
2 1 1 4  

prepared For: 

Fluor Daniel Fernald 

Cincinnati, Ohio 

Prepared By: 

Sevenson Environmental Services, Inc. 

Midwest Division 

- .~ 

April 1999 c=, "' 

1 



TABLE OF CONTENTS 

1.0 INTRODUCTION.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 

1.1 Goals .......................................................... 1 

2.0 INITIAL WASTE CHARACTERIZATION ................................. 1 
2.1 Initial Characterization of FERAlP2TRAPTS ......................... - 3  

. 2.2 Initial Characterization of FERAlP2TRAPHS ......................... . 3  

3.0 TREATABILITY STUDY - PHASE I ..................................... - 4  
3.1 SoilTreatments ................................................. 4 
3.2 Observations and Measurements .................................... . 4  

4.0 TREATABILITY STUDY - PHASE I1 ................................. : .... . 9  
4.1 SoilTreatments ................................................. 9 
4.2 Volume Changes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 9  

5.0 SUMMARY AND CONCLUSIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
5.1 Field Implementability ........................................... 13 

APPENDIX A - Cham-of-Custody Form and F E W  Material Unrestricted Release Forms 

APPENDIX B - Laboratory Reports for “As Received” Soil 

APPENDIX C - Laboratory Reports for Treated Soil, 1 Day Reaction Time 

APPENDIX D - Laboratory Reports for Treated Soil, 3 Day Reaction Time 

APPENDIX E - Laboratory Reports for Treated Soil, 7 Day Reaction Time 

APPENDIX F - Laboratory Reports for Treated Soil, 14 Day Reaction Time 

d 



2 1 7 4  
1.0 INTRODUCTION 0 
Sevenson Environmental Services, Inc. (Sevenson) presents a Treatability Study Report for the 

Area 1 Phase II Trap Range Stabilization project at the Femald Environmental Management 

Project (FEW) site in Fernald, Ohio. This report has been prepared in accordance with the 

requirements of Section 0221 1 of the technical specifications. 

1.1 Goals 

The overall goal of this treatability study is to determine the efficacy of Sevenson's MAECTITE@ 

process on the stabilization of lead- and arsenic-impacted soils at the Area 1 Phase II Trap Range 

site on a bench scale. The goal of the treatability study is to select a treatment mix design that 

will: 

1. Meet or exceed the requirements of the Toxicity Characteristic Leaching 

Procedure (TCLP) test for lead (5.0 mg/L) and arsenic (5.0 mg/L). 

Pass the EPA Paint Filter Liquids Test. 

Minimize volume increase andor dilution levels of the soils. 

2. 

3. 

Thw. study focuses on identiljing the usefulness of M A E C T I E ~  liquid reagent in reducuig 1 

leachability of lead fiom the source sample. 

ie 

2.0 INITIAL WASTE CHARACTERIZATION 

One 5-gallon bucket and one 3-gdon bucket of soils from the Fernald Trap Range site were 

taken by FDF Sampling Technicians on February 10, 1999. The samples were designated as 

FERAlP2TRAPTS and FERAlP2TRAPHS, respectively. Sample FERAlP2TWTS was a 

composite sample from sample locations AlP2TRAP-28-1-M, AlP2TRAP-20-1-M, and 

AlP2TR4P-5s-1-M (as shown on construction drawing GO02 of the bid documents), to a depth 
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of 3 inches. Sample FERAlP2TRAPHS was collected at sample location AlP2TW-5s-1-M. 

Both samples were screened by FDF for alpha, beta, and gamma emissions, and were released for 

offsite shipment after radioactivity was determined to be at backgroul;d levels. 

Appendix A contains the Chain-of-Custody form and copies of the FEMP Material Unrestricted 

Releases Forms. Samples were sent by FedEx and were received by the treatability laboratory at 

Waste Stream Technology, Inc. (WST) on February 1 I, 1999. Sample FERAIP2TRAPTS 

weighed 37 lbs. and sample FERAlP2TRAPHS weighed 25 lbs. Both soil samples were very 

wet, with considerable fiee liquids present. Soils were silty and clay-like, cohesive, medium to 

dark brown in appearance, and contained appreciable grass and root mass. Upon receipt, each 

sample was homogenized thoroughly, subsampled, and analyzed for the parameters listed in 

Table 1. 

' 

Table 1 
Initial Soil Analytical Methods 
Area 1 Phase I1 Trap Range 

Parameter I Method 

II--- ~ Total Metals (lead. arsenic) I USEPA S W-846 Method 60 10 11 
~ 

TCLP Extraction I USEPA SW-846 Method 13 11 (1 
-~ ~ ~~ 

1-d Arsenic in TCLP Extraction Fluid I USEPA SW-846 Method 6000/7000 11 
tr pH of soil I USEPA SW-846 Method 9045 

