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1.0 INTRODUCTION 

The U.S. Department of Energy (DOE) letter DOE-667-92 titled "Proposed Phase III 
Removal Actions" and dated January 14, 1992, proposed the Pilot Plant Temporary Sump 
as a removal action. The purpose of this document is to evaluate the sump within the 
context of potential hazards to employees and the public, as well as the appropriateness of 
the proposed removal action. 

The Pilot Plant is located in the southwest comer of the Fernald Environmental 
Management Project (FEMP) site (Figure 1-1, Grid No. 26). The temporary sump was 
in service from 1968 through 1970 to collect liquids from the Pilot Plant floor drain 
system while the main sump was undergoing refurbishment. It is located between the 
main sump and the southwest comer of the building (Figure 1-2). The temporary sump 
is a 10 ft long by 24 in. diameter piece of Schedule 10 stainless steel (SS) pipe with a SS 
plate welded over the lower end. An 8 in. entry line of SS is located at the pipe 
midpoint and may still be connected to the old floor drain system through Duriron pipes. 
The sump is set within a concrete apron at grade, as depicted in Figure 1-3 
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The FEMP site personnel recently noted that the liquid level in the temporary sump was 
rising and falling. This fluctuation was reported to the regulatory authorities as a 
potential release to the environment. Analysis of samples revealed that the sump liquid is 
ignitable, has a pH of 3, and contains heavy metals in addition to uranium and thorium. 
The temporary sump was determined to be a hazardous waste management unit and is 
included in the Part A Permit application as Abandoned Sump West of Pilot Plant. 

The scope of the sump removal action encompasses: 1) physical removal of the sump, 
including liquid contents and hardware components, 2) capping of the floor drain system 
drain line that is to be left in place, and 3) removal of contaminated soil (if applicable) 
from a zone surrounding the sump and inlet line. Contaminated soil that may exist 
beyond this zone (the 4 ft  diameter, 11-ft deep vertical cylinder encompassing the sump, 
and 1 ft of soil below the inlet line), is excluded from this removal action and will be 
addressed in the final remediation of Operable Unit (Ow-5. 
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The bulk of the sump’s liquid contents and sludge may be removed in a prior action as 
part of the ongoing Safe Shutdown activities (Removal Action 12). Early removal of the 
sump contents will sigmfkantly reduce the threat of release to the environment as well as 
provide valuable input to the removal action planning process. 

1-8 
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2.0 SOURCETERM 

Samples have been obtained in connection with ongoing remedial investigatiodfeasibility 
study (RI/FS) activities as well as specific investigations of the sump contents. The 
analytical results from RI/FS samples do not indicate that contaminated materials are 
presently moving from the sump into the environment. Further, the analytical results 
from sump samples are consistent with the operations known to have occurred in the Pilot 
Plant. 

2.1 S U M P  CONTENTS DATA 

The results from analyses of liquid samples collected from the sump are shown in 
Attachment 1 .  The two most recent grab samples of sump liquid (September 1991) were 
collected within the top three inches of the liquid. An earlier sample of the sludge 
present within the sump was also collected (January 1991). The liquid characteristics 
include ignitability (118 OF flash point), low pH (3), elevated uranium and thorium 
concentrations, and exceedance of the Toxicity Characteristic Leaching Procedure 
(TCLP) limit for lead. The primary hazardous aspect of the sludge is its high 
concentration of thorium, in excess of 55% (by weight). Although the majority of the 
sump’s contents may be removed prior to the sump removal action, residual materials 
could remain in the sump, and additional liquids may drain into the sump from the main 
floor drain system. 

2.2 SOIL SAMPLING DATA 

Soil samples were collected in connection with installation of the groundwater monitoring 
.wells in the vicinity of the temporary sump (Figure 2-1). The analytical results 
(Attachment 2) from the locations closest to the sump (1411, 1252, 1253, 1504) indicate 
the presence of radioactive and nonradioactive contaminants that are also found in the 
sump. 

:; - -  e .? 2- 1 12 
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2.3 WATER SAMPLING DATA 

Samples of perched water have been collected from three piezometers located near the 
temporary sump. While these borings do not penetrate to groundwater, perched water is 
encountered approximately 11 to 12 ft  below grade (elevation approximately 569 ft  above 
mean sea level). The perched water monitoring data (Attachment 3) from these adjacent 
wells do not reveal elevated levels of the constituents found in the sump. The absence of 
contamination in these samples may be an indication that the sump is not currently 
leafing. However, the flow and mixing chmcteristics of the perched water are not well 
known, and the influence of sump leaks on perched water at the sampling locations 
cannot be accurately assessed. 

2.4 PATHWAY ASSESSMENT 

The contaminants found in the sump can reasonably be assumed to be soluble based on 
the low pH. Under this assumption, transport to groundwater could be a primary 
exposure pathway to man. The fact that perched water samples do not show 
contamination above detection limits could indicate that: 1) the contaminant solubility 
characteristics change on leaking from the sump, 2) a strong interaction between 
contaminants and the surrounding soils, 3) the monitoring wells are in the wrong location 
to detect the leak given the hydrogeology of the site, or 4) the sump is not presently 
leaking. It appears that either the third or fourth possibility is likely since the very 
mobile l,l,l-Trichloroethane, found in the sump liquid, does not occur above its 
detection level in the sampling results. A conclusive determination regarding whether or 
not the sump is or has leaked cannot be made based on the existing data. However, the 
hazardous nature of the sump contents, the fact that the sump is open to the atmosphere, 
and the sump bottom is within 1 ft  of the existing perched water, all combine to represent 
a significant threat to the human health and the environment. 

Considering the flammable nature of the sump contents, there is also a potential for 
exposure to airborne contamination in the event of a fire. It is also reasonable to expect 
that such a fire would be easily controllable and of short duration (one hour or less). 
This pathway will be evaluated in Section 3.0 within the context of potential radiological 
and chemical exposures to on-site and off-site personnel. 

2-3 1 4  
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3.0 EVALUATION OF THE MAGNITUDE OF THE 
POTENTIAL THREAT 

The available data do not support a quantitative evaluation of the groundwater exposure 
pathway identified in Section 2.4. However, the sample analysis results for predominant 
contaminants can be compared to applicable regulatory requirements and criteria to 
provide a qualitative assessment of potential hazards associated with the sump. The 
predominant contaminants and relevant criteria are as follows: 

Uranium and thorium: The potential impacts from uranium and thorium 
contamination in the sump and surrounding areas will be assessed against the 
criteria found in DOE Order 5400.5, "Radiation Protection of the Public." 
Specifically, the uranium and thorium results from sample analyses will be 
compared with the concentration limits for these radionuclides in water. 

Inorganics: The potential impacts from the elevated lead concentration in the 
sump liquid is compared with the TCLP limits found in 40 C.F.R. 261.24. 

Organics: The specific organic constituents present in the sump liquid and 
sludge at detectable levels are compared with those considered hazardous 
substances according to 40 C.F.R. 261.32. The presence of these substances 
combined with the credible potential for release to the environment are 
considered to represent a potential threat of sufficient magnitude to warrant a 
removal action. 

The results of the comparison are summarized in Table 3-1. It is readily apparent from 
these results that a major release to the environment has the potential to create 
contaminants in the soil or groundwater in excess of applicable limits. 

To evaluate the potential significance of airborne contamination, experimentally 
developed factors that predict the release of contaminants from burning liquids, and the 
standard Gaussian dispersion equation were employed to model the release and transport 

3-1 15 
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Table 3-1. Comparison of measured sump concentrations with regulatory criteria. 

MEASURED 
SUMP 

ANALYTE CRITERIA SOURCE CONCENTRATIONS” 

Uranium 6E-07 pCUmL DOE 5400.5, Chapter iii 490 pCi/mL 

Thorium 5E-08 pCUmL DOE 5400.5, Chapter iii 830 pCi/mL 

Lead 5 mg/L 40 C.F.R. 261.24 47 mg/L 

Organics Listed 40 C.F.R. 261.32 Carbon Tetrachloride 
Chemical Trichloroethane 

Xylene 

’’ Based on data presented in Attachment 1. Specific activity of uranium 8.2E-7 Cilg 
and thorium 1.09 E-7 Ci/g (Appendix A). 

of each contaminant in the event of a fire. These calculations are presented in 
Appendix A. 

The calculated radiological exposure to the maximum individual is compared to the 
10 mremlyr radiological dose limit in 40 C.F.R. 61. For nonradiological contaminants, 
the applicable threshold limit value (TLV) is used as a point of comparison to assess the 
magnitude of the potential threat. The calculational results are summarized in Table 3-2, 
which shows that the conservatively calculated effective dose equivalent (DE) resulting 
from the release of uranium and thorium during a fue is far below the allowable dose 
limit. However, the concentration of uranium has the potential to exceed the applicable 
TLV, and while no TLV has been established for thorium, thorium and uranium are both 
heavy metals. 

Therefore, assuming that the nonradiological hazard presented by each is similar, it can 
be seen that the conservatively calculated thorium concentrations could also be a concern. 

3-2 
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Table 3-2. Calculated impacts from radiological and chemical exposure. 

AIR 
40 C.F.R. 61 CONCENTRATION TLV 

CONTAMINANT EDE (mrem) DOSE LIMIT (mg/m3) (mg/m3) 

Uranium 0.02 10 5 0.2 

Thorium 0.4 10 74.9 0.2’’ 

Lead NA NA 0.08 0.15 
’’ The TLV for uranium is assigned to thorium for the purposes of this evaluation 

During surveillance of the temporary sump, the external exposure rate was estimated to 
be on the order of 0.8 mWhr. Assuming that a hypothetical individual was near the 
sump 40-hr per week for a full year, the maximum external dose is calculated to be on 
the order of 1.7 rem. 

3-3 
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4.0 ASSESSMENT OF THE NEED FOR A REMOVAL ACTION 

Consistent with Section 40 of the Code of Federal Regulations (C.F.R.), Part 300.410 of 
the National Contingency Plan, the DOE shall determine the appropriateness of a removal 
action. Of the eight factors to be considered in this determination, the following apply 
specifically to the Pilot Plant Temporary Sump: 

40 C.F.R. 300.415 

(b)(2)(i) - Actual or potential exposure to nearby human populations, animals, or 
the food chain from hazardous substances or pollutants or contarninants; 

(b)(2)(ii) - Actuul or potential contamination of drinking water supplies or sensitive 
ecosystems; 

(b)(2)(iii) - Hazardous substances or pollutants or contaminants in drums, barrels, 
tanks, or other bulk storage containers, that may pose a threat of release; 

(b)(2)(iv) - High levels of huzardous substances or pollutants or contaminants in 
soils largely at or near the surfce, that may migrate; 

(b)(2)(vi) - Threat offire or explosion 

The applicability of the five criteria is based on the assessment of construction and 
operating history of the Pilot'Plant sump as well as the results of recent sampling and 
analysis efforts. In addition, the pathways identified in Section 2.4 represent credible 
'routes of exposure to man. These two facts support the need for the removal action. 

4- 1 18 
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5.0 APPROPRIATENESS OF A RESPONSE 

It is concluded on the basis of the foregoing evaluation that a response action is 
appropriate considering the hazardous nature of the Pilot Plant Temporary Sump contents 
and the potential for contaminant migration. A removal action is required to address the 
existing situation. 

5- 1 
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1.0 INTRODUCTION 

In Section 2.4 of the Removal Site Evaluation, the potential release of contaminants to air 
in the event of a sump fire was identified as an exposure pathway. The calculations to 
determine the potential magnitude of this threat are presented in this appendix. The 
intent of these calculations is to define conservative boundary conditions for a worst case 
fire scenario. To achieve this end, conservative assumptions were made to compensate 
for the lack of actual data necessary to perform defmitive calculations. Key assumptions 
made for the calculations include the following. 

1) The entire quantities of dissolved contaminants within the sump are available 
for release. This does not include the contaminants associated with the 
sludge. 

2) The postulated fire has,a duration of eight hours, in which time all available 
combustible material is consumed. Eight hours was selected as a bounding 
duration based on the expectation that the fire is likely to be extinguished in 
less than that time, and that it is unlikely that exposures would last longer 
than eight hours. 

3) The receptor is located directly downwind at a distance of 100 m for the 
duration of the fire. 

2.0 RELEASETERM 

The release term is the amount of material actually released by the hypothetical fire and 
is calculated as the product of total activity or mass available within the sump, and the 
release fraction, F: 

t :  
. .  

A- 1 23 
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R, = Ci X F where: 

R, = Release term of species i, g 
C, = TOA sump content of species i, g 
F = Experimentally determined fraction& release, unitless 

The release fraction, 1.8E-03, which is the fraction of total activity released during the 
fire, was obtained from Schwendiman, et al. (1968). The volume of the sump is equal to 
8.9E+05 mL. The value of C for each contaminant, in grams, is calculated from the 
following equation: 

C, = Vi X 8.9E+05 

where Vi = Concentration of species i, g/mL 

The above method yields the following total sump content quantities for the three 
predominant contaminants of interest: 

Uranium 496 g 
Thorium 6780 g 
Lead 41.8 g 

For the purpose of estimating radiological impacts, the mass content of radiological 
contaminants is converted to units of radioactivity. The uranium mass was converted to 
activity on the basis of the measured 1.16 wt% 235U (98.83 wt % 238U and 0.01 wt % 
234U). The thorium in the sump is assumed to be natural thorium (232Th). The specific 
activity used for the calculations are: 

Uranium 8.2 E-07 Ci/g 
Thorium 1.09E-07 Ci/g 

A-2 2 4' . .  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. .  



I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Pilot Plant Sump RSE 
Rev., 1 3366 

Based on the above equations and parameter values, the following release terms were 
calculated: 

Uranium - Ru = 0.7 pCi 
Thorium - Rn = 1.3 pCi 
Lead - Rpb = 0.075 g 

3.0 ATMOSPHERIC DISPERSION 

The airborne concentration of contaminants released by the hypothetical fire decreases 
with distance as a result of mixing within the atmosphere. The atmospheric dispersion 
coefficient (x/Q) is used to calculate the ground level air concentration for the location 
100 m directly downwind (on the plume centerline). The assumed meteorological 
conditions are moderately stable (pasquill class F) mixing conditions, and an average 
ground level wind speed of 0.5 m/sec. 

The following equation is used to calculate the dispersion coefficient, x/Q: 

x/Q = 1 + (~a,a,u), where 

a,, = Lateral dispersion coefficient at 100 m 
a, = Vertical dispersion coefficient at 100 m 
u = Average wind speed, 0.5 m/sec 
Q = Unit release rate (Ci(or g)/sec) 

The x/Q at 100 m was calculated to be 0.3185 sec/m3. 

v 
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4.0 INTAKE OF RADIONUCLIDES 

The intake of radionuclides is determined from: 1) the air concentration of each 
radionuclide at the location of interest, 2) the duration of exposure, and 3) the respiration 
rate. This relationship can be expressed as: 

Intake, Ii = x x B x t, 

where x = air concentration, pCi/m3 
B = respiration rate, m3/sec 
t = time of exposure 
Ii= intake of radionuclide, i 

The air concentration, x, is calculated as the product of atmospheric dispersion factor, 
x/Q, and the release rate, Q. Furthermore, Q is calculated as the quotient of the release 
term divided by the duration of release, T. Making these substitutions the intake 
equation becomes: 

The reference human breathing rate for light activity is 3.33E-04 m3/sec (ICW 23). 
Inserting this value, the release terms calculated previously, and the x/Q of 0.3185 into 
the equation results in the following radiological intake: 

Uranium = 7.4E-05 pCi 
Thorium = 1.4E-04 pCi 

I 
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5.0 IMPACTS ASSESSMENT 

The impacts from exposure to uranium and thorium at the above levels are assessed by 
calculating the effective committed dose incurred from the intake described. The U.S. 
Environmental Protection Agency’s (EPA) dose conversion factors are employed for this 
purpose P A ,  1988). The dose conversion factors for uranium and thorium are 6.88E- 
08 Sv/Bq and 7.38E-07 Sv/Bq, respectively. Multiplying the above intake values by the 
dose conversion factors and converting to the proper units yields an effective dose 
equivalent of 0.02 mrem for uranium and 0.4 mrem for thorium, for a total dose of 0.42 
mrem. 

For the purpose of this evaluation, the published threshold limit value (TLV) will be used 
to assess the relative magnitude of chemical exposure to lead, uranium, and thorium will 
be evaluated. The TLV for uranium was used for thorium since a value for the latter has 
not been established. The validity of assigning the uranium TLV to thorium is supported 
by the fact that both are heavy metals and should behave similarly. 

Since TLV’s for metals are typically reported in units of concentration (i.e., ppm or 
mg/m3) it is necessary to estimate the concentration of the three metals at the 100 m 
downwind location. The concentration of each metal at the 100 m downwind calculated 
as the product of the dispersion factor, x/Q (sec/m3), and the release term, R (g), divided 
by the release duration (8 hr x 3600 sec/hr). The results of the impacts assessment for 
metal fumes are summarized below: 

METAL CONCENTRATION @ 100 M TLV 

LEAD 

URANIUM 

THORIUM 

0.08 mg/m3 

5 mg/m3 

74.9 mg/m3 

0.15 mg/m3 ” 

0.2 mg/m3 *’ 
0.2 mg/m3 

Notes: ‘I - OSHA PEL for lead is lower at 0.05 mg/m3. 
2/ - OSHA PEL for uranium is 0.2 mg/m3 (insol.), and 0.05 mg/m3 (sol.). 

A-5 2 7 
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300220 3002 Total U - BrPADAP AnL EFW 61 1 P P  JJ STOECKEL 1 26-SEP-1991 

303320 3033 pH - E lec t rode AnL EPH 3.0 JJ STOECKEL 1 26-SEP-1991 

305920 3059 Tota l  Th - Color.  AnL 7.54 Q/L JJ STOECKEL 2 6-NOV-lW1 

306520 3064 Flash Pt. - Pensky Martens AnL I24 Deg. F DL HARBULA 1 20-SEP-1991 

Cannents fran the ENVIRONMENTAL k PROCESS MATERIALS LABORATORY f o r  sample 910913-157 a * * a a  

Physical  desc r ip t i on  :Brown lfgufd vlth about 
1 / 4 "  of 601{ds fn the bottom. 

U B f l a s h  po in t  by L . H e r b l e  
pH by J.Roberts 



CU 

30t 
Westinghouse Materials Co of Ohio 

Resul ts of Analyses 
Ana ly t i ca l  Chmi s t  ry  Depar trnent 

Anal lS ID: 910913-158 Pro jec t :  HUnU HOOS Custbmer Sample 10: HOOS-2 
Custaner: HWU Requ is i t i on  Nunber:  

Serrpled By: 1S.OE Date  Salrple Carpleted: 
Date Sanpled: 13-SEP-1991 ' Date Senple' Received: 13-SEP- 

Ma te r ie l  Doscr ip t ion :  PICOT'PLANT (XITOOOR SUMP Charge Nunber: YEA01 

d 
W l  

Data 
Resul t  U n i t s  Entered By F 

Act  {v. 
Nunber Procedure No. Analys is  

Date I 
I 

OA 
l e  Nunber Carp le ted  I 

___-.. ..--...-----.. ..._--------..-----------~-.-. ..-.-______-------. . _ - - - - . I - .  -..-..-------.-...-- --........--- -----..-- 

Physical  Oescr i p t  i o n  SEE COHHE N T S EPW-LAB 13-NOV- 1991 

577 ppn 1 26-SEP- 1 PPI JJ STOECKEL 300220 3002 Tote: U - BrPAOAP An1 EPH 

303320 3033 pH - E lec t rode AnL EPM 3 . 0  JJ STOECKEC 1 2 6 - S E P - t Q 9 l  I 

305920 3059 Total fh  - Color. AnL 7.62 9/L JJ STOECKEL 2 

306420 3064 Flash Pt.  - Pensky Hartens AnL 118 Deg. F 01 HARBULA 1 

"**"* Comnents from the ENVIRONHEMTAL & PROCESS MATERIALS LABORATORY for  sample 910913-158 ***** 

Physical  d e s c r i p t i o n  :Brown l iquid w i t h  about 1/4 

the bottom. 
U and f l ash  point by 1.Herbde 
pH by J.Roberts 

of L lqu td  In  

i .  
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Mestinghol~se nater ia ls  Co of Ohio 
Analytical Cheaistry Departaent 

. .  
. ;  : 8esults of Analyses 

AnaLIf ID: 910111-010 Project: 0320 0001 CiJstoner S a p l e  ID: S-5 

Custoaer: PILOT PLT requisition Nuwter : 
Date Saepled: 11-JAN-1991 . Date Sample Peceived: 11-JAN-1991 , 

Saopled by: cr.**m*... -.e Date Sample Cospleted: 22-JAN-1991 
hater ia l  Description: @ @ @ ~ s P I P - P P i U E ~ ~ .  :* i-.--- --. .- - d- .- . '. Charge Nupber: SDBE 

QA Aiv. 
mber Procedure No. Analysis Result Units Analyst File Number ----- ------------- --------------------------I-- ------------------ ---------- .................... -----------_ 
10102 7001 

7001 
. 7001 

7001 
1001 
7001 
7001 
7001 
7001 
7001 
7001 
7001 
7001 
7C01 
7001 
7001 

Ba-XF!! . .Q.17 Rel. it. X PH BOLIN 
Ca-XRF 0.12 Rel. Ut. Z RN BOLIN 
Cr-XPF . .  0.39 . '. Eel. Ut. X EN BOLIN 

0.42 . .  Rel. Ut. Z XN BOLIN 
&-XEF . _- .. . -J  . . Eel. Ut.-% EN BOLIN . _. 
Rn-XSF ' . 0.18 : : . .'* kel. Ut. Z RH BOLIN 

0.05 . ' Eel; Ut. Z Rti BOLIN Ni-XBF 
P-X4F 0.15 Rel. Ut. Z-BN DOLIN 

0.60 Pel. U t .  X EN BOLIN 
Si-X!tF . 1.06 Rel. Ut. Z .PI4 BOLIf4 
IC-XEF . . . . Pel. ut. x PN BOLIN 
Th-XJF 55 I or hl'. Ut. Z RN BOLIlt 

Rel. Ut.  X EN BOLIN Ti-X?!F 
U-XSF 2.17 ..' . Rel. Ut. %RN BOLIN 
XEF Oual./Uuarct. Analysis COMPLEIE Eel. Ut. I PN POLIN 
Zn-XRF 

.cc 
Cu-XSF. 

P~I-XRF'~ 

3; 90 

0.06 . , ae1. 6. x sn BOLIN 

7001-91-002 
7G01-91-GCZ 
7091-9 1-002 
7G01-91-002 

. 7001-91-002 
7001-91-002 
7031-91-002 
7CO1-91-002 
7001-91-002 
7CO1-91-002 
7031-91-002 
7001-91-002 
7091-91-002 
7CO1-91-002 
7031-91-002 
7001-91-002 

I 
D3te 

Conpleted .- 

l a  

- --------- 

22-JAH-1991 I . 

.- ..I.,. .. . L 
22-JAN-1991 
22-JAN-1991, 
22-dAN-1991. 
22-519-1931 
22-JbH-1931 
22- 36 H- 139 1 '1, 
22-Jilt4-1991 
22-JAN-1991 
22-JdH-1991 4 
22-JAtl-1991 ' 
22-JAN-1991 
22-JAY-1 93 i 
22-JAN-1391 1 
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WEMCO PO: 413910 
Release No.: 826 
Date: October 29, 1991 

ANALYTICAL RESULTS FOR SAHPLES 

WEMCO ID: 
CNLSI NO.: 
Matrix: 
Preparation: 
mts: 

910913-157 910913-158 910916-017 
912295 912296 912298 
Liquid Liquid Liquid 
1 1 i 
B8IB QQm ' T ) D I I I  

Volatile Ora- 
Trichlorofluoromethane <20 
181,2-Trichloro- 

1,2,2-Trifluoroethane <20 
Acetone <50 
Carbon Disulfide <14 
Methylene Chloride <12 
2-Butanone ( M M )  <30 
l,l,l-Trichloroethane 208 
Carbon Tetrachloride 30 
Benzene <10 
Trichloroethylene <26 
Methyl Isobutyl Ketone <20 
Toluene <20 
Chlorobenzene <22 
1,1,2-Trichloroethane <12 
Tetrachloroethylene , <56 
Ethylbenzene <lo 
m,p-Xylenes . <12 
o-Xylene 21 
o-Dichlorobenzene <28 
2-Nitropropane ND 
Cyclohexanone ND 
Ethyl Acetate ND 
Ethyl Ether . ND 
Pyridine ND 
Chlorinated Fluorocarbons ND 

<17 

<17 
<42 
<12 
<10 
<26 
38(L 

23 
C8.5 

<22 
<17 
<17 
<19 
<10 
<48 
C8.5 

<lo 
17 
<24 
ND 
ND 
ND 
ND 
ND 
ND 

<2.0 

<2.0 
<5.0 
C1.4 
<1.2 
14 
<2.4 
2.6 
3.3 

<2.6 
<2.0 
3.9 

<2.2 
<1.2 

<1.0 
<1.2 
<o 80 
<2.8 
ND 
ND 
ND 
ND 
ND 
ND 

6.9 . 

3366 

Suxroaates: Recove- 
182-Dichloroethane-d4 97 89 90 
Toluene-d8 91 100 98 
Bromofluorobenzene 95 88 101 

Preparation: 1 = No preparation 
2 = Methanol extraction 

ND = Not detected through a computer search of the Wiley/EPA mass spectral 
database 

D = Surrogates diluted out of recovery range 

34 
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t , :  .. WEMCO PO: ' 413910 
Release No.: 826 
Date:. October 29, 1991 

ANALYTICAL RESULTS POR SAHPLES 

WEMCO ID: 910913-157 910913-158 910916-018 
CNLSI No.: 912295 912296 912297 
Original Matrix: Liquid Liquid Liquid 
Units: Bun EIzra BBHI 

. .  a .  itv Characteristics Tleacfyga Procedw 

Arsenic . .  

Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

<1 . 40 C1.40 
25.9 26.4 
0.62 0.64 
2.07 2.15 

0.051 0.056 
46 4'. 47.9 

<O.  60 <O. 60 
<O . 04 C 0 . 0 4  

0.74 
1.19 
0.48 
0.24 
1.18 
1.03 
0.48 
0.47 

35 



I 
u 
I 
P 
I 
I 
I 
I 
c 
I 

I 
D 

i 

Pilot Plant Sump RSE 
Rev., 1 3366 

ATTACHMENT 2 
SUBSURFACE SOIL DATA 
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