Plant Other Soils Characterization Report 
900-" Draft (Rev. 0) January J 996 

N:1D&O'O-SOJI.SIR£J>OR1\1FXTIJ>RO.Jl.CT 

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

Page 16.1 
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OTHER SOILS 
FIELD SAMPLING OAT A 

Page 17 



Key to interpreting sample data: 

~ Sample nomenclature is of the form XXYY-ZZOO 

Where: 
XX = Area desi~nation 

YY = Sample Location 
------0-1.--=-Hi-st-or-ica-l-Hot-Spot-Locat-ion-------------------

02 = Approx 10 feet north of historical location 

~ 

~ 

03 = Approx 10 feet south of historical location 
04 = Approx 10 feet west of historical location 
OS = Approx 10 feet east of historical location 

ZZ = Sample Type 
50 = Soil 

oo = Sample Depth 
01 = Surface 
04 = 0-4 feet 
08 = 4-8 feet 
12 = 8-12 feet 

Page 18 
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2- 7-96 14:21 ;ROY F WESTON INC 
5138253336;# 5/ 5 

SHEET_of __ 

-~rtr.~{Q.::'L VJ:L __ _c~o.o.------ W.O. NO.-----CLIENT/SUBJECT ..:::V O:L:C 

-----------------------------;=~T~A~SI~<~N~O~.========; ,TASK DESCRIPTION 

D/\·r·E APPROVED BY PREPARED BY-------- DEPT---- ----

MATH CHECI< BY _____ _ OEPT ____ UAi'E ----

METHOD REV. BY-----.. - ~· DEPT~ DATE --- DEPT DATE 

--~-(c.()I:~D'b. . 
r;,,J'{J~f)!; J,_ .. uJ_,:•---oor.~ .. ~ .... ··: .. ·····= .... 

_aJ/!; tU. i . . :· ':''' 
-·-

5:/PJ JU : __ --: ..... 
0 ...... U, .. .. -:-:--""'! .. ..... . 

+--+ ........ ~ ' ........ ~ .... ' 

~ i ..... ~- ..... 
+----! ........ ~.. . . .. . . ; . . 

....... : ....... j ....... . 

~ 
·······:···"····j········· 
~ 

.. ( .. -- .. ~····"··· 
~ 

. ......... :"'''"''!:·"'···• ...... . 

' .. i 
=···· ··r······· ........ T._ ...... r .. ····· 

. ' ..... ~ . ' ....... ~ .. ' 

·········:"·······:··· 

"''":'' '''!' 

.. '"':' ·····: .. 

OTHER SOILS FIELD SAMPLING DATA 

Blank entry Sample results not currently available. 

u Sample resolution undistinguishable from preset Field Action Levels. 

- Sample results Jess than preset Field Action Levels. 

0) 
T"" 

Q) 
0> 
ro 
a.. 



Health Physics Counting Laboratories 
Request for Analysis and Health Physics Data Sheet 

G Area Specific . 

• To be filled out by Submitter 

0 PaperWipe 
0 Glass Fiber Filter 
Ji(f Other: Er.plain ~ 0 ,· I 

Fidhir Check II 

Nezt Cal. Due 

Alpha/Beta 
Inst. ID 

P7o 1 
RWP#: 

Counting Facility T~cbnic.ian's S!gnat'!re:. ---------------------~-

• Radiological Control Technician's Signature:-----------------­

Date Submitted:------------- DateCompleted: _______ .....;,.. __ _ 

Revie"·ed B)·: -,?~;l215:::::.._ ____________ _ 
z;r 

HP# _____ _ DA&e: 

ML-9380 (6-94) G AREA SPECIFIC 

No. 

HP# _____ _ 

Page 20 



• 
RISK-BASED GUIDEliNE VALUES 

--------------------------~M~O~PLANT. __________ ~---------------

• 

• 

MIAMISBURG, CillO 

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 
Managedby . 

LOCKHEED MARTIN ENERGY SYSTEMS, INC. 
for the 

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

FINAL 
{REVISION 0) 
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TABLE4A 

CHEMICAL GVfor 
TR=IO ... 

lll&h E1ploslvcs 

liM X 

PETN 

RDX 2.70c+OJ 

lnor1anln 

I Aluminum 

Anllmony 

!Arsenic 

Blrium 

,Beryllium 7.00c•OI 

: Codmlum Cl>lcl) 

Cllromlum Ill 

CllromlumVI 

Cobalt 

Copper 
--

Mound Plant 

"U 
Ql 
!0 
(D 

1\.) 
1\.) 

• , 
'·~._::.• • 

I 

I 

Construction/Mound Employee ~Soil/Sediment Guideline Values: Chemicals (Unitsj= mg/kg) 

Ingestion 

GV for GVfor GVfor 
TR=Ut' TR .. to ... Hl=l 

S • .SOe+04 

2.7011+02 2.7~1 3.20c+Ol 

4.2Sc+02 
.. 

J.20c+02 

7.50c•O~ 

?.OOc+OO 7.00c-01 S.SOc+OJ 

I.O$ctUl 

I.O.Sc•06 

.S • .SOc+OJ 

,. 

--·-··- --·- '---

Inhalation 

GVfor GVfor GVfor 
TR .. I<tf TR=IO'' TR=IO ... 

6.00e+O.S 6.0011+04 6.00c+Ol 

l.6Sc+06 3.6!1e+O.S J.6Sc•04 

.S.00c+06 .S.OOe+OS S.OOe•04 

7.S0e+OS 7 • .SOc+04 7 . .SOctOl 

Risk -Based Guideline Values Report 
December 1995 

I Ingestion +Inhalation 

GVfor GVfor GVfor GVfor 
Ill• I TR•'IO ... TR•IO"' TR•I04 

I 

i 
: 

I. 

I 

I 
I 
i 

I 
' 
I 

l.$$e+07 I 

?.oactOI 7.00e+OO 7.00c·OI 

I 

I 
I 

' 
j 

I 

j 

GVfor 
Jn ... l 

7.SOe+04 

6 
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I 

TABLE4A 

CHEMICAL 

Cyanide 

Iron 

lead 

Lilhium 

Manganese (Oiel) I 

Mercury 

Nickel 

Sil•cr 

lhelllurn 
I 

Venadium 

Zinc 

Oraonlct 

1,1,1· l'richloroelhane 
I 

1,1-0ichloroelhenc : 

1,2 -Dichloroethane 

I 

Mound PJiinl 

: 

I 

: 

I 

GVfor 
TRolo·4 

l.30c+OJ 

• : • .. 

I 
Construction/Mound Employee- SoiUSediment Guideline Values: Chemicals (Units= mglkg) 

• I 

Ingestion Inhalation I Ingestion + Inhalation 
I 

GVfor GVfor GVfor GV for GVfor GVfor GVfor GVfor G
1
Vfor GVfor GV for 

TR .. Jo·' TR .. I04 HI= I TR=IQ-4 TR=Jo·' TR=-J0-6 HI=I TR .. IQ-4 TRoJQ•S TRcJQ-6 HI=I 

2.1Se+04 I 
I 
I 
I 

1.50e+O' J.jj~6 I 1.3S~S 

3.20e+02 9.,0c-+06 l 3.20e+02 

2.Ue+04 I 
,.50e+OJ l 

I 
7.50o+OJ I 
J.20c+05 I 

I 
I 

1.05e+05 l-~· I l.90e+OI 
I 

l.J0cf02 3.JOc+Ot 1.70c+Ol 1.70c+02 1.70c+OI 1.1~03 1.10c+02 I.IOc+OI 

Risk -Based Guideline Values Report 
December 1995 
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• • 
TABLE 4B Construction/Mound Employee· SoiVSediment Guideline Values: Rndionuclides (Units= pCilg) 

RADJONUCLIDE I GV for 
TRaJ0-4 

Mound Jllnnl 

Ingestion 

GVfor 
TR ... Jo-s 

External 

GVfor 
TR=I0-6 

Risk -Based Guideline Values Report 
December. 1995 

•• 
l ' 

Inhalation Ingestion + External + Inhalation 

70 
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SUPPLEMENTAL 
REFERENCE OAT A 

PRS 376 

- - ---- --- - - - -- - ---
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' Mound Environmental Restoration Program · 
Soil Gas Confirmation Sampling Results- Block D 

! 

Chemical Detections 
ANALYTE SGC SGC SGC SGC SGC SGC I 1 o·"' Construction 

NAC NAC NAC NAC NAC NAC Background Worker 
000012 000013 000014 000015 000016 oooo11 I Guidelines 

· ~~~ -<P..NIG~ (mgtl<g) 
13100 8460 17700 7370 19~00 NA Aluminum 14100 20000 

Antimony N~ 425 
Arsenic 1.9 BJ 1.2 BJ 2.7 3.6J 3.4 2.4 B 8.6 320 
Barium 78.4 53.4 110 51.3 B 68.7 119 18:o 75,000 
Beryll1um 0.44 0.20B 0.68 0.24 B 0.46 0.96 1.3 1 
Bismuth 0.82 B 1.2B N~ NA 
Cadmium 6.0 4.6 7.7 3.7 5.7 8.6 2.1 1,050 

I 

Calcium 127000 J 222000J 94200 342000 133690 23800 310000 NA 
Chrom1um 17.3 10.8 22.3 9.1 17.7 24.5 20 1,050,000 

l I 

Cobalt i 12.7 J 7.5BJ 13.9 5.8 B 11.6 B 18.5 19 NA 
I 

Copper l 21.3J 13.5J 22.4 12.2 19.3 26.9 26 NA 
Cye1nide 1.8 1.0 ND 21,500 

-- __!!_·-··· ---- ,_ 
Iron ··- i 27900 1 ·2noo --- 3630o -16600 266oo 4oooo 3sopo NA 
Lead • 9.3 J t 29.4 J 12.9 14.3 14.1 27.5 48 NA 
Lithium ~ 25.3 i 17.8 B 30.7 15.0 B 25.1 34.1 26 NA 
Magnesium ~ 19900 J I 7250 J 8190 4760 14600 6250 40000 NA 
M:~ua~ese l 658 § -543 939 - · -·- 689 6n-- ~-1~6~ ----1~~cr·-----· T3;~~oo 

Molybdenum 1 1.3 B i 0.81 B 1.3 B 0.51 B 1.3 B 0.76 B 2~ NA 
Nickel t 26.4 t 17.6 31.4 13.8 23.9 34.4 3~ 21,500 
Potassium- r 1630 -~ ·rroo·s --~22s-o a~ -·Toron·-~209crs----3eao 190

1
0 NA 

Sodium 't 2490 J ~ 328 BJ 142 B 248 B 398 B 209 B 24~ NA 
Ti~ 1 1.6 B ~ 1.1 B 0.98 B 1.7 B 3.3 B 20

1 
NA 

Vanadium l 22.4 l 12.9 29.4 10.7 23.8 30.2 25; 7,500 
ZifiC t 68.5 ~ 44.9 92.5 67.7 70.5 103 14Q 320,000 
J ~ Numerical value is an estimated quantity ' 1 
N~ - Background value not available 1 _j . I 

\._ ?R ~ 3 52 NOTE: No entry equate -
to a n<?n-de~ect. 

- Block D Results Page 9 of 14 3/8/96 
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Mound Environmental Restoration Program 
Soil Gas Confirmation Sampling Results·- Block D 

Chemical Detections 
ANALYTE SGC SGC SGC SGC SGC 

NAC NAC NAC NAC NAC 
000012 000013 000014 000015 000016 

::ii:::MI·VULA IILI:::::i {J.l.Q/I<g) 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 18 J 47 J 
Benzo(a)pyrene 21 J 42 J 
Benzo(b )fluoranthene 22 J 39 J 
Benzo(g,h,i)perylene 33 J 
Benzo(k)fluoranthene 17 J 46 J 
Bis(2-ethylhexyl)phthalate 35 J 100 J 
Carbazole 
Chrysene 22 J 51 J 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Fluoranthene 38 J 100 J 
Fluorene 
lndeno(1,2,3-cd)pyrene 27 J 
Naphthalene 61 J 
Phenanthrene 63 J 
Pyrene 37 J 87 J 
· • Numerical value is an estimated quantity 
lA - Background value not available l 

I "'- PRs 382 

' 

NOTE: No entry equates 
to a non-detect. 

·Bloc kID Results 

' 

• 
SGC I 1 o·" Construction 
NAC Background Worker 

oooo11 I Guidelines 

NA! NA 
NAI 320,000,000 
NAI 4,100 
NAI 410 
NA1 4,100 
NAI NA 
NAI 41,000 
NA! 215,000 

~~I 
NA 

410,000 
NA 105,000,000 
NAI 21,500,000 
NA 410 
NA NA 
NA NA 

28 J NA 42,500,000 
NA NA 
NA 4,100 
NA NA 
NA NA 

26 J NA 32,000,000 

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

Chemical Detections 
ANALYTE SGC SGC SGC SGC 

I NAC NAC NAC NAC 
000012 000013 000014 000015 

. GENERAL ANAL Y Jl:::t; 
%Solids 84.7 81.7 80.9 74.0 
Nitrate-Nitrite (mg-N/kg) 1.8 2.1 4.9 3.0 

VOLATILES (llg/kg~ 
1 ,2-Dichloroethene (total) 96 
2-Butanone 8J 10J 
Benzene 2J 
Carbon Disulfide 4J 
Ethyl benzene 1 J 
Toluene 28 
Trichloroethene 3J 
Xylene (total) 1 J 4J 
J - Numerical value IS an estimated quantity 

\_ 

: ""--- f'R'S. 352 

I 

i 

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

. 

c:k D Results Page 1 of 14 

I 

• 
SGC SGC I 1 o·" Construction 
NAC NAC Background Worker 

000016 oooo11 I Guidelines 

85.3 72.8 --- ---
2.4 6.4 26 NA 

NAI NA 
NAI 46,500,000 
N.AJ 32,000 
NAI 1,400,000 

I 

NAI 2,400 
NAj 1,250,000 

~-~I 125,000 

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

Chemical Detections 
ANALYTE SGC SGC SGC SGC SGC 

I NAC NAC NAC NAC NAC 
000012 000013 000016 000024 000025 

~ADIONUCLIDES (pCi/g) 
Americium-241 (AM-241) 0.3033 0.211 1.16 . 0.273 0.6393 
Bismuth-207 (81-207) 0.093 0.06274 0.116 0.1 0.124 
Bismuth-21 0 (81-21 OM) 0.135 0.0902 0.1614 0.1055 0.1519 
Ceslum-137 ~CE-137DA) 0.117 0.0946 0.199 0.383 0.185 
Cobalt-60 (C0-60) 0.128 0.1158 0.149 0.1488 0.192 
Plutonium-238 (PU-238) 0.101 0.0107 0.253 0.523 0.288 
Plutonium-239/240 (PU-239/41 . 0.00154 0.00304 0.00413 0.0141 0.00665 
Potassium-40 (K-40) 15.5 4.65 15.2 12 18.1 
Ra:dium-226 (RA-226DA) 0.592 0.289 0.934 0.714 1.22 
Thorium-228 (TH-228) 0.697 0.247 1.04 0.775 1.16 
Thorium-230 (TH-230) 0.803. 0.359 1.36 0.988 1.49 
ThOnum-232 ~TH-232) 0.769 0.21 0.893 0.938 1 
Uranium-234 (U-234) 0.693 0.378 . 0.765 0.718 1.07 
Uranium-235 (U-235) 0.0231 0.0188 0.0394 0.0276 0.0467 
Uranium-238 (U-238) t 0.681 0.424 0.993 0.839 1.14 
NA - Background value not available 
NO - No detections in background samples 

\pgs~2 
NC - Background value not computed 

I 

I 
I 

I 

I 

NOTE: No entry equates 
to a non-detect. 

ck D Results Page 13 of 14 

• 
I 

· SGC I 1 o·u Construction 
NAC Background Worker 

oooo21 I Guidelines 

Nol 0.384 5.0 
0.101 NDI 0.18 
0.141 NDr NA 
0.169 0.42 0.46 
0.182 NC\ 0.10 
0.259 0.13 5.5 

0.00381 018
1 

5.5 .. 
21.7 

3;1 
NA 

1.5 0.14 
0.986 1.51 0.85 

1.57 1.9 44 
0.915 1.4 50 

1.07 1.1 38 
0.0592 0.11 3.4 

0.869 1.2 11 

3/8/96 
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SOIL SCREENING LEVEL CALCULATI\ONS 
Soi,l concentrations that pose no calculated threat to \groundwater 

REFERENCES 
I 

Schairbaum, J.R. and Frost, J.P. 1988. •The Hydrology of Sica more Farm - A Prelim.inary Report.· Center forl Ground water 
Management, Wright State University. September 20, 1988. 

DO~. 1994. ·operable Unit 9, Hydrogeologic Investigation: Bedrock Report: U.S. Department of Energy, Albuquerque Field Office, 
Albuquerque, New Mexico. January, 1994. . . I 
USEPA. 1994. •Technical Background Document for soil Screening Guidance- Review Draft: U.S. Environmental Protection 
Agency, Office of Emergency and Remedial Response. EPA/540/R-94/106 December, 1994 
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Soil Screening Level (10m source, 0.01 hydraulic gradient, 500m from ·reJeptor) 
I 1 

A Soil 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). \ 

Soil Screening Calculations are used to detennine 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 n1ixing at a particular 

I 

PRS. The input parameters represent conditions at the PRS. MCLs are assumed to be protective of ground water that will be used 
as a drinking water source. Note that the distance a PRS lies from a potential drinking water receptor (BVA)1\· generally controls the 
amount of ground water mixing. . 

NOTE: Once the equation calculates a mixing zone depth (d) that is equal to the aquifer thickness (da), no ldditional mixing or 
dilution takes place. This is the maximum attentuation that the Soil Screening Level Equation calculates. Air distances to a 
potential receptor greater than the distance that first causes the mixing zone depth to equal the aquifer thickhess creates no 
additional attenuation. For this reason, the tables are only reproduced until (d) is equal to the aquifer thicknJss, which In the case 
of the Mound Plant Bedrock is 15 m. l 
Parameters for soil leaching calculation: I 
Definition Parameter Main Hilltop soil Units 
source length parallel to ground water flow L 10 m 
aquifer thickness (DOE 199~1 da 15 m 
hydraulic conductivity (DOE 19941 K 52 mlv 
hydraulic gradient at the source i 0.01 m/m 
horizontal distance to rec~~tor xr 600 m 
infiltration rate (Schairbaum & Frost 1988) in 0.15 m/y 
soil-water partition coefficient (Koc * foe for organic chemicals) Kd chemical specific Ukg 
saturated porosity Ow 0.15 
air filled porosity Oa 0.28 
Henry's Law constant* 41 (0 for metals and radionuclides) H chemical specific 
dry soil bulk density B 1.6 kg/L 
sou• organic carbon/water partition coefficient Koc chemical specific Ukg 
fraction organic carbon in soil (DOE Mound Plant Data Base) foe 0.02 
mixing zone depth d 15 m 
dilution factor (used to multiply the target concentration) df= 6.20 

' 

', 

EENING LEVELS 3/25/96 Prepared by Alec Bray 
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Mixing Zone Depth Calculation 

MIXING ZONE DEPTH (d) 

d ~ (0.0112(l+xr)2
}
0
·
5 + da{1 - exp[(in(l+xr)}/Kida)]} 

1 

DILUTION FACTOR (df) 
df = 1 + Kidlinl 

SOIL SCREENING LEVEL CALCULATION 

SSL = Cw{Kd + (Ow + (OaH))/B} 
' 

Kd = Koc • foe 

INP.UT PARAMETER DEFINITION 
MCL 
cw 
Kd 
ow 
Oa; 
H 
8 
Koc 
foe 

' 
I 

: 
' 
I 

CREENJNG LEVELS 

• • 

(Equation 3) 

(Equation 4) 

(Equation 1) 

(Equation 2) 

moll J II I 
mg/l target soil leachate. Acceptable water cone. * df 
Ukg soil-water partition coefficient I 

saturated porosity_) I 
air filled porosity I I 
Henry's law constant * 41 to make dimensionless 

kg/l dry soil bulk density I 
Ukg soil organic carbon/water _partition coefficient 
gig fraction organic carbon In soil I 

3/25/96 Prepared by Alec Bray 
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