I I  
~~ ~ 

Moisture Content I ASTM D-22 1 6 

I 
~~~ 

Bulk Density I ASTM D-4254 

All quality assurance and quality control data associated with analytical testing, as agreed to in 

pre-study meetings between FDF and WST, is presented in the laboratory reports contained in the 

appendices. 
~- - ~ ~~~ ~ ~ 

- -  - - ...._~ ~~ ~ 

~- - -~ ~ ~~ ~. ~~ ~ 
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2.1 Initial Characterization of FERAlP2TRAPTS a 
Sample FEKAlP2TRAPTS contained 1,590 mg/kg total lead and 15.5 mgh leachable lead. and 

11 .O mgkg total arsenic and no detectable leachable arsenic. In addition, this soil sample had a 

pH of 5.32, a density of 1.56 g /d ,  and a moisture content of 91.28%. The initial characterization 

of Sample FERAlP2TRAPTS is summarized in Table 2. 

2.2 Initial Characterization of FERAlPZTRAPHS 

Sample FERAlP2TRAPHS contained 3,890 m a g  total lead and 39.6 mg/l leachable lead, and 

23.8 mgkg total arsenic and 0.486 leachable arsenic. In addition, this soil sample had a pH of 

5.16, a density of 1.74 g /d ,  and a moisture content of 1 12.98% (calculations based on dry weight 

can yield moisture contents greater than 100%). The high moisture content is an indication of the 

high organic content in the near surface soils. The initial characterization of Sample 

FERAlP2TRAPHS is also summarized in Table 2. 

Initial Soil Characterization 
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Based on the higher levels of contamination, Sample FER4lP2TWHS was chosen by Sevenson 

for use in this treatability study. By testing soils fiom the location with the highest known lead 0 
contamination levels, some conservatism may be built into the mix design. 

.- 

3.0 TREATABILITY STUDY - PHASE I 

The procedures used in the treatability study simulated f u l l  scale operations on a bench scale. The 

results will be used as a basis for scaling up to the planned field implementation. 

3.1 Soil Treatments 

Preparation of treatability microcosms consisted of removing a 1,OOOg aliquot from sample 

container FERAlP2TWHS for each treatment mixture evaluated. The soil was then transferred 

to a polypropylene mixing basin, where water and reagent were added at the designated 

concentrations. Each microcosm received 15% (w/w) water followed by MAECTITE@ liquid 

reagent at concentrations, by weight, of OS%, 1%, 2%, 3%, and 4%. In addition, a control 

microcosm, containing 15% water, was employed in this study. Microcosms were mixed within 

the basin by a technician, using a back-and-forth folding motion, until the reagent was 

incorporated hlly into the souwater admixture and allowed to react at ambient conditions for the 

pre-established reaction times. Specifically, samples were taken after 1, 3, 7, and 14 days reaction 

time and analyzed for TCLP lead and arsenic, total lead and arsenic, pH, density, paint filter, and 

moisture content. 

3.2 Observations and Measurements 

Addition of MAECTITE~ liquid reagent to each microcosm showed no noticeable exothermic 

reaction or treatment-induced volatile emissions. The water/MAECTITE@ liquid reagent was 

readily incorp0rate.d into the soil matrix, and presented no mixing dif€iculties. Further, the 

presence _ _  . of organic . material ~ _..._ ~~ did .~ not - effect . _. . the homogenization ~ . _ ~ _ .  of water - -  ~~ and ---- reagent ~- ~. into the ~- soil,- ~- ~ __  

0 Area 1 Phase I1 Trap Range Stabilization Treatability Study Report 
4 629-SES-02211-002, Revision 2 



c 2194 
as root mass and soil were easily managed by ordinary mechanical mixing. a 
The MAECTITE@ process is a dehydration process. As expected after reacting overnight, free 

liquid was gone fiom the treated microcosms, but was still apparent in the control microcosm. 

Remediated soil was cohesive and uniform in appearance, and readily formed clumps when 

compressed in the palm of the hand. No fiee liquid was exuded when compressed. It should be 

noted that all of the microcosms dried out during the reaction period, and by Day 14 each 

appeared desiccated. 

MAECTITE@ liquid reagent reduced the leachability of lead in all of the treated microcosms for 

all of the reaction times tested. For example, after a 1 day reaction time, 0.5% reagent reduced 

the TCLP lead concentration to 7.15 mg/l, compared to 3 1.6 mg/l for the water control 

microcosm (Table 3 and Appendix C). 1% MAECTITE@ liquid reduced leachable lead to 4.36 

mg/l, below the RCRA standard of 5 mg/l. This dosehesponse effect continued, as increasing the 

MAECTITE@ liquid concentration generally resulted in a corresponding reduction in lead 

leaching. Specifically, 2% reagent decreased leachable lead to 1.39 mg/l, whereas 3% and 4% 

MAECTITE@ liquid reduced lead in the TCLP extracts to 0.857 mg/l and 0.866 mg/l, 

respectively. Total lead analysis of each soil sub-sample showed similar results among the 

microcosms. indicating that the reduction of lead detected in the TCLP extracts was attributed to 

MAECTITE@ liquid treatment, and not due to variable concentrations o f  total lead found in the 

different samples. 

0 

Increasing MAECTITE@ liquid doses correspondingly reduced the soil pH, which ranged fiom 

5.47 in the untreated microcosm, to 2.12 in the soil receiving 4% MAECTITE@ liquid. Although 

the soil remained wet after 1 day, with moisture contents ranging between 65.24% and 86.64%, 

soil fiom each of the microcosms passed the paint filter test. 

Area I Phase II Trap Range Stabilization Treatability Study Report 
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Table 3 
Analyses of Treated Soil - 1 Day Reaction Time 

Area 1. Phase I1 Trap Range 

Paint Filter Pass Pass Pass Pass 

Moisture 86.64% 78.71% 65.24% 85.53% 
Content 

Pass Pass 

83.30% 86.35% 

0 This general dosehesponse trend continued after 3 days reaction time. Because of sample 

variability, there was a measured increase in leachable lead for the control, OS%, 1%, and 2% 

treated microcosms relative to the Day 1 samples. However, there remained a substantial 

reduction of lead when compared with the control microcosm (Table 4 and Appendix D). Again, 

reductions were proportional to the dose of MAECTITE@ liquid. As in samples taken after 

Day 1, 1% MAECTITE@ liquid was required to achieve the target of -3 mg/l, and 3% 

MAECTITE@ liquid was needed to reduce lead below 1 mg/l. The pH of each of the treated soils 

began to rise slightly, and soil moisture contents generally began to drop. 

Area I Phase II Trap Range Stabilization Treatability Stu& Report 
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Table 4 
Analyses of Treated Soil - 3 Day Reaction Time 

Area 1 Phase I1 Trap Range 

Analytical MAECTITEa Dosage - % (w/w) 

The general trends observed in the Day 1 and Day 3 reaction soil samples continued through the 

Day 7 and Day 14 reaction samples (Tables 5 and 6, Appendices E and F). Specifically, soils 

treated with MNZCTITE@ liquid contained less leachable lead than the untreated control, 1% 

MAECTITE@ liquid was required to achieve the <5 mg/l standard, and 3% MAECTITE@ liquid 

was necessary to reduce leachable lead below 1 mg/l. Soil pH measurements rose slightly by the 

Day 7 sample, where values remained fairly stable to Day 14. Treated soils remained more acidic 

than the untreated control. Finally, soil drying continued to where moisture contents in the Day 

14 samples were between 20.75% - 5.60%. 

@ Area I Phase II Trap Range Stabilization Treatability Study Report 
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Density 

Paint Filter 

Moisture 
Content 

Table 6 
Analyses o f  Treated Soil - 14 Day Reaction Time 

Area 1 Phase I1 Trap Range 

1.67 g/ml 1.70 g/ml 1.73 g/ml 1.67 g/ml 1.65 g/ml 1.64 g/ml 

Pass Pass Pass Pass Pass Pass 

56.1 1% 43.27% 43.38% 49.59% 50.95% 54.19% 

Paint Filter Pass Pass Pass Pass 

Moisture 16.71% 5.60% 6.94% 12.83% 
Content 
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4.0 TREATABILITY STUDY - PHASE I1 
(b 

4.1 SoiI Treatments 

Phase I1 of the treatability testing determined the change in volume as a result of soil remediation. 

Three treatment samples (1 5% water + 2%, 3%, or 4% reagent) were implemented in Phase II 
based on the ability of these treatment designs to meet TCLP objectives and reduce lead mobilih. 

The volume change calculations determined the percentage change in volume as a result of 

treatment. This volume was measured at the earliest reaction time interval that the mix design 

achieves acceptable TCLP results. Volumes were recorded at 4 days post-treatment (Day 3 was a 

Sunday). Volume changes were compared with changes observed in a deionized water control 

microcosm. 

The procedure was performed by measuring the volume 500g of untreated soil occupied within a 

volumetric cylinder. This was defined as V,. The selected MAECTITE@ liquid doses were 

applied, mixed and tamped, and allowed to cure for 4 days. The volume measured at Day 4 was 

thus defined as Vz. The volume change as a result of treatment may be determined as V, - V,. 

The percentage change in volume may be calculated as follows: 

(b 

% Volume Change = (VzN1 x 100) - 100 

Where, 

4.2 Volume Changes 

(+) value = volume expansion 

(-) value = consolidation 

The results of Phase I1 experiments are summarized in Table 7, and show that there was 

consolidation in all of the microcosms tested. Soil treated with 15% water alone consolidated 
... - ~- -. - ~ _ _  ~~ . - - ~ - ~- ~- - ~- --- 

~ - ~ - - ~~ -~ - ~~ ~ 
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18.18%, while soil treated with 15% water plus 2% reagent consolidated 2 1.82%. Soil treated 

with 15% water plus 3% and 4% W C T I T E @  liquid consolidated 1.82% and 7.27%, ' 

Treatment v, v* 
15% DI Water 275 ml 225 ml 

15% DI Water + 2% 275 ml 215 ml 

MAECTITE ' liquid 

15% DI Water + 3% 275 ml 270 ml 

MAECTITEB liquid 

15% DI Water + 4% 275 ml 255 ml 

respectively. 

% Consolidation 

18.18% 

2 1.82% 

1.82% 

7.27% 

MAECTITE' liquid I 

5.0 SUMMARY AND CONCLUSIONS 

The MAECTITE@ chemical treatment process converts leachable lead and other heavy metals to 

non-leachable mixed mineral forms in the apatite and barite mineral groups. Leachable lead 

cations react with the MAECTITE@ reagents and form compounds that nucleate crystals in 

hexagonal and twinned orthorhombic (pseudohexagonal) geometries. As a true chemical process, 

lead in soil is chemically altered. Based on previous studies performed (available upon request), 

changes in pH will not cause the lead to be leachable. 

This treatability study demonstrates that the MAECTITE@ liquid reagent can reduce the TCLP 

mobility of lead in soil samples from the Trap Range site. Specifically, all dosages of 
-. - . 
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MAECTITE@ liquid reagent tested reduced lead leachability, with a minimum of 1% (w/w) 

reagent required to reduce lead in TCLP extracts to .c 5 mg/l, and 3% (w/w) necessary to reduce 

lead in TCLP extracts to -4 mg/l. Soil remediation was not enhanced by extending the reaction 

time over one day, as there was not a significant difference in the concentration of lead in TCLP 

extractions performed after 1, 3 ,7 ,  and 14 days (Table 8). Further, all treated soils passed the 

EPA Paint Filter Liquids Test and any volume increase due to treatment was minimized. In fact, 

consolidation occurred. 

Treatment Initial Day 1 Day 3 Day 7 

Untreated 39.6 mg/l’ 3 1.6 mgA 64.2 mg/l 42.9 mg/l 

3,890 mg/kg 5,140 mgkg 4,580 mgkg 2,930 mgkg 

0.5% 7.15 mg/l 3 1 .O mg/l 26.9 mg/l 

5,670 mgkg 5,520 mg/kg 5,820 mgkg 

1 Yo 4.36 mg/l 4.46 mg/l 4.35 mg/l 

4,870 mgkg 5,760 mgkg 5,080 mgkg 

2% 1.39 mg/l 1.80 mg/l 1.05 mg/l 

4,790 mg/kg 4,030 mgkg 14,200 mgkg 

3 yo 0.857 mg/l 0.605 mg/l 0.943 mg/l 

4,080 mgkg 13,400 mgkg 16,000 mg/kg 

4% 0.866 mg/l 0.415 mg/l 0.187 mg/l 

17,000 mgkg 39,000 mgkg 5,040 mgkg 

Day 14 

55.8 mg/l 

9,610 mgkg 

28.8 mg,4 

5,320 mgkg 

4.28 mg/l 

4,650 mgkg 

I .60 mg/l 

4,950 mgkg 

0.667 mg/l 

5,070 mgkg 

0.363 m d l  

4,410 mgkg 

1. Due to the similar results of total lead analyses between the “as received” soil and all of 

the treatability microcosms, the TCLP result fiom the “as received” soil was considered 

the baseline concentration for leachable lead in this study. 

I 

. 
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In addition to TCLP testing, total lead analyses were performed on soil samples from each 

microcosm and designated reaction time. Results confirmed that lead stabilization was indeed 

attributed to MAECTITE@ liquid treatments, and not variable concentrations of total lead in the 

samples. 

0 

The results of Phase I1 experiments show that there was consolidation in all of the microcosms 

tested. The consolidation is most likely a result of some combination of compaction and 

dehydration. Soil treated with 15% water alone consolidated 18.18%, while soil treated with 2% 

MAECTITE@ liquid reagent consolidated 2 1.82%. Soils treated with 3% and 4% MAECTITE@ 

liquid reagent consolidated 1.82% and 7.27%, respectively. The lesser amounts of consolidation 

associated with the higher dosages are most likely a result of the increased volumes of reagent 

offsetting some of the dehydratiodconsolidation that occurs. In any case, some consolidation 

may be expected during full scale treatment. 

Treated soil pH values rose slightly until Day 7, and tended to stabilize by Day 14. Based on past 

experience, the soil pH typically moves toward neutral over time, while the resultant crystalline 

structure remains stable. 

Leachable arsenic was not affected by the treatment process, as values tended to remain 

consistent in the control and treated microcosms. Some variation due to sample variability was 

observed. Arsenic did not leach above the RCRA standard of 5 mg/l in either the untreated or 

treated soils. 

The results of treatability testing on the soil sample fiom the Trap Range indicate that 1% 

MAECTITE@ reduced the leachable lead concentrations to below the RCRA standard of <5 mg/l 

and 2% MAECTITE@ reduced the leachable lead to <2 mg/l. However, Sevenson recommends 

that 3% MAECTITE@ liquid be used during full scale operations. This dosage reduced the 

leachable lead to 4 mg/l. This recommended concentration is conservative to account for any 

pockets of high lead that may be encountered-in the field and potential loss of MAECTITE@ due __ _ _  
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to infiltration during field operations. Further, by testing soil fiom the location with the highest 

known lead contamination levels, additional conservatism was built into the mix design. 

Observations made during this study indicate that on-site treatment should not present any 

unusual or dacul t  problems. MAECTITE@ liquid, when combined with water, readily mixed and 

homogenized into the soil. Further, mixing was easily performed with modest effort using a 

wooden paint stick. Grass and root matter present in the' soil samples did not effect the mixing 

process and did not interfere with the reaction between MAECTITE@ liquid and lead in the soil. 

These observations indicate that, after application, MAECTITE@ liquid should easily distribute 

throughout the Trap Range soils during the full scale stabilization, resulting in a fairly 

homogenous, stabilized end product with a low probability of treatment failure. 

5.1 Field Implementability 

The results of this treatability study will be used to scale up to full scale operations. The methods 

identified in the Full Scale Stabilization Work Plan will follow essentially the same steps as the 

treatability study: 
0 

0 Divide remediation area into grids; 

Calculate amount of reagent to be applied to each grid; 

Apply water, as necessary to enhance dispersion of reagent into soils; 

0 

0 

0 Apply liquid reagent; 

0 Mix soils; 

0 Allow treated soils to stabilize; and 

Perform verification sampling and analysis (per Verification of Treatment Sampling Plan). 0 

The amount of reagent to be applied will be calculated in the field for each treatment grid. The 

calculations will be based on the results of this treatability study, soil volume within the grid, and 

Area I Phase II Trap Range Stabilization Treatability Study Report 
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Treatment grids will be 2,500 square foot (approximately 50 ft. by 50 e.) areas adjacent to one 

another across the site. 

Reagent will be added using a percent mass addition rate. The correct amount of reagent to be 

applied to a grid is determined by multiplying the surface area of the grid by the depth of vertical 

contamination to calculate the volume of impacted soil to be stabilized in the particular grid. The 

volume of the soil is then converted to mass by using the density of the soil fiom the treatability 

study. Multiplying the mass of the material in the treatment grid by the percentage of reagent 

required (3%) then provides the mass of treatment chemical to be applied to that grid area. 

When using the MAECTITE@ liquid reagent, the required mass of the treatment reagent will be 

pumped fiom the on-site bulk storage tanker into a graduated 300 gallon poly tank. The Job 

Superintendent will provide the calculations for the volume of reagent to be metered into the 

graduated poly tank prior to transferring the liquid fiom the bulk tanker into the graduated poly 

tank. The Quality Assurance/Quality Control Representative will confirm the calculations. 

Once the correct amount of reagent has been transferred to the graduated poly tank, it will be 

pumped and applied to the treatment grids via 2-inch-diameter chemical hosing using a double 

diaphragm pump. The liquid reagent will be evenly distributed across the surface area of the 

treatment grid. 

A controlled application of water may then be added to the treatment grid. The amount of water 

to be added will be determined by the Job Superintendent based on process knowledge and field 

experience. 

After the reagent and water have been added, mixing will be performed using an excavator fitted 

with a flat-edged bucket. Mixing may be described a back-and-forth folding motion, which will 

create a homogeneous mix. Disturbance of soil to below the target treatment depth will be 

. , minimized. Proper -- .~ application ~ ~ , .  and ~ mixing - ~- will - -  checked-in- - the field- by pH measurements!. A_- ~- ~- 
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minimum of five (5) random pH measurements will be taken within each grid at various depths. 

Consistent pH readings below 3 will indicate that proper application and mixing has occurred. 

The treated soils wiU then be allowed to set overnight to allow stabilization to occur. 

Stabilization is expected to occur in a matter of hours. Finally, samples will be collected in 

accordance with the Verification of Treatment Sampling Plan and analyzed at an offsite 

laboratory. 
- 
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THU FEB 11, 1999 08:50:51 
GROUP E 

SAMPLE COUNT GROSS 

11 0.50 3 
12 0.50  - 1 
13 0.50 1 
14 0.50 0 

OPERATION COMPLETE 

OPERATION COMPLETE 

GROSS DPM DPM TIME 
B-g ALPHA B-g COUNTED 
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6 19 23 08: 51 : 24 
2 5 5 08:52: 10 
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1 -1 0 08 : 53: 39 
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APPENDIX B 

Laboratory Reports for "As Received'' Soil 



WASTE STREAM TECHNOLOGY, INC. 
302 Grote Street 

Buffalo, NY 14207 
(7 1 6) 876-5290 

initial - HS 
initial - TS 
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WS49620 Soil 02/15/99 02/15/99 15.15 
WS49621 Soil 02/15/99 02/15/99 15:!5 

Analytical Data Report 
Report Date : 03/23/99 

Group Number : 9902-019 

Prepared For : 
Mr. Steve Sharp 

Sevenson Environmental Services, inc. 
9245 Calumet Avenue 

Suite 101 
Munster, IN 46321 

Site : Fernald 

Field and Laboratory Information 
I Client Id I WST Lab # I Matrix I Date Sampled I Date Received I Time 1 

Analytical Services 
Analytical Parameters Number of Samples 
TCLP Lead & Arsenic 2 
Total Lead & Arsenic 2 
pH of TCLP Extract 2 

Turnaround Time 
Standard 
Standard 
Standard 

Report Released By : O d  ad- 
Daniel Vollmer, Laboratory QNQC Officer 

ENVIRONMENTAL LABORATORY ACCREDITATION CERTIFICATION N U M B E S -  
NYSDOH ELAP #I1179 NJDEPE #73977 CDHS ELAP #2189 



METHODOLOGIES -. 
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The specific methodologies employed in obtaining the analytical data reported are 
indicated on each of the result forms. The method numbers shown refer to the 
following U.S. Environmental Protection Agency Reference: 

Methods for Chemical Analysis of Water and Wastes. EPA 600/4-79- 
020, March 1979, Revised 1983, U.S. Environmental Monitoring and 
Support Laboratory, Cincinnati, Ohio 45268. 

Federal Register, 40 CFR Part 136: Guidelines Establishing Test 
Procedures for the Analysis of Pollutants Under the Clean Water Act. 
Revised July 1992. 

Test Methods for Evaluating Solid Waste: Physical/Chemical Methods. 
Third Edition, Revised December 1996, U.S. EPA SW-846. 

Annual Book of ASTM Standards, Volume II. ASTM, 100 Harbor Drive, 
West Conshohocken, PA 19428-2959. 

Standard Methods for the Examination of Water and Wastewater. 
(1 8th Edition). American Public Health Association, 1105 18th Street, 
NW, Washington, D.C. 20036. 



Waste Stream Technology, Inc. 
pH of TCLP Leachate 

SW846 90408 

te: Fernald 
ate Sampled: 0211 5/99 

Date Received: 02/15/99 
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Group Number: 9905-019 

Units: pH Units 
Matrix: Soil 

Client ID Detection Limit Result Date Analyzed 
___ . __ WST ID 

WS49620 INITIAL - HS NA 5.01 0211 7/99 
WS49621 INITIAL - TS NA 4.99 0211 7199 

- - 



Waste Stream Technology, Inc. 
Metals Analysis Result Report 

ite: Fernald 
te Sampled: 0211 5/99 

Received: 0211 5/99 

Group Number: 9905-019 
Units: mg/Kg 

Matrix: Soil 
WST ID: WS49620 
Client ID: INITIAL - HS 

Digestion Date: 02/16/99 

2 1 1 4  

Analyte Detection Limit Result Date Analyzed Analysis Method 
Arsenic by ICP 1.70 23.8 0211 7/99 SW-846 601 0 
Lead by ICP 4.10 3890 0211 7/99 SW-846 601 0 

~~ _______ - . - 



ite: Fernald 
ate Sampled: 0211 5/99 
ate Received: 02/15/99 

Waste Stream Technology, Inc. - 
Metals Analysis Result Report 2 1 7 4  

Group Number: 9905-019 
Units: mg/Kg 

Matrix: Soil 
WST ID: WS49621 
Client ID: INITIAL - TS 

Digestion Date: 02/16/99 

. - ~ ~ ...... ~ 

Detection Limit Result Date Analyzed Analysis Method 
-. -~ ~~~~~ 

An a ly te 
- ~ - 

Arsenic by ICP 1.70 11.0 0211 7/99 SW-846 601 0 
Lead by ICP 4.10 1590 0211 7/99 SW-846 601 0 
. ~~~~ - .. ~ 

- 



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

6 t e :  Fernald 
ate.Sampled: 0211 5/99 
ate Received: 02/15/99 

2 1 9 4  
Group Number: 9905-019 

Units: mg/L 
Matrix: TCLP Extract 

TCLP Extraction Date: 02/16/99 
WST ID: WS49620 
Client ID: INITIAL --HS 

Digestion Date: 02/17/99 
. - 

Detection Limit Result Date Analyzed Analysis Method ______ - Analyte 
Arsenic by ICP 0.045 0.486 02/17/99 SW-846 601 0 
Lead by ICP 0.075 39.6 02/17/99 SW-846 601 0 - _-_____.____- ~ 



Waste Stream Technology, Inc. ~ 2 1 7 4 
TCLP Metals Analysis Result Report 

@e: Fernald 
ate Sampled: 02/15/99 
ate Received: 0211 5/99 

Group Number: 9905-019 
Units: mg/L 

Matrix: TCLP Extract 
TCLP Extraction Date: 02/16/99 

WST ID: WS49621 
Client ID: INITIAL - TS 

Digestion Date: 02/17/99 

Analyte _____.__ ___ .. ._ Detection . Limit Result Date Analyzed Analysis Method 
. ~. -~ 

Arsenic by ICP 0.045 Not detected 02/17/99 SW-846 601 0 
Lead by ICP ~ . 0.075 15.5 02/17/99 SW-846 601 0 

~. 
-_ 

.~ 
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Quality Control Analysis Result Reports 

- Method Blanks 

- Reference Samples 

- 

- Matrix Spike Analysis 

- Post-Digestion Spike Analysis 

- 

D u p I icate Ana I y s i s 

D i I u t i o n I n t erfe ren ce Check Ana I y s i s 



Waste Stream Technology, Inc. 
Metals Method Blank Analysis 

ate Sampled: NA 
ate Received: NA 

P 

Group Number: 9905-019 
Units: mg/Kg 

WST ID MB021699-S1 
Client ID: NA 

Digestion Date: 02/16/99 

_ _ _ _ _ _ _ ~  _____ 
Detection Limit Result Date Analyzed Analysis Method _____ _ _  Analyte 

AS soil Method Blank 1.70 Not detected 02/17/99 SW-846 601 0 
Pb soil Method Blank 4.10 Not detected 0211 7/99 SW-846 601 0 ___ __ 
MB denotes Method Blank 
NA denotes Not Applicable 



Waste Stream Technology Inc 
Total Metals Analysis Result Report e Reference Standard Analysis Summary 

Analyte 
Lead 
Arsenic 

Site : Fernald 
Group Number: 9905-01 9 

QC Limits % Recovery Method 
85-115 103 SW-846 6010 
85-115 102 SW-846 601 0 

2 1 1 4  

Report Units : % Recovery 
Matrix : TCLP Extract 

]Lab ID I RF921699-Sl I I 
f Date Diaested I 2/16/99 I I 

1 ~~~~~ ~ 

1Date Analvzed I 211 7/99 I 

RF denotes Reference Sample. 



a t e :  Fernald 
ate Sampled: NA 
ate Received: NA 

Waste Stream Technology, Inc. -' 
TCLP Metals Analysis Result Report 2 1 7 

Group Number: 9905-019 

TCLP Extraction Date: 02/16/99 
Units: mg/L 

WST ID: MBTC329-T1 
Client ID: NA 

Digestion Date: 02/17/99 
_. -- -~ ___ 
Analyte . __ __ __ Detection -. Limit -___ Result Date Analyzed Analysis Method 
As TCLP Method Blank 0.009 Not detected 02/17/99 SW-846 601 0 
Pb TCLP Method Blank - 0.01 5 Not detected 0211 7/99 SW-846 601 0 

MB denotes Method Blank 
NA denotes Not Applicable 

3% 



Site : Fernald 
Group Number: 9905-01 9 
TCLP Date : 2/16/99 

Date Digested 
Date Analvzed 

Waste Stream Technology Inc -. 
TCLP Metals Analysis Result Report 

Reference Standard Analysis Summary 
1 7 4 

211 7/99 
211 7/99 

Report Units-: Oh Recovery 
Matrix : TCLP Extract 

Anal yte 
Lead 
Arsenic 

]Lab ID I RFTC329-T1 I 1 

QC Limits O/O Recovery Method 
85-115 98 S W-846 60 1 0 
85 - 115 121 # SW-846 601 0 

Reference 
?h Recovery Analysis I 

RF denotes Reference Sample. 
# denotes outside QC limits. 

. .  

3ci 



Site : Fernald 
Date Sampled : 2/15/99 
Date Received : 2/15/99 
TCLP Date : 2/16/99 

Lab ID Number WS49621 WS49621 Dup 
Client ID In i t i al-TS 
Date Digested 2/17/99 211 7/99 
Date Analyzed 211 7/99 211 7/99 
Anal yte Initial Result Duplicate Result 
Lead 15.5 15.4 
Arsenic 0.045 < 0.045 

I ni t ial-TS 

Waste Stream Technology, Inc. 

TCLP Metals Analysis Result Report - 2 1 7 4 
Duplicate Sample Analysis Summary 

c - 

RPD RPD 
. (%) QC Limits (%) 
0.5 25 
0.1 25 

Group Number : 9905-01 9 
Report Units : mg/L 
Matrix : TCLP Extract 



Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 2/16/99 

Client ID 
Date Diaested 

Waste Stream Technology, Inc. - .  

TCLP Metals Analysis Result Report * 2 B 1 4  
Matrix Spike Analysis Summary 

In i t i al-TS 
2/17/99 

Group Number : 9905-019 
Report Units : % Recovery 

Analyte 
Lead 
Arsenic 

lLab ID Number I -  WS49621 - I  

Date Analyzed 211 7/99 Analysis 
QC Limits % Recovery Method 
75 - 125 NC SW-846 601 0 
75 - 125 108 SW-846 6010 

NC denotes Not Calculated. Concentration of Lead in unspiked sample greater than 10 
times the amount of spike added. 



Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 2/16/99 

Lab ID Number WS49620 
Client ID Initial-HS 

Date Analyzed 211 7/99 
Date Digested 211 7/99 

Analyte QC Limits % Recovery 
Lead 85 - 115 98 
Arsenic 85-115 108 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report L 2 1 7 4 
Post-Digestion Spike Analysis Summary 

Analysis 
Method 

SW-846 6010 
SW-846 601 0 

Group Number : 9905-01 9 
Report Units : % Recovery 



Waste Stream Technology, Inc. -- 
TCLP Metals Analysis Result Report 2 2 7 4  

Lab ID Number WS49620 
Client ID Initial-HS 
Date Digested 211 7/99 
Date Analyzed 2/17/99 

Anal yte Result (mg/L) 
Lead 39.6 
Arsenic 0.486 

Undiluted 

Sample Dilution Interference Check Analysis Summary 

Di tu ted Percent QC 
Result (mg/L) Difference Limits (Yo) 

40.7 2.8 10 
0.577 19 # 10 

Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 2/16/99 

Group Number : 9905-019 
Report Units : % Recovery 

# denotes outside QC limits. 

Lis 
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APPENDIX C 

Laboratory Reports for Treated Soil, 1 Day Reaction Time 



WASTE STREAM TECHNOLOGY, INC. -r 
302 Grote Street iik 2 1 7 4  

Buffalo, NY 14207 
(7 1 6) 876-5290 

Analytical Data Report 
Report Date : 03/23/99 

Group Number : 9902-021 

Prepared For : 
Mr. Steve Sharp 

Sevenson Environmental Services, Inc. 
9245 Calumet Avenue 

Suite 101 
Munster, IN 46321 

Site : Fernald 

Analytical Services 
Analytical Parameters Number of Samples 
TCLP Lead & Arsenic 6 
Total Lead & Arsenic 6 
pH of TCLP Extract 6 

Turnaround Time 
Standard 
Standard 
Standard 

Report Released By : 
Daniel Vollmer, Laboratory QNQC Officer 

T3 ENVIRONMENTAL LABORATORY ACCREDITATION CERTIFICATION NUMBERS 
NYSDOH ELAP #I1179 NJDEPE #73977 CDHS ELAP #2189 IJJarEsmEml 



2174 
METHODOLOGIES 

The specific methodologies employed in obtaining the analytical data reported are 
indicated on each of the result forms. The method numbers shown refer to the 
following U.S. Environmental Protection Agency Reference: 

Methods for Chemical Analysis of Water and Wastes. EPA 60014-79- 
020, March 1979, Revised 1983, U.S. Environmental Monitoring and 
Support Laboratory, Cincinnati, Ohio 45268. 

Federal Register, 40 CFR Part 136: Guidelines Establishing Test 
Procedures for the Analysis of Pollutants Under the Clean Water Act. 
Revised July 1992. 

Test Methods for Evaluating Solid Waste: PhysicaKhemical Methods. 
Third Edition, Revised December 1996, U.S. EPA SW-846. 

Annual Book of ASTM Standards, Volume I I .  ASTM, 100 Harbor Drive, 
West Conshohocken, PA 19428-2959. 

Standard Methods for the Examination of Water and Wastewater. 
(1 8th Edition). American Public Health Association, 1105 18th Street, 
NW, Washington, D.C. 20036. 



Date Sampled: 02/23/99 
Date Received: 02/23/99 

.. .. __. 
WST ID 
.___ 

WS49905 
WS49906 
WS49907 
WS49908 
WS49909 
WS49910 

_____- .- 

Waste Stream Technology, Inc. 

pH of TCLP Leachate # .  
SW846 9040B 2 1 7 4  

Group Number: 9905-021 

Units: pH Units 
Matrix: Soil 

Client ID Detection Limit Result Date Analyzed 

0%-Dl 
0.5%-D1 
1 %-Dl 
2%-Dl 
3%-D1 
4%-D1 

NA 5.04 02/24/99 
NA 5.01 02/24/99 
NA 5.00 02/24/99 
NA 4.97 02/24/99 
NA 4.93 02/24/99 
NA 4.89 02/24/99 



Date Received: 02123199 

c 

h 2114 Waste Stream Technology, Inc. 
Metals Analysis Result Report 

Group Number: 9905-021 
Units: mg/Kg 

Matrix: Soil 
WST ID: WS49905 
Client ID: 0%-Dl 

Digestion Date: 03/09/99 

. - .  

Detection Limit Result Date Analyzed Analysis Method 
- ___ Analyte 

Arsenic by ICP 8.50 21 .o 03/10/99 SW-846 601 0 
20.5 5140 0311 0199 SW-846 601 0 Lead by ICP - 



Waste Stream Technology, Inc. -- 
Metals Analysis Result Report i; 2174 

ite: FERNALD 
ate Sampled: 02/23/99 

Date Received: 02/23/99 
WST ID: WS49906 
Client ID: 0.5%-Dl 

Digestion Date: 03/09/99 

Group Number: 9905-021 
Units: mg/Kg 

Matrix: Soil 

____ 
Detection Limit Result Date Analyzed Analysis Method ___ .. . 

Analyte 
_____.____ 

Arsenic by ICP 8.50 25.2 0311 0199 SW-846 601 0 
Lead by ICP - 20.5 5670 03/10/99 SW-846 601 0 

.- - .. . - - - . .__ 



e: FERNALD 
te Sampled: 02/23/99 - 

Date Received: 02/23/99 

Analyte . 

Arsenic by ICP 
Lead bv ICP 

c Waste Stream Technology, Inc. w 

Metals Analysis Result Report i 2 1 7 4  
Group Number: 9905-021 

Units: mg/Kg 
Matrix: Soil 

WST ID: WS49907 
Client ID: 1%-Dl 

Digestion Date: 03/09/99 

- -- ____. -- ~ 

Date Analyzed Analysis Method Detection Limit Result 
__- ~ __-___ 

23.3 03/10/99 SW-846 6010 
20 5 4870 03/10/99 SW-846 6010 
8 50 

- 



*- 

Waste Stream Technology, Inc. 
Metals Analysis Result Report 

2 1 7 4 

ite: FERNALD 
ate Sampled: 02/23/99 

Received: 02/23/99 
WST ID: WS49908 
Client ID: 2%-Dl 

Digestion Date: 03/09/99 

Group Number: 9905-021 
Units: mg/Kg 

Matrix: Soil 

~ _ _  __ - -_ 
Detection Limit Result Date Analyzed Analysis Method __ - ___ Analyte 

-~ 

Arsenic by ICP 8.50 23.1 03/10/99 SW-846 601 0 
SW-846 601 0 ___ 4790 0311 0199 _ _ _  20.5 - _- Lead by ICP - -___ 



r 

r; % ? I 7 4  Waste Stream Technology, Inc. 
Metals Analysis Result Report 

ite: FERNALD 
ate Sampled: 02/23/99 Q ate Received: 02/23/99 

WST ID: WS49909 
Client ID: 3%-Dl 

Digestion Date: 03/09/99 

Group Number: 9905-021 
Units: mg/Kg 

Matrix: Soil 

~ _. . . - - 
Analysis Method 

.~ 
Analyte . ... - . - . . . . . Detection . Limit Result Date Analyzed 
Arsenic by ICP 8.50 22.0 0311 0/99 SW-846 601 0 
Lead - by ICP . - . . . . 20.5 . 4080 0311 0199 SW-846 6010 



Waste Stream Technology, Inc. r 

Metals Analysis Result Report 

@te: FERNALD 
ate Sampled: 02/23/99 

Date Received: 02/23/99 
WST ID: WS49910 
Client ID: 4%-Dl 

Digestion Date: 03/09/99 

i6i 21174 
Group Number: 9905-021 

Units: mg/Kg 
Matrix: Soil 

Arsenic by ICP 
Lead by ICP ~- __ .~ - 

-___ 
Detection Limit Result Date Analyzed Analysis Method 

8.50 142 0311 0/99 SW-846 601 0 
_ _  _. 20.5 __ 17000 0311 0199 SW-846 _____ 601 0 

._ __ . 



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

ite: FERNALD 
te Sampled: 02/23/99 

Received: 02/23/99 

WST ID: WS49905 
Client ID: 0%-Dl 

Digestion Date: 02/24/99 

2 ' 

2 1 7 4  

Group Number: 
Units: 

Matrix: 
TCLP Extraction Date: 

9905-02 1 
mglL 
TCLP Extract 
02/23/99 

. -_ . -. . .......... - . - . . - . 

Detection Limit Result Date Analyzed Analysis Method 
-- 

Analyte 
...... 

Arsenic by ICP 0.045 0.319 02/24/99 SW-846 601 0 
Lead by ICP 0.075 31.6 02/24/99 SW-846 601 0 .... - - ........ __ . ....... 



@te: FERNALD 
ate Sampled: 02/23/99 
ate Received: 02/23/99 

Analyte 
Arsenic by ICP 
Lead by ICP - . - __ - - - 

Waste Stream Technology, Inc. I- 

TCLP Metals Analysis Result Report k: 2 1 7 4  
Group Number: 9905-021 

Units: mg/L 
Matrix: TCLP Extract 

TCLP Extraction Date: 02/23/99 
WST ID: WS49906 
Client ID: 0.5%-Dl 

Digestion Date: 02/24/99 
- -. . .-.. 

. Detection ._ -. __ Limit Result Date Analyzed Analysis Method 
0.045 0.258 02/24/99 SW-846 601 0 

_.__ 7.15 02/24/99 ' SW-846 601 0 0.075 
. -. ... .. . . -. - 



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

%,,: FERNALD 
ate Sampled: 02/23/99 
ate Received: 02/23/99 

Group Number: 9905-021 
Units: mg/L 

Matrix: TCLP Extract 
TCLP Extraction Date: 02/23/99 

WST ID: WS49907 
Client ID: 1%-Dl 

Digestion Date: 02/24/99 
_ _ ~  - . .- 

Analysis Method 
-. Analyte Detection Limit Result Date Analyzed ____ 

Arsenic by ICP 0.045 0.294 02/24/99 SW-846 601 0 
Lead by ICP . . - - . _. .. 0.075 . 4.36 02/24/99 SW-846 6010 - ____ - __ . . __ 



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

* 2 1 7 4  
,Sf: FERNALD Group Number: 9905-021 

te Sampled: 02/23/99 Units: mg/L 

TCLP Extraction Date: 02/23/99 
ate Received: 02/23/99 Matrix: TCLP Extract 

WST ID: WS49908. 
Client ID: 2%-Dl 

Digestion Date: 02/24/99 

Analyte _ _ _  . ... Detection . ._ - Limit Result Date Analyzed Analysis Method 
.~ . . - ___ 

Arsenic by ICP 0.045 0.279 02/24/99 SW-846 601 0 
Lead . by ICP -. . - __ 0.075 - 1.39 02/24/99 SW-846 601 0 
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Waste Stream Technology, Inc. - -  
TCLP Metals Analysis Result Report e 2 1 7 4  

Group Number: 9905-021 
Units: mg/L 

Matrix: TCLP Extract 
TCLP Extraction Date: 02/23/99 

&te: FERNALD 
ate Sampled: 02/23/99 
ate Received: 02/23/99 

WST ID: WS49909 
Client ID: 3%-D1 

Digestion Date: 02/24/99 

Analyte Detection Limit Result Date Analyzed Analysis Method 
. . . . ._ 

. ______ ~ 

Arsenic by ICP 0.045 0.438 02/24/99 SW-846 601 0 
Lead by ICP ___ ._. . . . -. . 0.075 - - 0.857 02/24/99 .- SW-846 601 0 



&e: FERNALD 
ate Sampled: 02/23/99 
ate Received: 02/23/99 

.. 

Analyte 
Arsenic by ICP 
Lead by ICP 

.. . 

... __ ... . -.. 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

Group Number: 9905-021 
Units: mg/L 

Matrix: TCLP Extract 
TCLP Extraction Date: 02/23/99 

WST ID: WS49910 
Client ID: 4%-Dl 

Digestion Date: 02/24/99 

Analysis Method Date Analyzed .- 
Detection - Limit Result 

0.866 
0.045 0.343 02/24/99 SW-846 601 0 

02/24/99 SW-846 ___- 601 0 -_~--________ 0.075 - - . 



Quality Control Analysis Result Reports 

- Method Blanks 

- Reference Samples 

- 

- Matrix Spike Analysis 

- Post-Digestion Spike Analysis 

- Dilution Interference Check Analysis 

D up I ica te Analysis 



6 t e :  FERNALD 
ate Sampled: NA 
ate Received: NA 

Waste Stream Technology, Inc. t- 

2 1 7 4  Metals Method Blank Analysis 

Group Number: 9905-021 
Units: mg/Kg 

WST ID MB030999-S1 
Client ID: NA 

Digestion Date: 03/09/99 

Analyte Detection Limit Result Date Analyzed Analysis Method 
As soil Method Blank 1.70 Not detected 03/10/99 SW-846 601 0 

4.10 Not detected 03/10/99 SW-846 601 0 
.-- . - - _- Pb soil Method Blank 

MB denotes Method Blank 
NA denotes Not Applicable 



Waste Stream Technology Inc - 
Total Metals Analysis Result Report 
Reference Standard Analysis Summary 

* 2174 

Date Digested 
Date Analvzed 

Site : Fernald 
Group Number: 9905-021 & 022 

~~ 

3/9/99 
311 0199 

Report Units : % Recovery 
Matrix : TCLP Extract 

Analyte 
Lead 
Arsenic 

lLab ID I RF030999-SI I ~ - 1  

QC Limits % Recovery Method 
85-115 99 SW-846 601 0 
85-115 98 SW-846 6010 

RF denotes Reference Sample. 



d t e :  FERNALD 
ate Sampled: NA 
ate Received: NA 

Analyte 
As TCLP Method Blank 
Pb TCLP Method Blank 

. .- __ ._ - - . 

MB denotes Method Blank 
NA denotes Not Applicable 

Waste Stream Technology, Inc. - c 
21'74 TCLP Metals Analysis Result Report 

Group Number: 9905-021 

TCLP Extraction Date: 02/23/99 
Units: mg/L 

WST ID: MBTC341-T1 
Client ID: NA 

Digestion Date: 02/24/99 

Detection - -  Limit __ Result Date Analyzed Analysis Method 
0.009 Not detected 02/24/99 SW-846 601 0 
._ 0 015 Not detected 02/24/99 SW-846 601 0 



Waste Stream Technology Inc, 
TCLP Metals Analysis Result Repor% 

Reference Standard Analysis Summary 
2 1 7 4 

Site : Fernald 
Group Number: 9905-021 
TCLP Date : 2/23/99 

Report Units : % Recovery 
Matrix : TCLP Extract 

.-I- .I E.. . .-. RCTP?dl -TI I ah In 1 . -. - - - . . . 
Date Digested 2/23/99 -7 
Date Analvzed 2/2 419 9 

Reference 
% Recovery 
QC Limits 

RF denotes Reference Sample. 

. .  



Site : Fernald . 

Date Sampled : 2/23/99 
Date Received : 2/23/99 
TCLP Date : 2/23/99 

Lab ID Number WS49908 WS49908 Dup 
Client ID 2%-Dl 2%-Dl 
Date Digested 2/24/99 2/24/99 
Date Analyzed 2/24/99 2 12 4/9 9 
Analyte Initial Result Duplicate Result 
Lead 1.39 1.38 

Waste Stream Technology, Inc. 

RPD RPD 
(%I QC Limits (%) 
0.7 25 

TCLP Metals Analysis Result Report 
Duplicate Sample Analysis Summary 

Group Number : 9905-021 
Report Units : mg/L 
Matrix : TCLP Extract 

IArsenic I 0.279 I 0.262 I 6.3 I 25 I 
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Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 2/23/99 

Anal yte 
Lead 
Arsenic 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

Matrix Spike Analysis Summary 

2 1 7 4 

Lab ID Number ws49908 

Date Digested 2/24/99 
Client ID 2%-Dl 

Date Analyzed 2/24/99 Analysis 
QC Limits % Recovery Method 
75 - 125 110 SW-846 601 0 
75 - 125 110 SW-846 601 0 

Group Number : 9905-021 
Report Units : % Recovery 



Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 2/23/99 

Analyte 
Lead 
P Arsenic 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 
Post-Digestion Spike Analysis Summary 

Lab ID Number WS49905 

Date Digested 2/24/99 
Date Analyzed 212 419 9 Analysis 

QC Limits % Recovery Method 

Client ID 0%-Dl 

85 - 115 97 SW-846 6010 
85 - 115 105 SW-846 601 0 

Group Number : 9905-021 
Report Units : % Recovery 



Waste Stream Technology, Inc. x 

TCLP Metals Analysis Result Report &b $2174 

Lab ID Number WS49905 

Date Digested 2/24/99 
Date Analyzed 2/24/99 

Analyte Result (mg/L) 
Lead 31.6 
Arsenic 0.31 9 

Client ID 0%-Dl 

Undiluted 

Sample Dilution Interference Check Analysis Summary 

Diluted Percent QC 

30.6 3.3 10 
0.334 4.7 10 

Difference Limits (%) Result (mg/L) 

Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 2/23/99 

Group Number : 9905-021 
Report Units : % Recovery 



TCLP Extraction Logs and Digestion Logs 
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Request Taken By )u Date Requested 3 Y I T7 

I. : :: 
.>:.a 

LabD.0.H I 

Start Date P.O. # 

Number of Samples Matrix Analytical Parameters 
Turnaround 
Time (Days) Quoted Price 

Sample Containers Required? 

NO YES (Please Complete Sample Container Request Form) 
.. - - .. - 

~ -.._. - _. ~ ~ ..~ ~~ 

- - - -- ~ -~ 
~ 

- - --- -- -- .~ ~ _ _  ~ 

Special Instructions DIN_ . 3 h  

Laboratory Use Only: Sample Group # qoc<. 02 I, (?2, .&L3 ; 

w 
J 

ACCOUNTING 





APPENDIX D 

Laboratory Reports for Treated Soil, 3 Day Reaction Time 



WASTE STREAM TECHNOLOGY, INC. 
302 Grote Street 

Buffalo, NY 14207 
(7 1 6) 876-5290 

Analytical Data Report 
Report Date : 03/23/99 

Group Number : 9902-022 

Prepared For : 
Mr. Steve Sharp 

Sevenson Environmental Services, Inc. 
9245 Calumet Avenue 

Suite 101 
Munster, IN 46321 

Site : Fernald 

Field and Laboratory Information 

Analytical Services 
Analytical Parameters Number of Samples 
TCLP Lead & Arsenic 6 
Total Lead & Arsenic 6 
pH of TCLP Extract 6 

Turnaround Time 
Standard 
Standard 
Standard 

Report Released By : D d  d I v- 
Daniel Vollmer, Laboratory QNQC Officer 

ENVIRONMENTAL LABORATORY ACCREDITATION CERTIFICATION NUMBERS 
87 

NYSDOH ELAP #I1179 NJDEPE #73977 CDHS ELAP #2189 UICtmsrREm 



c c 

2174  
METHODOLOGIES 

The specific methodologies employed in obtaining the analytical data reported are 
indicated on each of the result forms. The method numbers shown refer to the 
following U.S. Environmental Protection Agency Reference: 

Methods for Chemical Analysis of Water and Wastes. EPA 600/4-79- 
020, March 1979, Revised 1983, U.S. Environmental Monitoring and 
Support Laboratory, Cincinnati, Ohio 45268. 

Federal Register, 40 CFR Part 136: Guidelines Establishing Test 
Procedures for the Analysis of Pollutants Under the Clean Water Act. 
Revised July 1992. 

Test Methods for Evaluating Solid Waste: PhysicaVChemical Methods. 
Third Edition, Revised December 1996, U.S. EPA SW-846. 

Annual Book of ASTM Standards, Volume II. ASTM, 100 Harbor Drive, 
West Conshohocken, PA 19428-2959. 

Standard Methods for the Examination of Water and Wastewater. 
(1 8th Edition). American Public Health Association, 1105 18th Street, 
NW, Washington, D.C. 20036. 



e i t e :  FERNALD 
Date Sampled: 02/25/99 
Date Received: 02/25/99 

WST ID 

WS49961 
WS49962 
WS49963 
WS49964 
W S49965 
WS49966 

- ~ _ _ _ _  

___- -~ 

Waste Stream Technology, Inc. * -  
pH of TCLP Leachate %814 

SW846 9040B 

Group Number: 9905-022 

Units: pH Units 
Matrix: Soil 

Client ID Detection Limit Result Date Analyzed 

O%-D 3 NA 4.91 02/26/99 
0.5%-D3 NA 4.94 02/26/99 
1 %-D3 NA 4.91 02/26/99 
2%-D3 NA 4.86 02/26/99 
3%-D3 NA 4.81 02/26/99 
4%-D3 NA 4.76 02/26/99 

-. 



Site: FERNALD 
ate Sampled: 02/25/99 

@ate Received: 02/25/99 

Waste Stream Technology, Inc. 
Metals Analysis Result Report 

WST ID: WS49961 
Client ID: O%-D3 

Digestion Date: 03/09/99 

Group Number: 9905-022 
Units: mg/Kg 

Matrix: Soil 

.. - 

Analyte Detection Limit Result Date Analyzed Analysis Method 

Lead by ICP 
Arsenic by ICP 8.50 19.7 03/10/99 SW-846 601 0 

20.5 4580 0311 0199 SW-846 6010 ____ __..__-- 



Waste Stream Technology, Inc. 
Metals Analysis Result Report 

&e: FERNALD 
ate Sampled: 02/25/99 

Date Received: 02/25/99 

Group Number: 9905-022 
Units: mg/Kg 

Matrix: Soil 
WST ID: WS49962 
Client ID: 0.5%-D3 

Digestion Date: 03/09/99 

-~ - ._ 
Analyte Detection ~ Limit Result Date Analyzed Analysis Method 
. ~ 

Arsenic by ICP 8.50 24.9 0311 0199 SW-846 601 0 
Lead by ICP . . . .. . _. 

20.5 5520 0311 0199 SW-846 601 0 

. 



Waste Stream Technology, Inc. 
Metals Analysis Result Report 

.Site: FERNALD 
Date Sampled: 02/25/99 
Date Received: 02/25/99 

WST ID: WS49963 
Client ID: 1%-D3 

Digestion Date: 03/09/99 

ih. 2174 
Group Number: 9905-022 

Units: mg/Kg 
Matrix: Soil 

_ _  - 

An a ly te 
Arsenic by ICP- 

. -__ 

Detection Limit Result Date Analyzed Analysis Method 
. _.______ 

8.50 28.2 03/10/99 SW-846 601 0 
Lead - by ICP - ._ - - - - - - . . 20.5 ~. 5760 03/10/99 SW-846 601 0 



Waste Stream Technology, Inc. 
Metals Analysis Result Report 

.Site: FERNALD 
Date Sampled: 02/25/99 
Date Received: 02/25/99 

WST ID: WS49964 
Client ID: 2%-D3 

Digestion Date: 03/09/99 

Group Number: 9905-022 
Units: mg/Kg 

Matrix: Soil 

. _- 
Analyte Detection Limit Result Date Analyzed Analysis Method 
._______ ~. 

Arsenic by ICP 8.50 18.5 0311 0199 SW-846 601 0 
03110199 - SW-846 601 0 - 4030 __ 20.5 Lead . . ~  by ICP ~- -. ~ ._ 



.Site: FERNALD 
Date Sampled: 02/25/99 
Date Received: 02/25/99 

Waste Stream Technology, Inc. 
Metals Analysis Result Report 

L 3 1 7 4  
Group Number: 9905-022 

Units: mg/Kg 
Matrix: Soil 

WST ID: WS49965 
Client ID: 3%-03 

Digestion Date: 03/10/99 

__ - -- 

Detection Limit Result Date Analyzed Analysis Method _____- - 
Analyte 
Arsenic by ICP 8.50 272 0311 0/99 SW-846 601 0 

20.5 13400 0311 0199 SW-846 601 0 
.- -__- Lead by ICP 

._ 



Waste Stream Technology, Inc. 
Metals Analysis Result Report 

.Site: FERNALD 
Date Sampled: 02/25/99 
Date Received: 02/25/99 

WST ID: WS49966 
Client ID: 4%-D3 

Digestion Date: 03/10/99 

e?. 2 1 7 4  
Group Number: 9905-022 

Units: mglKg 
Matrix: Soil 

____ -. 

An a lyte . ._.______ Detection Limit Result Date Analyzed Analysis Method 
Arsenic by ICP 8.50 533 0311 0199 SW-846 601 0 
Lead - by ICP . 20.5 39000 03/10/99 SW-846 601 0 - 



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

Site: FERNALD 
Date Sampled: 02/25/99 
Date Received: 02/25/99 

Group Number: 9905-022 
Units: mg/L 

Matrix: TCLP Extract 
TCLP Extraction Date: 02/25/99 

WST ID: WS49961 
Client ID: 0%-03 

Digestion Date: 02/26/99 
_. ._ - .__-.-____ 

Detection Limit Result Date Analyzed Analysis Method - ___ ~ . ._ An a lyte 

Lead by ICP 
Arsenic by ICP 0.045 0.540 02/26/99 SW-846 601 0 

0.075 64.2 02/26/99 ~ SW-846 601 0 
. . -. . . .. . . - - ._ - . ._ __ .. _ _  _ _  



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

&e: FERNALD 
ate Sampled: 02/25/99 
ate Received: 02/25/99 

WST ID: WS49962 
Client ID: 0.5%-03 

Digestion Date: 02/26/99 

-. 2174 
Group Number: 9905-022 

Units: m g l l  
Matrix: TCLP Extract 

TCLP Extraction Date: 02/25/99 

___. . .-. .. - ... - - 

Detection Limit Result Date Analyzed Analysis Method 
... -- - __ An a I y t e 

Lead by ICP 

.. _ _  - . . . -. 

Arsenic by ICP 0.045 0.512 02/26/99 SW-846 601 0 
SW-846 601 0 __ 0.075 31 .O 02/26/99 

. ~ _ _ _ . . _ _ _  .. . 



Site: FERNALD 
Date Sampled: 02/25/99 
Date Received: 02/25/99 

__ ___ ____ _. _- __ 
Analyte 
Arsenic by ICP 
Lead by ICP 

__ -- 

- - - . - 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 2174 

Group Number: 9905-022 
Units: mg/L 

Matrix: TCLP Extract 
TCLP Extraction Date: 02/25/99 

WST ID: WS49963 
Client ID: 1%-D3 

Digestion Date: 02/26/99 
.- .-- 

Analysis Method __ Detection Limit Result Date Analyzed 
.. . ._____.____ 

0.045 0.271 02/26/99 SW-846 601 0 
. 0.075 4.46 02/26/99 SW-846 601 0 

. .____ _ .  



Site: FERNALD 
Date Sampled: 02/25/99 
Date Received: 02/25/99 

- ...... 
Analyte 

... 

Arsenic by ICP 
Lead by ICP - 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

Group Number: 9905-022 
Units: mg/L 

Matrix: TCLP Extract 
TCLP Extraction Date: 02/25/99 

WST ID: WS49964 
Client ID: 2%-D3 

Digestion Date: 02/26/99 
....... -. __ 

. . . . . .  Detection Limit - Result Date- Analyzed Analysis Method 
0.045 0.401 02/26/99 SW-846 601 0 

. . . . . . . . . . .  0.075 1.80 02/26/99 SW-846 601 0 



Site: FERNALD 
Date Sampled: 02/25/99 
Date Received: 02/25/99 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

$3174 
GrEp  Number: 9905-022 

Units: mg/L 
Matrix: TCLP Extract 

TCLP Extraction Date: 02/25/99 
WST ID: WS49966 
Client ID: 4%-D3 

Digestion Date: 02/26/99 
_. ~~ ~- .- . . - _ _ ~ _ _  ~~ 

Result Date Analyzed Analysis Method --___ Detection Limit 
. -. . . . - - Analyte 

. -- 
Arsenic by ICP 0.045 0.357 02/26/99 SW-846 601 0 

SW-846 601 0 - 0.075 0.41 5 02/26/99 Lead . .._____ by ICP _ _  . 



Quality Control Analysis Result Reports 

- Method Blanks 

- Reference Samples 

- 

- Matrix Spike Analysis 

- Post-Digestion Spike Analysis - 

- Dilution Interference Check Analysis 

Du p I icate Ana lysis 



Site: FERNALD 
Date Sampled: NA 
Date Received: NA 

Analyte 
As TCLP Method Blank 
Pb TCLP Method Blank 

MB denotes Method Blank 
NA denotes Not Applicable 

. 

_. __..___- - 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

Group Number: 9905-022 

TCLP Extraction Date: 02/25/99 
Units: mg/L 

WST ID: MBTC349-T1 
Client ID: NA 

Digestion Date: 02/26/99 
- 

Detection Limit Result Date Analyzed Analysis Method __ _. - 

0.009 Not detected 02/26/99 SW-846 6010 
- 0 015 __ Not detected 02/26/99 SW-846 601 0 - -- 

Pa 



Site : Fernald 
Group Number: 9905-022 
TCLP Date : 2/25/99 

L 

Analyte QC Limits % Recovery Method 
Lead 85-115 101 SW-846 601 0 
Arsenic 85 -  115 110 SW-846 601 0 

c- 

fi 2Pz?& Waste Stream Technology Inc 
TCLP Metals Analysis Result Report 

Reference Standard Analysis Summary 

Report Units : % Recovery 
Matrix : TCLP Extract 

RF denotes Reference Sample. 



Waste Stream Technology, Inc. 

Lab ID Number WS49961 WS49961 Dup 

Date Digested 2/26/99 2/26/99 
Date Analyzed 2/26/99 2/26/99 
Analyte Initial Result Duplicate Result 
Lead 64.2 64.9 
Arsenic 0.540 0.547 

Client ID 0%-D3 0%-D3 

TCLP Metals Analysis Result Report 
Duplicate Sample Analysis Summary 

RPD RPD 
(%I QC Limits (YO) 
1.2 25 
1.3 25 

”’ 2 P 7 4 

Site : Fernald - Group Number : 9905-022 
Date Sampled : 2/25/99 
Date Received : 2/25/99 Matrix : TCLP Extract 
TCLP Date : 2/25/99 

Report Units : mg/L 



Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 2/25/99 

Analyte 
Lead 
Arsenic 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report c. - 

Matrix Spike Analysis Summary % I T 4  

Lab ID Number WS49961 

Date Digested 2/26/99 
Date Analyzed 2/26/99 Analysis 

QC Limits % Recovery Method 

Client ID 0%-D3 

75 - 125 NC SW-846 601 0 
75 - 125 103 SW-846 6010 

Group Number : 9905-022 
Report Units : % Recovery 



Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 2/25/99 

Analyte 
Lead 
Arsenic 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 
Post-Digestion Spike Analysis Summary 

Lab ID Number WS49966 

Date Digested 2/26/99 
Date Analyzed 2/26/99 Analysis 

QC Limits % Recovery Method 

Client ID 4%-D3 

85 -  115 96 SW-846 6010 
85 - 115 92 SW-846 6010 

Group Number : 9905-022 
Report Units : % Recovery 



Waste Stream Technology, Inc. - -  

TCLP Metais Analysis Result Report - 8 1 7 4 

'Lab ID Number 

Date Digested 
Date Analyzed 

Anal yte 
Lead 
Arsenic 

Client ID 

Sample Dilution Interference Check Analysis Summary 

WS49966 

2/26/99 
2/26/99 

4%-D3 

Undiluted Diluted Percent QC 
Result (mg/L) Result (mg/L) Difference Limits (%) 

0.41 5 0.430 3.6 10 
0.357 0.389 9.0 10 

Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 2/25/99 

Group Number : 9905-022 
Report Units : % Recovery 



TCLP Extraction Logs and Digestion Logs 
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Waste Stroam lochnology Inc. 
302 Grote Street 
Buffalo, NY 14207 

Request Taken 

ANALYTICAL SEHVICES REQUEST FORM 

By >w Date Requested 3 / y  1% 

Start Date P.O. # 

Numbcr of 
Samples Matrix LablP.0. # Analytical I’aramctcrs 

’I‘u riiaround 
’I’imc (Days) Quoted I’ricc 

NO YE3 (Please Complete Jampic Container Request Porm) a 

- 

Special Instructions nm- 311 1 

Laboratory Use Only: Sample Group # 

C)RIGINAL -I AR 





APPENDIX E 

Laboratory Reports for Treated Soil, 7 Day Reaction Time 



WASTE STREAM TECHNOLOGY, INC. 
302 Grote Street 

Buffalo, NY 14207 
(7 1 6) 876-5290 

Analytical Data Report 
Report Date : 03/23/99 

Group Number : 9902-023 

Prepared For : 
Mr. Steve Sharp 

Sevenson Environmental Services, Inc. 
9245 Calumet Avenue 

Suite 101 
Munster, IN 46321 

Site : Fernald 

Field and Laboratow Information 

Analytical Parameters 
TCLP Lead & Arsenic 
Total Lead'& Arsenic 
pH of TCLP Extract 

Analytical Services 
Number of Samples 

6 
6 
6 

Turnaround Time 
Standard 
Standard 
Standard 

Report Released By : D-0 d. &J-- 
Daniel Vollmer, Laboratory QNQC Officer 

ENVIRONMENTAL LABORATORY ACCREDITATION CERTIFICATION NUMBERS I [ ?  
NYSDOH ELAP #I1179 NJDEPE #73977 CDHS ELAP #2189 l lJmEmEAlTl 



METHODOLOGIES 

The specific methodologies employed in obtaining the afialytical data reported are 
indicated on each of the result forms. The method numbers shown refer to the 
following U.S. Environmental Protection Agency Reference: 

Methods for Chemical Analysis of Water and Wastes. EPA 600/4-79- 
020, March 1979, Revised 1983, U.S. Environmental Monitoring and 
Support Laboratory, Cincinnati, Ohio 45268. 

Federal Register, 40 CFR Part 136: Guidelines Establishing Test 
Procedures for the Analysis of Pollutants Under the Clean Water Act. 
Revised July 1992. 

Test Methods for Evaluating Solid Waste: PhysicaKhemical Methods. 
Third Edition, Revised December 1996, U.S. EPA SW-846. 

Annual Book of ASTM Standards, Volume II. ASTM, 100 Harbor Drive, 
West Conshohocken, PA 19428-2959. 

Standard Methods for the Examination of Water and Wastewater. 
(1 8th Edition). American Public Health Association, 1105 18th Street, 
NW, Washington, D.C. 20036. 



Date Sampled: 03/01/99 
Date Received: 03/01/99 

WST ID 

Waste Stream Technology, Inc. 
pH of TCLP Leachate 

SW846 90408 

Group Number: 9905-023 

Units: pH Units 
Matrix: Soil 

Client ID Detection Limit Result Date Analyzed 

WS50036 
WS50037 
WS50038 
WS50039 
WS50040 
WS50041 

0°h-D7 
O.5%-D7 
1 %-D7 
2%-D7 
3%-D7 
4%-D7 

NA 4.96 
NA 4.91 
NA 4.92 
NA 4.89 
NA 4.85 
NA 4.80 

03/G2/99 
03/02/99 
03/02/99 
03/02/99 
03/02/99 
03/02/99 



Waste Stream Technology, Inc. 
Metals Analysis Result Report 

te Sampled: 03/01/99 - 
Date Received: 03/01/99 

WST ID: WS50036 
Client ID: 0%-D7 

Digestion Date: 0311 0/99 

Group Number: 9905-023 
Units: mg/Kg 

Matrix: Soil 

Analyte ____ ~ . ~ Detection Limit Result Date Analyzed Analysis Method 

Lead by ICP 
Arsenic by ICP 8.50 12.8 0311 0199 SW-846 6010 

~- 20.5 2930 03/10/99 SW-846 601 0 - ___ .. . _ _  .. . 

\ 



Waste Stream Technology, Inc. 
Metals Analysis Result Report 

ite: FERNALD 
te Sampled: 03/01/99 

Date Received: 03/01/99 

c 

Group Number: 9905-023 
Units: mg/Kg 

Matrix: Soil 
WST ID: WS50037 
Client ID: 0.5%-D7 

Digestion Date: 03/10/99 

_.___ ~ .. . . __ 
Detection Limit Result Date Analyzed Analysis Method Analyte ~ 

Arsenic by ICP 8.50 27.7 0311 0/99 SW-846 601 0 
Lead _ _ ~  by ICP . ~ 20.5 5820 . 03/10/99 . SW-846 601 0 



6: FERNALD 
te Sampled: 03/01/99 

ate Received: 03/01/99 

Waste Stream Technology, Inc. 
Metals Analysis Result Report 

WST ID: WS50038 
Client ID: 1%-D7 

Digestion Date: 03/10/99 

c- 

Group Number: 9905-023 
Units: mg/Kg 

Matrix: Soil 

.- __.__ 

Analyte .- Detection ~ Limit Result Date Analyzed Analysis Method 
Arsenic by ICP 8.50 25.6 0311 0199 SW-846 601 0 

20.5 5080 0311 0199 SW-846 601 0 _______ Lead by ICP 
~ 



Waste Stream Technology, Inc. 
Metals Analysis Result Report 

te Sampled: 03/01/99 
Date Received: 03/01/99 

2 1 7 4  
Group Number: 9905-023 

Units: mg/Kg 
Matrix: Soil 

WST ID: WS50039 
Client ID: 2%-D7 

Digestion Date: 03/10/99 

__ . -. ._ - .  

Analyte __ - - . . - __ __ - Detection . - __ Limit Result Date Analyzed Analysis Method 
Arsenic by ICP 8.50 49.7 0311 0199 SW-846 601 0 
Lead __  by - ICP _ . ___ - . 20.5 14200 0311 0199 SW-846 601 0 



Waste Stream Technology, Inc. 
Metals Analysis Result Report 

ite: FERNALD 
ie  Sampled: 03/01/99 

Received: 03/01/99 

- 21114 
Group Number: 9905-023 

Units: mg/Kg 
Matrix: Soil 

WST ID: WS50040 
Client ID: 3%-D7 

Digestion Date: 03/10/99 

. .. . . . . . 

Analyte ______.- .- ._ . Detection Limit Result Date Analyzed Analysis Method 
Arsenic by ICP 8.50 132 0311 0199 SW-846 601 0 
Lead .. -____ by ICP . -. - . . - 20.5 16000 0311 0199 SW-846 601 0 



ite: FERNALD 
ate Sampled: 03/01/99 

Received: 03/01/99 

Waste Stream Technology, Inc. c r -  

Metals Analysis Result Report 2 1 7 4  
Group Number: 9905-023 

Units: mg/Kg 
Matrix: Soil 

WST ID: WS50041 
Client ID: 4%-D7 

Digestion Date: 0311 0199 

.. ~ _ _ _  ___ - 
Detection Limit Result Date Analyzed Analysis Method __ . . -. - _. ___ __ . Analyte 

Arsenic by ICP 8.50 23.7 0311 0199 SW-846 601 0 
5040 03/10/99 . SW-846 601 0 - 20.5 Lead . by ICP .. - . . - - .. -. . 



Waste Stream Technology, Inc. 

te Sampled: 03/01/99 

_ _  
c- 

21174 TCLP Metals Analysis Result Report 

Group Number: 9905-023 
Units: mg/L 

Matrix: TCLP Extract 
TCLP Extraction Date: 03/01/99 

WST ID: WS50036 
Client ID: 0%-D7 

Digestion Date: 03/02/99 
... .. . .. .. . . __ . 

Detection Limit Result Date Analyzed Analysis Method 
. .. . . . 

Analyte 

Lead by ICP 

._ . . - -. . . 
Arsenic by ICP 0.045 0.518 03/02/99 SW-846 601 0 

0.075 42.9 0 3/02/9 9 SW-846 601 0 
____._. ~~ .. . . . . - - . 

J 



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

ite: FERNALD 
ate Sampled: 03/01/99 

Received: 03/01/99 

Group Number: 9905-023 
Units: mg/L 

Matrix: TCLP Extract 
TCLP Extraction Date: 03/01/99 

WST ID: WS50037 
Client ID: 0.5%-D7 . 

Digestion Date: 03/02/99 
. _ _ _ _ _ _ _ _ _ ~ _  ~~~ .~ 

Detection Limit Result Date Analyzed Analysis Method 
~ __ . - _ _  Analyte 

. 

Arsenic by ICP 0.045 0.660 03/02/99 SW-846 601 0 
Lead by ICP 

.- . _. . 0.075 . 26.9 03/02/99 SW-846 601 0 
.. . _ _  _ _  



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

ite: FERNALD Group Number: 9905-023 
ate Sampled: 03/01/99 Units: mg/L 
ate Received: 03/01/99 Matrix: TCLP Extract 

TCLP Extraction Date: 03/01/99 
WST ID: WS50038 
Client ID: 1%-D7 

Digestion Date: 03/02/99 
-_ ___.____.- __ -~ 

Analyte . . __ Detection . . Limit Result Date Analyzed Analysis Method 
Arsenic by ICP 0.045 0.370 03/02/99 SW-846 601 0 
- .- - . . . 

Lead by ICP 0.075 - 4.35 03/02/99 SW-846 601 0 



ite: FERNALD 
te Sampled: 03/01/99 

Received: 03/01/99 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

c - 

Group Number: 9905-023 
Units: mg/L 

Matrix: TCLP Extract 
TCLP Extraction Date: 03/01/99 

WSTID: WS50039 . 

Client ID: 2%-D7 
Digestion Date: 03/02/99 

. .. . . . __ ~. . _ _  
Analyte -. Detection ... Limit Result Date Analyzed Analysis Method 

Lead by ICP 

. .___ ~ 

Arsenic by ICP 0.045 0.309 03/02/99 SW-846 601 0 
0.075 1.05 03/02/99 SW-846 601 0 

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



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

FERNALD 
Sampled: 03/01/99 
Received: 03/01/99 

Group Number: 9905-023 
Units: mg/L 

Matrix: TCLP Extract 
TCLP Extraction Date: 03/01/99 

WST ID: WS50040 
Client ID: 3%-D7 

Digestion Date: 03/02/99 

P 
c 

Analyte 
Arsenic by ICP 
. -_ . __ ___ - Detection Limit Result Date Analyzed Analysis Method - - __ 

0.045 0.567 03/02/99 SW-846 601 0 
0 075 0.943 03/02/99 _ _  SW-846 601 0 ~- 



@e: FERNALD 
ate Sampled: 03/01/99 

Date Received: 03/01/99 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

Group ;ii Num v 7 4 2 3  er: 9 05- 
Units: mg/L 

Matrix: TCLP Extract 
TCLP Extraction Date: 03/01/99 

WST ID: WS50041 
Client ID: 4%-D7 

Digestion Date: 03/02/99 
__.__ . - - ._ _ . -. . 

Analyte _~_______. .. . .- ___ - Detection - __ Limit Result Date Analyzed Analysis Method 
Arsenic by ICP 0.045 0.262 03/02/99 SW-846 601 0 
Lead by - ICP _ _  .. .- . . _. - . -. . . . . . 0.075 . -. 0.187 03/02/99 SW-846 601 0 



Quality Control Analysis Result Reports 

- Method Blanks 

- Reference Samples 

- Duplicate Analysis 

- Matrix Spike Analysis 

- Post-Digestion Spike Analysis 

- -  

- Dilution Interference Check Analysis 



ite: FERNALD 
ate Sampled: NA 
ate Received: NA 

Waste Stream Technology, Inc. 
Metals Method Blank Analysis 

WSTID MB03 
Client ID: NA 

099-s 

Group Number: 9905-023 
Units: mg/Kg 

Digestion Date: 03/10/99 

_ _ _ _  
Detection Limit Result Date Analyzed Analysis Method - . Ana I y t e 

As soil Method Blank 1.70 Not detected 0311 0/99 SW-846 601 0 
Pb soil Method Blank 4.10 Not detected 0311 0199 SW-846 601 0 ___. . . _ _  - - . .  

MB denotes Method Blank 
NA denotes Not Applicable 



Waste Stream Technology Inc 
Total Metals Analysis Result Report 
Reference Standard Analysis Summary 

Analyte 
Lead 
Arsenic 

Site : Fernald 
Group Number: 9905-022 & 023 

Lab ID RF031099-S 1 
Date Digested 311 0199 
Date Analyzed 311 0/99 

Ref e re n c e 

% Recovery Analysis 
QC Limits % Recovery Method 
8 5 -  115 96 SW-846 601 0 
85-115 95 SW-846 601 0 A 

Report Units : YO Recovery 
Matrix : TCLP Extract 

RF denotes Reference Sample. 

e 

3Lf 



Waste Stream Technology, Inc. 

Total Metals Analysis Result Report 
Duplicate Sample Analysis Summary 

- 

lLab ID Number 

Site : Fernald 
Date Sampled : 3/1/99 
Date Received : 3/1/99 

WS50041 WS50041 Dup 
4%-D7 4%-D7 

Group Number : 9905-023 
Report Units : mg/kg 
Matrix : Soil 

Date Digested 3/10/99 3/10/99 
Date Analyzed 311 0/99 3/10/99 RPD RPD 
k Analyte Initial Result Duplicate Result (Oh) QC Limits (YO) 
Lead 5040 4440 12.7 25 
Arsenic 23.7 21.5 9.7 25 

IClient ID 



Site : Fernald 
Matrix : Soil 

1 Analvt e 

Waste Stream Technology, Inc. 2 
Total Metals Analysis Result Report 

Matrix Spike Analysis Summary 

Date Analyzed 311 0/99 Analysis 
QC Limits % Recovery Method 

Group Number : 9905-023 
Report Units : % Recovery 

Lead 
Arsenic 

lLab ID Number I WS50041 I 

75 - 125 NC S W-846 60 1 0 
75 - 125 62 # SW-846 6010 

klient ID I 4%-D7 I 
IDate Digested I 3/10/99 I 

NC denotes Not Calculated. The concentration of Lead in the unspiked sample was. 
greater than 10 times the amount of spike added to the matrix spike sample. 

# denotes a recovery outside the QC limits. 



.Site: FERNALD 
Date Sampled: NA 
Date Received: NA 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

&. 3114 
Group Number: 9905-023 

TCLP Extraction Date: 03/01/99 
Units: mg/L 

WST ID: MBTC348-TI 
Client ID: NA 

Digestion Date: 03/02/99 
~ _ _ _  __._ 

Detection Limit Result Date Analyzed Analysis Method ___ _____ Analyte 
As TCLP Method Blank 0.009 Not detected 03/02/99 SW-846 601 0 
Pb TCLP Method Blank 0.015 Not detected 03/02/99 SW-846 601 0 

i 

- .- - 
MB denotes Method Blank 
NA denotes Not Applicable 



Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 3/1/99 

Analyte 
Lead 
Arsenic 

-r -- -- 211414 Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

Lab ID Number WS50041 
Client ID 4%-D7 
Date Digested 3/2/99 
Date Analyzed 3/2/99 Analysis 

QC Limits % Recovery Method 
75 - 125 115 SW-846 601 0 
75 - 125 118 SW-846 601 0 

Matrix Spike Analysis Summary 

Group Number : 9905-023 
Report Units : % Recovery 

I 3% 



Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 3/1/99 

Lab ID Number WS50038 

Date Digested 3/2/99 
Date Analyzed 3/2/99 

Client ID 'l %-D7 

Analyte QC Limits % Recovery 
Lead 85 - 115 101 
Arsenic 85 - 115 105 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 
Post-Digestion Spike Analysis Summary 

Analysis 
Method 

S W-846 60 1 0 
SW-846 601 0 

2 1 7 4  

Group Number : 9905-023 
Report Units : % Recovery - 

. 

I34  



Waste Stream Technology, Inc. 2 1 1 4  
TCLP Metals Analysis Result Report 

Lab ID Number WS50038 
Client ID 1 %-D7 
Date Digested 3/2/99 
Date Analyzed 3/2/99 

Analyte Result (mg/L) 
Lead 
Arsenic 

Undiluted 

4.35 
0.370 

Sample Dilution Interference Check Analysis Summary 

Diluted Percent QC 

4.45 2.3 10 
0.378 2.2 10 

Limits (%) Result (mg/L) Difference 

Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 3/1/99 

Group Number : 9905-023. 
Report Units : % Recovery 

- ... _ _  



e 
TCLP Extraction Logs and Digestion Logs 
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UMSTESiREdm 
O L O G Y  23174 

ANALYTICAL SERVICES REQUEST FORM 
Waste Stream Technology Inc. 
302 Grole Street 
Buffalo. N Y  14207 

Ihtc Rcqucstcd 

Telephone 
- 

Kcqucst Takcn By 

Client 

~- Address 

P.O. # Start Date 

I ’ Lab’P.o- * 
Number Of I Matrix I Analytical Parameters 

Samples 

Sample Containers Required? 

Turnaround 
Time (Days) 

,-. - YES (Please Complete Sample Container Kequest Form! 

Quoted Price 



n 



APPENDIX F 
- 

Laboratory Reports for Treated Soil, 14 Day Reaction Time 



WASTE STREAM TECHNOLOGY, INC. 
302 Grote Street * -  

Buffalo, NY 14207 
(7 1 6) 876-5290 

Analytical Data Report 
Report Date : 03/23/99 

Group Number : 9902-031 

Prepared For : 
Mr. Steve Sharp 

Sevenson Environmental Services, Inc. 
9245 Calumet Avenue 

Suite 101 
Munster, IN 46321 

Site : Fernald 

Field and Laboratory Information 

e 
Analytical Services 

Analytical Parameters Number of Samples 
TCLP Lead & Arsenic 6 
Total Lead & Arsenic 6 
pH of TCLP Extract 6 

Turnaround Time 
Standard 
Standard 
Standard 

ENVIRONMENTAL LABORATORY ACCREDITATION CERTIFICATION NUMBERS In 
NYSDOH ELAP #I1179 NJDEPE #73977 CDHS ELAP #2189 m S l R € A ! m  



iti 
METHODOLOGIES 

The specific methodologies employed in obtaining the analytical data reported are 
indicated on each of the result forms. The method numbers shown refer to the 
following U.S. Environmental Protection Agency Reference: 

Methods for Chemical Analysis of Water and Wastes. EPA 600/4-79- 
020, March 1979, Revised 1983, U.S. Environmental Monitoring and 
Support Laboratory, Cincinnati, Ohio 45268. 

Federal Register, 40 CFR Part 136: Guidelines Establishing Test 
Procedures for the Analysis of Pollutants Under the Clean Water Act. 
Revised July 1992. 

Test Methods for Evaluating Solid Waste: Physical/Chemical Methods. 
Third Edition, Revised December 1996, U.S. EPA SW-846. 

Annual Book of ASTM Standards, Volume II. ASTM, 100 Harbor Drive, 
West Conshohocken. PA 19428-2959. 

Standard Methods for the Examination of Water and Wastewater. 
(1 8th Edition). American Public Health Association, 1 105 18th Street, 
NW, