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• PRS272 

PRSWSTORY: 

PRS 272 (also known as Area 10) was identified as a potential release site 1 during the 
Comprehensive Environmental Assessment-and Response Program Phase I· Installation - · 
Assessment in 1986? PRS 272 was identified because of historical evidence that radioactively 
contaminated debris was dumped in this area and because of suspicion of contamination due to 
run-off from Area 12 (PRS 273).3

' 
4
' 
5 The site is an area ofland located west of Building 33 on 

---------the-slope of-the-SM/PP-Hill;· covering-an area-ofapproximately-I-3~000·squate fee[ 2
- --- -----------

PROCESS DESCRIPTION: 

Prior to the acquisition of the current Mound property, research and production work was 
conducted at various locations in Dayton, OH, known as Unit III and Unit IV. These ceased all 
operations in 1948. Some Unit III structures and most of the Unit IV structure were demolished 
and transported to Mound for disposal. Demolished debris were reported to consist of concrete 
contaminated with polonium-21 0.3 One hundred and sixty truckloads of debris were brought to 
Mound from Unit IV and 100 truckloads were brought from Unit III. Some of this is thought to 
have been dumped in PRS 272.3 Some more recent disposal may also have occurred in PRS 272, 
but this is not known for certain. 3 

· 

• CONTAMINATION: 

• 

Polonium contaminated debris located in PRS 272 is no longer present due to rapid radioactive 
decay (138 day halflife).2 

In 1984, the Site Survey Project 4 took two surface samples at PRS 272 and analyzed them for 
plutonium and thorium contamination. Samples results were below the soil cleanup guidelines 
for plutonium-238 (Mound ALARA for pliltonium-238 is 25 pCilg) and thorium-232 (5 pCilg8

).
4 

A soil sampling at PRS 272 (extent and exact location unknown) indicated one core sample with 
a plutonium-238 concentration between 10 to 99 pCilg.4 

In 1994, a PETREX soil gas survey was co~ducted at PRS 272.6 No relative elevated readings were 
detected. 

In 1995, the Other Soils Characterization 7'
9

'
10 divided PRS 272 into 15 foot by 15 foot grids and 

sampled for organics (organic vapor analyzer), metals (X-ray fluoroscope) and radionuclides 
(field detection via FIDLER and lab analysis via Mound gamma spectroscopy).7

' 
9
• 

10 Sam~les 
were taken in 4 foot intervals down to 12 feet unless refusal was reached prior to 12 feet. 7

' • 
10 A 

total of 64 samples were analyzed. 10 

1) Two samples exceeded soil guideline value for plutonium-238 7 (Mound ALARA for 
plutonium-238 is 25 pCilg). Maximum plutonium-238 concentration identified was 41 
pCilg (plutonium-238 detection levels varied between 12 and 87 pCilg).7 
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• Five samples exceeded the soil guideline value for cesium-13 7 (1 0-6 Risk Based Guideline 
Value is 0.46 pCilg). Maximum cesium-137 concentration identified was 0.70 pCilg 
(Mound background for cesium-137 is 0.42 pCi/g). 

2) No organics were detected above background levels.7 

. 3). Chromium was detected above field-action levels (285 mg/kg)·but 400 times less than· the 
10-6 Risk Based Soil Guideline value (lx106 mg/kg).7

'
11 One lead sample (535 mg/kg) 

exceeded the residential regulatory guideline for lead ( 400 mg/kg). 7 

-· ~----- ---READING-ROOMREFERENf:ES:----- ------------------------

1) OU9 Site Scoping Report: Vol. 12- Site Summary Report, December 1994. (pages 6-8) 
2) Comprehensive Environmental Assessment and Response Program (CEARP) Phase I: 

Installation Assessment, April, 1986. (pages 9-1 0) 
3) OU9 Site Scoping Report: Vol. 7- Waste Management, February 1993. (pages 11-14) 
4) OU9, Site Scoping Report: Vol. 3- Radiological Site Survey, June 1993. (pages 15-19) 
5) Preliminary ReviewNisual Site Inspection for RCRA Facility of Mound Plant, July 1988. 

(pages 20-21) 
6) OU5, Operational Area Phase I Investigation Non-AOC Field Report, June 1995. 

(pages 22-26) 
11) Risk Based Guideline Values, December 1995, Final, Revision 3. 

• OTHER REFERENCES: 

• 

7) Other Soils Characterization Report, Draft, January 1996. (pages 27-33) 
8) Code of Federal Regulations, 40CFR192.12 and 40CFR192.41. 
9) Sampling and Analysis ran for the Other Soils Areas, Addendum 2: Area 10, June 1994. 

(pages 34-37) 
10) Other Soils Field Sampling Data. (pages 38-41) 

PREPARED BY: 

Jean Boling, Member ofEG&G Technical Staff 
George Liebson, Member ofEG&G Technical Staff 
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•• MOUND PLANT 
PRS 272 

CONCRETE DEBRIS DISPOSAL SITE 
AREA 10 (SM/PP IDLLSIDE) 

~---~-RECOMMENDATION: · ~~ · · · ~- ~ ·- --~ -- -~ 

This soils area was identified as a Potential Release Site (PRS) because of (1) evidence 
that polonium-21 0 contaminated debris was dumped in the area and (2) suspicion of 
thorium-232 and or plutonium-238 run-off from Area 12 (PRS 273). The half-life of 

--·-~-- ---· -- ·polonium-is 1~38--days;--'fherefore;- ·it~would~no~longer~be~present above~naturally-- ~- -~------· 

• 

• 

occurring background. The most extensive sampling of PRS 272 took place in 1995. 
Sixty-four samples were taken from the 13,000 square foot area. Results showed all 
thorium-232 concentrations were at or below regulatory guidelines. Two plutonium-
238 samples exceeded the 25 pCilg Mound ALARA. However, all plutonium-238 
concentrations were below both the DOE historical on-site plutonium clean-up level 
(100 pCilg) and the 2x1o·s Risk Based Guideline Value. The fact that five cesium-137 

. samples exceeded the 1x10-6 Risk Based Guideline Value does not indicate 
contamination since the cesium 10-6 Risk Value is similar to the Mound cesium 
background value (0.46 pCilg versus 0.42 pCilg). All cesium-137 concentrations were 
below the 2x10-6 Risk Based Guideline Value and were within two times background 
cesium levels. One lead detection exceeded the residential standard of 400 mglkg. 
Since only one sample exceeded (1.3 times) the residential standard and the remaining 
63 samples were well below the standard, lead is of no concern in an industrial 
scenario. 

Therefore, since the polonium-210 has decayed away and since characterization of the 
PRS 272 area has not shown a contamination problem, PRS 272 requires NO 
FURTHER ASSESSMENT. 

CONCURRENCE: 

DOEIMB: ??~/..&~ wW£ 
Arthur W. Kleinrath, Remedial Project Manager (date) 

USEPA: 

OHIO EPA: 
Brian K. Nickel, Project Manager 

SUMMARY OF COMMENTS AND RESPONSES: 

Comment period from to------------
0 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 9 SITE SCOPING REPORT: -
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MOUND PLANT 
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December1994 

Final 

U.S. Deparbnent of Energy · · 
Ohio Field Office 

EG&G Mound Applied ~echnologies 
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Tabla A.1. Comprehensive Tabulation of Potanllal Release Sites 

. i:Ji&c;lptio~ of ~~~torv and, Natur~ ot\v~~te H.ndltnii · ·· 

Site Name 
Area 10, Concrete Debris 

location 
G·B 
G-9 

status Potentlai Hazardous substiiiicei I ne; 

Polonlum-21 0, Cobalt-60, Plutonium-238 11, 4, 
lfrom runoffl 5. 18 

Grounds 

Hazardous Conditions and 
1 

lncldeniis · .. ! 

Releasei Ref 
Suspected 4,6 

• 
Environmental Data 

Anal vies" 
Ref Results 

14 Table 8.1 6 
ITablo 111.6 In Rof. AI 

~ 
a 12, 
laminated Soil 
Area 1 

G-9 Thorium, Plutonlum-238 (from runoff! 1, 4,1 Suspected I S 14, ~I 14, 15. I T~,b~e,~·!_._ ~-
5, 18 thorium i (Table~' I Grounds 

274 

275 

Area21,~ 6 H-9 Grounds Ceslum-137, Strontlum-90, Actlnlum-227, 14, 5, I Suspected I S 14, 61 14, 15~. Table 8.1 
Radlum-226 18 thorium I ITable Vll.21n Ref. 61 

Area 21, Detonator Shack ~rounds I Ceslum-137, Strontlum-90, Actlnlum-227, 1_4_ ._5 __ ·I Suspected I S 14. ~ ~5. 16 I Table 8.1 
_ Radlum-226 _18_ thorium __ .JL'("'_ ~ (Table Vll.21n Ref. 61 

6 

:, Orphan Soil from 
Jther Areas 

lill~ido Disposal Area 
Dredged Material 
•osal Area 11 a) 

Hillside catch basin 

ring Range Drum 
itorage Area 

•Analyte list Codes 
•sos. Soil Gas Survey 
cRSS, Radiological Sito Survey 

1·8 I In~ Polon.lum-210, Radium-226, Cobalt-60, ,4. 5,1 Susp~.J:,....?'""~ 6 i I 14, 15, 16 I Table 8.1 
~ Plutonlum-238, Cesium-237 18 ............... ! IT able X.1 In Ref. 61 

11·8 
lt-9 

H-8 

I listorical 

In service 

Com; · n/huilding debris, Paints. S -1 i I 1 I SGSb 
Thinners. Chem1 ntarninants, Asbestos. 1 T;'lhlc B.2 

Thorium, Plu -238 I 
1 
I 14, 15, 16 I Table B.1 

: (Tabla X.2 In Rei. 61 

Pl~mrunoffl- -~spactad I SW 11811 NoData! 

liquid chemical wastes 5, 1 SGSb 
18 Table 8.2 

Locations 3152, 3153, 
and 3187 

6 

12 

6 

12 

I 7 

14, 15 RSSc Locatio 162, 6 
50163. and S06 

(Appendix E in Rei. 61 

A.1·30 



• • I 

I 
I 
I 
I 

1 • Soli Gas Survey • Freon 11, Freon 113, Trans-1,2-Dichloroethylene, Cis-1,2-Dichloroethylene, 1, 1, 1-Trichloroethane, Perchloroethylene, Trichloroathylene,l Toluene : 
2. Gamma Spectroscopy· Thorium-228, ·230, Cobalt-60, Cesium-137, Radium-224, ·226, ·228, Americium-241, Actinium-227, Bismuth-207, Bismuth·210(n, Potassium-~0 
3 • Target Anelyte List 
4 • Target Compound List (VOCI 
5 • Target Compound List (SVOCI 
6 • Target Compound List (Pesticides/Polychlorinated Biphenyl) 
7 • Dioxins/Furans 
8 • Extractable Petroleum Hydrocarbons IEPH)/Total Petroleum Hydrocarbons ITPHI 
9 ·Lithium 
10 • Nitrate/Nitrite 
11 • Chloride 
T2 ;.Explosives 
13 • Plutonium-238 
14 • Plutonium-238, Thorium-232 
15 • Cobalt-60, Cesium-137, Radium-226, Americium-241 
16 ·Tritium I 

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 (Final). • 
4. DOE 1993a "Site Scoping Report: Vol. 7 ·Waste Management (FINAL)." 
5. EPA 1988a "Preliminary RevlewNisual Site Inspection for RCRA Facility Assessment of Mound Plant" 
6. DOE 1993d "Operable Unit 9, Site Scping Report: Vol. 3 ·Radiological Site Survey (FINAL)." 
7. DOE 1993c "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 end Mixed Wastes. • 
10. DOE 1992f "Operable Unit 9, Site Scpolng Report: Vol. 9 • Spills end Response Actions (FINAL). • 
11. Styron and Meyer 1981"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 Scoping 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 Magnatlc 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. • I 
21. Dames and Moore 1976a, b' "Potable Water Standards Project Mound Laboratory• and "Evaluation of the ~uried Valley Aquifer Adjacent to Mound Laboratory. • 
22. DOE 19921 "Closure Report, Building 34 ·Aviation Fuel Storage Tank. • 
23. DOE 1992j "Closure Report, Building 51 • Wasta Storage Tank. • 
24. DOE 1994 "Operable Unit 1, Remedial Investigation Report. • 
25. EG&G 1994 "Active Underground Storage Tank Plan. • 
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ALBUQUERQUE OPERATIONS OFFICE 

ENVIRONMENT, SAFETY AND HEALTH DIVISION. 
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COMPREHENSIVE ENVIRONMENTAL ASSESSMENT 
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. ' · .. 

AND RESPONSE PROGRAM 

PHASE 1: 

INSTALLATION ASSESSMENT 

MOUND·,_'· . 

DRAFT DRAFT DRAFT DRAFT DRAFT 
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238pu 

12 

13 210p0 

, 

Table V.3 (cont) 

Planned Future Actions CPF Al 

PFA--No further action is warranted. 

Prior to 1965. Area·was contaminated from SM 
operations. No estimate .available for quanti 
of activity or affected volume. The rec 
analysis of surface scrapings indicat 
degree of contamination. 

--Area 11 was submitt to and accepted by 
dial action is underway . 

PFA- rea 12 is being bmitted under the Site 
ey Prograq1 for reme · 1 action. 

1950. Polonium-contaminated wo from Unit 4 
Dayton operations burned. (Poloniu as decayed 
out to n£ndete9tablc levels.) Area appr 'mately 
9,000 ft . 

PF A-No further action is warranted. 

Mound CEARP Pbue I DRAFT April 18M ., 
Page 10 
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ans. used to jacket the. bismuth slu.gs! Other impurities were also present and are described i 

section of this report. Jhe·: iiickei and beryllium· originated from. the poloniu 

"fhe extent of thorium use at the Dayton un· 

tion and purification of polonium-21 0. 

Other work included mechanical 

nd electronic equip t and limited biological research on the 

ely et al. 1947). Neutron and a 

nufactured for sale to government and research o 

--~•._..wa,...._.AIIo4tMoi:MMH118-41MM188&-t~~i'MM-f~~~ The facilities and site were decontaminated and 

turned over to the Dayton Board of Education, the site owner (Halbach 1949). Some;Unit Ill block 
1 

structures were demolished and transported to Mound for disposal. ,li!aa·eciuuset liut"uoas disuaautled • 

aPia st~eseett~eiiltli"relst~ilt at-Moaud aud still.stauds todi,- as Baildiug 1 ~ 

All radioactive··waste was handled ·at"Unit IV-iri the same-manner as at Unit Ill.· It ~as packaged and 

shi_Pped by government. vehicles to ~~"~_;.;.fo! .. 7.~U~~.al. . :!b~·· prindpaf ·isotop"EI-was··-polonium-21 0. 

Radioactive-waste .. was-·not buried ~~site~~~~ ~h; i;;,ediate area of Unit IV. AIL_.operatioris at Unit IV 
. - ..,.,.... . 

---1~• ••aeed &Ad nere ·tr&Pisferred to Mou"d late .. ili~ 19:4811 J!rJhe spring of 1950, all Unit IV structures,, 

Highly contaminated materials were packaged and shipped to ORNL for burial. , Most of the-Unit IV 
- . . I 

strliirt' 1re was transpoaed to Moynd for djSpgSaC Clean fill dirt replaced the excavated soil, and the ··• ,._ 

site was completely landscaped to blend with the surrounding ·well-kept; .. upper-class suburban 
.... . . -. . . ..• . . .. . . . ,. 

Oakwood neighborhood. The property was then··retumed to the Talbott family estate: 

• BaQiQa&\i"& ~a\&Fiala ~reeeAt at tt.e uueret.et1ae uuere liFPiitea te t;eee &ti&Pititiea e:f I'II&PiitiFPI.i1Q fre"' 

tr&o iAil\'&ili &f &tWiF&A~BAt&l ~8AiteriPIII SBFPij!lea, eieessa, S&FPII'I 

ER Program, Mound Plant 
Revision 0 
MOUN)91M9SSF072.WP1 7/29192 

RifFS. OU 9, Site Scoping Report: Vol. 7 ·Waster. 
July 1992 
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evels within Area 7, reported as a result of the Site Survey e Ject investigation, 

ori':'m concentrations of 1.4-0_ and 20._5? p_Ci/ 

samples (DOE 1991 c). 

pCi/g), and tritium (5.23 nCi/L). 

6.1.1.4. 

Area 8 is northwest of Building 31, e SM/PP Hill in the eas portion of Mound (Figure 6.1 ), and 

encompasses approximately , 00 tt2 (MRC 1985a). Area 9 and 1 were contaminated by the 

-232 sludges in 1965 and 1966. When these are 

.nation (in 1965), the soils were disposed of in Area 8 and During the 

Radiological Site Survey (DOE 1991 c), plutonium-238 was detected a 

tration of 24.4 pCi/g in a surface sample; all other surface samples were less than 1 

6.1.1.5. Area 1 0, Debris from Dayton Units (Historical) 

: .. Area 1 0 is west of Building 30, on the slope of the SM/PP Hill, in the east-central portion of Mound . 

(Figure 6.1) (DOE 1991 c). It w~s used for the disposal of concrete contaminated with polonium-21 0 

from the Dayton operations. The concrete was deposited in 1950 and, because of the short half-life 
. J 

of polonium-21 0 ( 138.4 days), is no longer radioactive (DOE 199'2g). One hundred and sixty 
. " 

truckloads of debris were brought to Mound from Dayton Unit IV (Halbach 1950), and 100 truckloads 

were brought from Unit Ill. It is unknown how much of this was stored in Warehouse 10, the tropical 

huts, or dumped in Area 1 0. Many of the temporary buildings at Unit Ill were also razed and brought 

to Mound when that facility was decommissioned. Some more recent concrete disposal may also have 

· occurred, but nothing is known for certain. The area is estimated to be approximately 150 ft by 1 00 

ft. The single surface soil sample collected from Area 1 0 during the 1982 to 1985 Radiological Site 

Survey had a plutonium-238 concentration of 11.8 pCi/g and a thorium concentration of less than ~ 

. pCi/g !DOE 1991c) . 

ER Program, Mound Plant 
Revision 0 
t.IOIJ...09/M9SSF072.WP8 7130192 

RI/FS, OU 9, Site Scoping Report: Vol. 7 • Waste I 
July 1992 
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• 
-- ---- -- -on·e of the-A-faa - -cations:--it is not -kllown if-bedrock ~as -_;n~~ntered during 

it app at the majority of the core sampling did not penetrate fill and reach the orig1 

-~~-. 3.7. AREA 10 

•• 

• 

Area 1 0 is located on the slope of the SM/PP Hill, adjacent to Area 1 2 (Plate 1 ) . Area 1 0 contains 

concrete and debris contaminated with polonium-21 0 from the 1949 and 1950 demolition of the old 

Dayton operations (DOE 1992g). The debris was covered over with a layer of dirt. With a half-life of 

138.4 days, the polonium-210 is no longer present due to radioactive decay. The actual size of the 

area affected by the debris disposal is unknown so the area depicted on Plate 1 should be viewed as 

schematic. 

One surface sample was collected in Area 1 0 during the Site Survey Project, sample S0604 (Plate 1; 

Table lll.6). This sample contained 11.8 pCi/g of plutonium-238, and less than 2 pCi/g of thorium. 

It is not known where this sample was collected in relation to the debris. No analyses are known for 
• • gamma spectroscopy that would have detected cobalt-SO or perhaps bismuth-207. 

Because of its location on the slope of the SM/PP Hill, Area 1 0 is in a position to receive surface water 

runoff from areas upgradient, such as the adjacent Area 12. Since there are no other known 

contaminants associated with the concrete, it is believed that the plutonium-238 detected in the 

surface sample is the result of deposition from surface water runoff. The original Site Survey Project 

Report notes that more recent D&D Program core sampling in Area 1 0 indicated one sample with a 

plutonium-238 concentration between 1 0 and 99 pCi/g. 

t:O~E: After this report was written, the 1995 Other Soils Charact~rization ~ 
Sampling effort (REF 7 & 9 of this PRS) did perform gamma spectroscopy ) 
analysis of PRS 272 (area 10) . 

ER Program, Mound Plant 
Revision 2 
MOIN)IIMBSSD12.WP3 3131193 

OU 9, Site Scoping Repon, Vol. 3-:""Rad Site Surv 
March 1993 Page 16 



Table 111.6. Mound Site Survey Project - Area 10 

• Plate 1 Coordinates MRCID Depth Plutonium-238 Thoriumb 

bocation• ~ ~ Ji2...... M2:rt (inch! ~ ~ 

50603 2750 2415 6784 08-84 0 0.69 b 

50604 2750 2465 1319 08-84 0 11.8.0 b 

8 Map locations are given using a •c• to designate core locations and an •s• to designate aurface locations. 
bA •b• indicates that the total thorium concentration was less than the background level of 2.0 pCi/g, using FIDLER 
screening. Therefore, radiochemical analysis was not performed. ~ -~- _ -----~--__ ----~- ~- ---··-~~ 

- ~----- -RDLER·•field-instrumennor-the Cletection oflo-nergyredlation 

• 

• 

MRC ID - Monsanto Research Corporation Identification 
pCi/g - picocuries per gram 

GAMMA SPECTROSCOPY 

ER Program, Mound Plant 
Revision 1 
MOUNl9\M9SSD12.WP3 12128192 

OU 9, Site Scoping Report, Vol. 3-Rsd Site 
December 1992 Page 17 
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Hi IWJ 
~ f 
~ i 

I -, a 
Ar .. 3 

Ar .. 414• 

Ar .. 6 

Ar .. 8 

Ar .. 7 

Table Xl.1. 

Plutonium-138 
JaQla1 

36&.00 

0.3&• 

Thorium 
JaQla1 

• 
i 

I 
Maximum Radioactivity Concentrations In Sol Samples from Major ~reas 

I 

Trttlum 
Ja.9lmU. 

Cobelt·80 
J29La1 

LDL 

C.elum-137 
IR9lll 

1.1 

RIICIIum-228 
.ll9lal 

2.0 

Americium- J4 I 
1R9lal 

I 
Actinium-117 
i IR9lll 

lllemutft.207 
' JR9I1 

• 
lllemuth· 2 I Om 

J29lll 

~ AN~ 2&430 t.U lOl tol ~ 
r ... "' . 

0 c 
c-

3.3 LDL 

"0 
Q) 

(Q 
CD _., 
(X) 

~-·Ar .. 10 -- -- j I• <I 

'-:II 

i! 
-t' 
CD< 
:~ 

Col 
I 
:II 

B. 
en 
i' 

~ 

Ar .. l:l 

Ar .. 14 

313.00 

6.74 

181.10 

<2 

1.24 

Ar .. II" ~ 

lDL LDL I. I lDl 

lDL LDL 1.2 lDL 

·- ....... !l'H.- 0.36 LDL LDL 1.2 ~ lDL I •• 

Ar •nw totel thodum -entretlon wu 1111 then tt. llea•1round llwl of 2 pat1. ualng fiDI.fR eareerq; the,.lore, riiCIIDclwmlcel enelyala w .. not pertonned, 
•Mod of tt. ,., ..... , for thle rldlonuclcla for thlt .,.. • .,.. ,.ported •• NR. See tha .,..apec~rto tabulated ,......... I 
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• 
Name 

Powerhouse 
Spills 

WD Building 
Underground 
Tanks (4) 

Building 61 
Spills 

Bufl ding 9 
~ Spi 11 s 

Valley-3 
area 

Main 
Hf 11-6 

SM/PP 
Hi 11-5 

t 

Contaminant 

Plutonium 

paint 

Radioactive 
Wastes 

Waste Oil 

Waste Oil 

Sand 
Containing 
Cobalt-60 

Thori um-238 
contaminated 
dirt 

Polonium 
contaminated 
concrete 
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• Table ;3 Other Areas of Concern 

Location 

See Figure V .1., 
Page V-19, Ref. 66 

Soil adjacent 
to Paint Shop 

Soil adjacent 
to Powerhouse 

WD Building 

Between the 
Overflow Pond 
and Well No. 1 

North of Building 76 
east of Building 65. 

West of 
Buil df ng 30 

West of 
Buil di ny 30 

Volume/Area 

Unknown 

Unknown 

Unknown 

Unknown 

2,100 ft2 

25,000 ft2 

13,000 ft2 

l Cause 

Spilled 
Solutions 

I 

L~aks, spil 
I 

o~ dumJ! 
I 
1fll s 

I 
I 

Corrosion 
l~aks (suspected) 

I • ' 
I 
I 

D 
I • ump1ng 

(suspected) 
. I . 

I Dumping 
! 
I 
I 

Contaminated 
so~l dumping 

I . area 
i i 
il dumping 

ar 
I 
I 

Dumping area 
fo~ contaminated 
dirjt 

I OUfT!ping 
area 

I 
! 

• 
Reference 

55 

55 

55 

55 

55 

81 

81 

81 

81 
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• 
3.0 Methods 

Area9 

Of the 160 locations projected for Area 9 sampling, 106 locations were sampled and 
screened. The remainder were eliminated due to the presence of utilities or other physical 
constraints (curbing and fencing). 

Area 10 

Of the 28 locations projected for Area 10 sampling, 4 were eliminated due to physical 
-------•- _ ------· _CQnstraints..(massiy_t= ~on~te slab~_'?! ste~~!Q~S of_a nmovy ~~~). Pri<?._r to S!J!lPJ.i!lg,_ 

the services of a local contractor were required to remove brush, small trees, dead wood 
and branches. All of Area 10 and access to the area required clearing in order to mobilize 
sampling equipment into the area 

• 

• 

Area 12 

Of the 70 locations projected for Area 12 sampling, 23 were eliminated due to the 
presence of overhead high voltage power lines and underground utilities. 

A majority of the Area 12 samples were collected by the field team while wearing 
Level C respiratory protection. Level of protection and required personnel protective 
equipment were defined in the RWP and outlined in the site HASP . 

Field instrumtmts indicated elevated radiological activity in the soil along the west 
boundary of the area. After consultation with the Mound Project Engineer, additional 
sampling was conducted west of the original area boundary. 

Prior to sampling, the services of Mound's heavy equipment operators were required to 
remove brush, small trees, dead wood and branches from the locations to be sampled. A 
total of 22 additional borings were required in order to define the lateral extent of 
radiological contamination in this area. 

Area20 

Of the 50 locations projected for Area 20 sampling, 37 locations were sampled and 
screened The remainder were eliminated due to the presence of a bank of underground 
high voltage power lines, other underground utilities or other physical constraints 
(guardrail and ditch). 

Area23 

Of the 70 locations projected for Area 23 sampling, 27 locations were sampled and 
screened. The remainder were eliminated due to the presence of overhead power lines, 
underground utilities or other physical constraints (guardrail and ditch). 

ER Program, Mound Plant 
900-' Draft (Rev. 0) 

Other Soils Characterization Report 
January I 996 
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5.0 Results 

les in·Area 9 triggered field screening action levels: 

• Fifty-five es exceeded limits for hazardous c 
_ _ __ _ •. Jbree samples exc d limits for radionucr 

• Two samples exhibited e 
1-
. compounds 

! --------- ---Qrganie-vapors from-soil-s es -peaked at-300-meter- · -on -both-the OVA-and-OVM-;-- -- - ~-- ----· 

I 

I 

I 

I 

I 

I 

I 

I. 

r.• 
I .. 

-

Elevated concentrati of Pu238were found in excess of limits in soil samples 
collected fro site. Maximum concentration detected was 156.2 

' Twenty-two samples in Area 1 0 triggered field screening action levels: 

• Twenty samples exceeded limits for hazardous compounds 
• Two samples exhibited elevated levels of both radiological and hazardous 

compounds 

;No organic vapors were detected in soil samples at the site. Elevated concentrations of 
;chromium and lead were detected by the PXRF. Pu238 was found in excess of 41 pCi/g 
:in soil samples collected from the site. 
I 
t 

~Table 5.7 shows Area 10 field results exceeding action levels. Figure 5.6 graphically 
epresents Area 1 0 field sampling results. 

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

/1!: :D&: D10-SOILS\R£l'OR11 TE.ITIPROJ£CT 

Other Soils Characterization Report 
January /996 
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l 

t 

· cee&ng the action levels are tabulated below. These ta~les identify samples from 
~£potential contamination. Graphic. representatio~. of ~e Other ~oils areas. ~d 

spots with a data overlay have been mcluded to facilitate Interpretation, and a.td m 
~computation of soil cleanup volumes. 

:Where Mound Rad Lab method de~o!:l _!imits exceed specified_action levels, a symbol 
itJdjcating the undetermined nature of the data {'V') accompanies the spreadsheet entry. 

Table 5.2 shows the action levels used in the Other Soils Field Program to identify 
~~tenti~y contam.i:oat.e.c:tsoil._ - ~--- - ----~-- ·- --·-- -- -~--~-

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 

Thorium232 
Radium226 
Cesium 137 

Americium 241 

*NRC Limit 

Action Level 

1000 cpm Above Background 
SOOO cpm Above Background 

I Meter Unit Above Background 
1 Meter Unit Above Background 

102.07 mgll(g 
1489mg/Kg 

NA 
NA 

164.43 mgiKg 
172mg1Kg 

NA 
NA 

2SS9 mgiKg 

25 pCi/g 
s pCi/g 
s pCi/g 

IS pCi/g • 
20 pCi/g 

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 15 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. 

Area5 

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

ER Program, Mound Plant 
900/0 Draft (Rev. 0) 

N:ID4:D'O-SOILJIRE.POR1\1UIII'RO.Jix:r 

Other Soils Characterization Report 
January 1996 
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I' ' 5.0 Results 

I Table 5.7 Area 10 Field Sampling Results 

~ r:::::~,;;;;;;;~F~I~~~~~;;:;::~:;.~~~~b;:::J:;;:;;~::;,;;;;:~~~~~~~~;.;;:;;.;;.~;,:~ I Samole ID Cllannel1 (11() tCIIannel2 (51() · OVA 0\/M Pu 231 (25) 111232 (5) R8 226 (5) Ca 137 (15) Nil 241(20) 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
.~ 

I 

1001-5001 <1000 <5000 <1 <1 <28.3 u 0.4 u 0.04 <0.04 
1001-5004 <1000 <5000 <1 <1 <76.83 u 0.52 1.31 <0.08 <0.08 
1002-5001 <1000 <5000 <1 <1 <27.4 u 0.5 1.1 0.05 <0.04 
1003-5004 <1000 ~ .. 'NA _ __ <! _ _<37.11 _ U _ .0.35 - 0.11 0.08- : <0.04 
1008-5001 <1000 <5000 . NA <1 41.58. • 0.28 0.74 0.04 . CO.OS. 
1007-5001 <1000 <5000 . . ·. NA <1 .. <48.111 u 0.78 - z.oe o.ez : co.05 
1007-5004 <1000 <5000 NA <1 <48.13 U 0.73 1.77 O.ot <0.05 
100&-5001 <1000 <5000 NA <1 27.05 0.117 0.62 0.64 O.ot 
1010.S001 <1000 <5000 NA <1 <51.55 U 0.64 0.58 0.53 0.04 

~:=~~~ :=;:~~=~t~ ~:~~~:: _ _:_-_·_·_ ];:--~-;i~:_-;·~~-j. f;;~~·t?~~.: _c=~~~~ :"~t:~-~c~c~j: ~=-~-·:~:~;:_ ~:~~~~~:~ ------
1015-6004: <1000 __ .,,, <5000 -:<1 .<1 ''<18.81-· . o.87. -•. 1.84 :-:~07!.._:.. .. ,:~ -~-~~.112~. 
1011.soo1· · · ~-iaoo · ··--·- · ~ · <sooo · · · ·· -~ <1 c1 -~ · c4c:es · u o.48 -- · · -1.87 ··' o.5 co.04 

1017-5004 <1000 <5000 <1 NA <18.0S 0.43 2.11 0.2 <0.02 
1017·5008 <1000 <5000 <1 NA <34.87 U 0.57 1.57 <0.02 <0.04 
1018-5004 . · C1000. .. <5000 <1 NA · . ••o · · · · ·:_-~-~ ··_;' , ,'-

1018-5008 c1ooo csooo · <1 NA <48.72 u o.11 _ 2.04 co.03 . eoJI& 
1019-5004 ____ ,<1000_. .••.. .. ·<5000 NA <1 . <40.2 u o.s - •.. 1_.e_,, ,, 0.2 . ____ ·~c();oc_ 
102S.5001 <1000 <5000 NA <1 <48.1 U 0.5 1.8 0.2 <0.04 
10~004 <1000 <5000 <1 NA <39.8 U 0.53 1.61 0.08 <0.04 
1027-5001 <1000 <5000 NA <1 <48.4 U 0.6 1.6 0.7 <0.04 
1027-5004 . ''<1000 - <5000 . NA <1 ' <33.1 U : 0.5 ·. 2.2 0.2 · •• ,_. .:'·'<0.04 . 

PXRFMetala 
Sample ID AI (102.07) Bll (14811) Cd Cr HI Cr LO (164.43) Pb (172) Hg Se Ao (25511) 
1001-5001 56.908 144.11 <44.5 <347 166.45 <10 <37 <14 53.8081 
1001-5004 57.521 171.111 <44.5 <347 1111.03 • <10 <37 <14 35.1012 
1002-5001 44.444 158.7 <44.5 <347 195.36 • 12.472 <37 <14 311.001 
1003-5004. ·- · ., 51.1181 ·_ ·~o.m · <44.5 <347 · · 1111.05 ·. ... ·::· <1o . ~-"'<37' · · <14 ...... ,,... ':''-<a · 

!=: :::: __ . ~ . ::: :-- : :~::: :~ ~:.: . 21~ ___ : :: . .. ~E: 
1007-5004 65.5111 2211.76 <44.5 <347 257.112 <10 <37 <14 <211 
100i-5001 57.1211 202.27 <44.5 <347 187.44 48.58 <37 <14 <211 
1010.5001 50.138 215.48 <44.5 <347 114.74 • 24.228 <37 <14 <211 :::=r -----:.~-0S ,~:;-~::~:~---- :·::::: ··::r·~·- ··:·~~:::· ·~-~ -,~-:~::;; <~~1F: --'.::--~-- f?~~-
1015-5004 •.. - ,~. 57.es,:::.:::; ::_:;_~.tt_:.:..~ .. <44.5 '..: :_<347"·.'::::: •. :;~~111;1~1 .::::::.. : <.<1~L·.~: .. ~f:~. -·_ ~ <14 _ --~-. :2;.;~ . · 
1017-5001 <34 201.1 <44.5 <347 172.38 • 145.117 <37 <14 <211 
1017-5004 <34 2411.24 <44.5 <347 <60.7 535.311 <37 <14 <211 
1017-5008 <34 265.73 <44.5 <347 <60.7 348.02 <37 <14 38.054 
1011-6ci04... . <34 ·. . ... --;13.011 ··<44.5 <347' "'"" "':7 ·204.58 • .• • . 107.715' -~:~ -~-~4T ;·:·• -. .<14 .. ~,--: .•.. <zt ".: ~ .. 
1018-SOOI <34 278.111 <44.5 <347 2011.08 • 112.0 <37 <14 38.28ZZ 
10111-5004 44.10S 212.55_ <44.5 <347 285.07 • 73.3118 <37 <14 <211 
102S.5001 41.751 217.11 <44.5 <347 171.411 • 141.57 <37 <14 <211 
1026-5004 <34 2111.37 <44.5 <347 243.18 • 147.74 <37 <14 38.2237 
1027-5001 50.433 1110.11 <44.5 <347 218.41 • 139.27 <37 <14 <29 
1027-5004 59.88 •.. 231.14 <44.5 <347 113.211 • 70.4711 "- <37 <14 <211 
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6.0 Analysis and Conclusions 

Table 6.3 Area 9 Analysis 

0.5'-4' 

Area 10 

10000 

37 
156.2 

-27 

Table 6.4 shows one sub-area of Area 10 with radioisotopes in excess of D&D 
action levels for disturbed soil. Surface contamination of Pu238 and elevated 
concentrations of chromium have been detected in Area I OB. Soil contaminated 
with Pu and Cr represent 12.5 cubic yards of soil for removal and offsite disposal. 

Table 6.4 Area 10 Analysis 

675 12.5 12.5 27.05 41.56 

c 675 0'-4' NA NA 

( Note: This table represents the estimated volume Of soil that exceeds field action 
levels. Field action levels were established as reporting levels and may or may not 
represent actual soil removal guideline criteria. 
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2. BACKGROUND INFORMATION 

This section briefly describes Area 10, its approximate location on Mound Plant, its historical use, and 

summarizes the historical data obtained from previous studies and investigations. 

2.1. LOCATION OF AREA 10 

------------ --- ~--- ---------- ---~-----------
Area 10 is located in the east-central portion of Mound Plant on the western slope of the SMJPP Hill 

(Figure 1.1.). Covering an area that has been estimated to be 50 feet by 100 feet (5,000 ff), this site lies 

west of Building 33 and just northwest of Area 12. Accessibility to Area 10 is limited by the presence 

of heavy vegetation and the severity of the hillslope. Historically, the area has served as a disposal site 

for material generated from the demolition of the old Unit IV Dayton Operations dating back to 1950. 

Approximately six large pieces of concrete (3 feet by 4 feet in size) resulting from the demolition of the 

polonium processing facility at the former Unit IV currently lay in the brush in Area 10. Although the 

six concrete blocks were originally contaminated with polonium-210, this contaminant is no longer present 

due to its short half-life (138.4 days). In addition to the concrete waste, one hundred and sixty truckloads 

of demolition debris were brought to Mound from Dayton Unit IV and 100 tnickloads were brought from 

Dayton Unit m. It is not known how much of this was stored in Warehouse 10 or dumped in Area 10. 

The actual size of the area that has been affected by debris disposal, however, is unknown. Reportedly, 

more concrete debris is contained in the woods to the north of Area 10 and an extensive search for debris 

over the hillside has not been undertaken. According to the OU9, Site Scoping Report: Volume 5, (DOE 

1993b) it is estimated that Area 10 has had {rom 0 to 10 feet of fill material added to the topographic 

surface that existed in 1946. 

2.2. DATA FROM PREVIOUS INVESTIGATIONS 

One surface soil sample from Area 10 (sample S0604) was collected during the Mound Site Survey Project 

(Stought, et al. 1988). Subsequent analysis of the sample identified a plutonium-238 level of 11.8 pCi/g. 

This soil sample was not analyzed for chemical contaminants and it is not known where the sample was 

acquired in relation to the concrete blocks. 

Because of its location on the slope of the SMJPP Hill, Area 10 is in a position to receive surface water 

runoff from adjacent topographically upgradient areas such as Area 12. Soils in Area 12 are known to 
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contain concentrations of plutonium-238 and thorium-232. Since there are no known contaminants from 

• the concrete rubble, the plutonium levels found in Area 10 are assumed to have occurred from surface 

runoff from Area 12. 

Table 2.1., "Results of Surface Samples from-the Mound Site Survey Project -Area 10", -shows the two 

surface samples and their respective plutonium-238 concentrations. These locations can be found on 

Figure 1.1. 
-------------------- --- ---- ------

• 

• 
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the contamination zone. The outer most bounds will be determined by two successive "non-detect" 

• readings with the screening instruments. 

3.2.2. Sample Size and Location 

Since the primary objective of this SAP is to obtain sufficient data to enable Mound's D&D organization 

to estimate the total volume of contaminated soils in each area. the nuxnber of samples and their location 
-- ----------- ---~ -------------------- ---- --- -~--

------ -Will -be largclybruied on the lateral and vertical extent of suspected contamination. In order to· envelop 

•• 

• 

the contamination in Area 10, the same process of grid points will be used as that which was described 

in the Final OSA SAP. Due to the size of the area (50' x 100') a 15' x 15' grid will provide the coverage 

needed. The sample generating quantities will be as indicated in Section 3.2.1. above. The initial depth 

will be 12' as historical data indicates fill of about 10' in this area. ntis sampling scheme will provide 

for the determination of the vertical and horizontal extent -of contamination, thus producing an estimate 

of the volume of contaminated soil to be removed . 
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Key to interpreting sample data: 

~ Sample nomenclature is of the form XXYY-ZZOO 

Where: 
XX = Area designation 

YY = Sample Location 
-----------------------------------------

~ 

~ 

zz = Sample Type 
SO = Soil 

00 = Sample Depth 
01-= Surface 
04 = 0-4 feet 
08 = 4-8 feet 
12 = 8-12 feet 
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2-26-96 16:04 ;ROY F WESTON INC 5138253336;# 4/14 .. \.-

Gamn1a Sean Dala 

Saml)le ID Co 60 Cs 137 Ra 226 Ac 227 Th 230 Th 232 Pa 231 U 238 Pu 238 Am 241 

• ~1701.;.:2;.-:-500~.:,..1 H-:<0;.:..0~1:---+.:0-'-:.8:77--+1:-:-c.7=-=4:---t-<0,:.:..0.;:.:8:--i<1.82 1.04 <0.4 <1.73 <18.08 <0.02 
1012-5004 <0.03 0.14 1.e2 <0.18 :::<4~.o;;;a:---t;;o-;;.s::;-3~-~---+t:<~o:-;.:.:.92~:=.-=_~r-:<4:::7;.:;.~08~~:----}f-:::<~3~9;::.::-6~;;...~---f+-<-3ot..ot5t-:_j 
101~6001 <o.o3 o.J7 2.04 <0.2 <4.95 cf85 <1 <4.93 <51.49 <0.06 

r.1~0.,;.::15-5~004~!-· +.<0::.:-.0~1:---t:0:';;.0:-=7--t.1:-".84~--+:<=-'0.-==08=--t"3.47 '0.8;-;7---t<-:i0~.4~-t-:<:71.:.:'82:;---+c::-;1;.;6~.91.;__+<~0.:;:02;-~ 
1016-~01 <0.01 0.32 2.04 <0.07 <1.92 0.81 <0.37 <1.48 <15.2 <0.03 
1017-5001 <0.02 0.5 1.87 <0.15 <4.03 0.46 <0.89 <3.49 <44.95 <0.04 

r.17o1~7~~~004~H-:<o=-=-.o~1:--ro~.2~--+27.1~1:---tr<o:::.:·~o7~-t1.~8~-~o~.4=3--+<~o~.3=5~~2~~~<~1=8.~03~~<0~.~~--~-- - - - - 1017-5008 <0.02- - <0.02---- 1.57 --- <0;15 - <3:93 -- 0:57 -- <0.78- <3.9 - - <34.87 - <0.04 
1017-5012 <0.03 <0.02 1.33 <0.16 <3.98 .0.61 <0.81 <3.71 <32.94 <0.04 
1016-5001 <0.02 0.62 1.6 <0.17 <4.2 0.~ <0.85 <3.54 <42.66 <0.04 

' I 

~1701-:-:B-:..:50~087+-~<0:;.0;;:3:__-+:<0=:.:.=.03=-----f2:::-.04~--+-<0::,: . .:,.;18::__-+<4.~ 0.79 <0.89 <4.45 <46.72 <0.05 

~ 
1019-5001 0.02 0.3 1.9 <0.1 <:;;3:';;.6:---+-=o.-=6'--t-<~1-;.1;_-t<-::3:-::.2:-'--t-<4::-5="'.4~-+<0~.04~-l 

__ r.1~0~19=-~~04~~<o~.o~2~~o~.2~==*1~.6~~~<o~·~1~-f~~3~.s=-~'~o.~5~-r"~o~.a~~<~3~~~<4~o~.2~-~~<~o~.o~~~~-: 
-- - 1022;5004- <0:02 0.15 . 2.13 <0.16 <4.27 10.57 <0.74 <3.52 <38.61 <0.04 

1023-5001 <0.02 0.2 1.6 <0.1 <3.5 o·-;:.5:----t<-::o:':.9;;---t-<2:::-.-=-s;_-+<4-:-=o'"=.5-'---t-<:::.:o.-=-04;--i 

1\.. 1023-5004 <0.02 <0.1 -+1:-:.8:-7--t...,<0:-.1.,-'5_-t<3·-=-·"'"~LJ0;'-.56.:-----+-:-<0;.;..68=--t-<37-'.1 __ -t<40-::-:-::~·1.;;;..6_!-<-=0.~04.;--l 
1\ 1 02~01 <o.o2 0.2 1.6 <0.1 <3.4- I o.s <1 <3 <46.1 <0.04 

n' 1~5-5004 <0.02 0.2 ---1-':2'-=_-+<_0='-:'1-=--+~3.6 lo-;:.5:-----t<-:0'-:.8:----t--<-:c3~---+<...;3-=-7;.,..4~-l-<70 . .:;.04.;__-l ' v 1026-5001 <0.02 0.63 1.63 <0.18 <4.06 0.6 <0.9 <3.86 <43.67 <0.04 

~~.:;:~~~s-:..:~~:7::---H...::~:-.:::~~~=---+=~7~7~2=-- ~ ::~ :: ~: :::~~ ~:;:.:::~--+...::~:!=-=a=---+:7~::.::~7=--+:-:~::::~~:~~9--l-;.;:~::;:.:__--t 
1027-5001 <0.02 0.7 1.6 <0.2 <3.9 0.6 <1 <3.2 <48.4 <0.04 

r.1-=_02 ~7--5~iQ04~H-c<0.;.::0::=-2_--f.;I0-:2 17 7 ~n 1 ·'I R fi en II I.e.~ ~·u 

1201-5008 <0.07 <0.09 2.18 <0.51 ·t11.93 0.38 <2.77 <9.33 <107.1 <0.13 

• 
1202-5001 <0.07 0.12 <0.44 13.24 <0.31 <2.~614.45 <80.11 <0.11 
1202-5001 <0.02 <0.02 1.5 <0.1 <2.9 0.3 <1 <2.9 <21.5 <0.03 
1202-5004 <0.14 0.16 .A <0.65 ·19.72 0.76 <3.85 4.06 <116.3 <0.14 

-5008 <0.08 0~06 #1.98 <0.68 -<12.72 0.6 <4.22 2 <139.5 <0.115 
12 001 <0.1 <0. 3.34 .85 -:18.45 1.58 <4.32 <~ <189.5 <0.2 
1210- <0.08 0 <0.92 .-:14.66 0.9 <4.1... <f2.71Rti,. <123.8 <0.15 
1210- <0.08 f.06 1.94 <0. <15.5 0.78 ~2- <10.45 "'l~59.4 <0.17 
1213-5001 .1 _-AI <0.14 3.53 <0.88' <20.32 <0.67 14.74 li2.W.9 <0.2 
1213-5004 <0.1 2 <0.42 _'1¥~11.85 <0~33 .71 <15.68 <118111,, <0.13 
1213-5008 < <0.1 2.:19 <0.~7 ~~-5 0.18 <2.52 <11.56 <120:!1111J.. <0.15 ... 

' I 

121:1-5012 ll'l'6 '<0.15 <4.6 2.21 ·<G<Qt 33 .• - <13.2 <35.35 <440.2 -~~= 
1213-5016.-i,j<0.11 ~08_ .. <1.58 <0.74 <15_._~ .o,- <4.41 <17.55 <180.8 
1213-501Z: <0.1 I~ 2.61 <0.77 .-:20.3 ~~1 <4.77 <16.23 <153 
1214-#1 co.1 co., 2.45 <o.1s ·!17}9....Qfr"'...4l <a.as <18.86 <165~ 2 
12W8'004 1.36 <0.09 ·111). <1.69 <0.58 <11.111"" jo.st.: 3.62 18.04 <128~""c"'"'o;.:.;.1:..;.4_--l 
12'J'IJ-5008 <0.09 1<0.07 'M-99 <0.8 •!'!P4 1.3~ <3.12 <14.17 <15~!" <0.17 
1214-5012 <0.08 ~- <1l..86 <0.55 ~.14 1.03 ,., <3.62 <11.72 <P/1ft7 0.11 
1214-5015 <0.07 <0.07 <1.~ <0.56 J!, <11.~~ 0.53 -~.91 <9.15 ~18.5 <0.11 
1217-5001 <0.1 <0.07 2.77 -~ <0.81_1" -:25.72 2.51 <~ <16.45 ~f. C177 <0.26 

II 
<013 <0.1'1 <2.9 ·~1.1fJ •:2.48 4.12 <6.'-- <10.6W. C24(1,3 <0.31 
<0:04 <0.08 2.8.. •:8.4 7 <1.8 -, <5 & <52.4 <0.08 
<0.18 0.37 <4.43 iti2.!1>1, <59.39 22.24 <10.61 "~ ~-~1 <459.1 <0.61 
<0.08 <0.09 t4f'<0.6 -~~ ·:17.3 32.6 <3.4 M~ <100.1 <0.2 

~ <0.13 '<0.07 <2.6~ t<0.8 4·.~:16.83 3.54 <6.34 ll'"I.O.~ <163.2 <0.24 
1218-5004 ':~14 0.24 <2/fl <1.01 l~-57 3.36 <5.37 .. ~' <17.~ <202.1 <0.27 
1216-5004 <~ O.Q7 .:iff 3 <0.2 .-.c;:~ · 2.9 <1.61'" <5 'I\IK_46 <0.06 
1218-~012' <0.~ <0.28 _l:f1.85 <2.73 ~- 30.19 ~'7'6 <29.3 r~8.6 <0.68 
1219-5001 <0.08 ~ll.o.12 _; 3.03 <o.n -~ o.n flf.1 <10.25 c~ co.z.a. 
1219-5004 <0.1 'Ql._,y <2.02 <1.19 •=30.45 ~2 .. $ <6.11 <15.47 <21~ ~ 
1219-5008 <0.13 <* 1<3.29-- <1.33 •:23.1Ro.~ -?" <7.05 - <22.83 <335 ~ ~ 
1~2 <0.1 #.0~ 3.5 <0.58 <17.43 <6._& <3.55 <13.77 <126.6 J.iif0.17 
t12:!tlll;lo1 o.86 l(jj~.19 -,.~.16 <0.57 .:14:"11 o.§f , <4.21 <19.93 <137.~ <0.14 
1220-~ <0.07# <0.09 jr.82 <0.52 <!15.48 f.1'91 "~-8 <11.76 <13~ <0.14 
122D-O()l)IJJ <O.Q8'F 0.06 <1.27 <0.32 <:12.09 -·~ 0.33 ~1 <7.97 <~5 <0.09 
1220-501~:f'li<0.06 <0.06 <1.22 <0.5 <11.7W' 0.36 1.~ <7.74 i,gl5.81 <0.12 
1223-5001 5= 0.21 <1.83 <0.72 <"17_3' <0.83 <3.67 12.46 .. ~100.7 <0.14 
1223-5004 < <0.14 <2.39 <0.89 ::--~~1 - !-~9 <2.36 <14.52 •.<168.1 <0.18 
1223-5008 <0. <0.66 -·- 17.69 <4.82 riJ7.4 193.3 <28 <62.8 <980.9 <1.51 
1223-5012 <0.48 <0.65 30.43 17.21 l'f:163.8 161.5 <29.12 <65.4 1<1227 2.1 
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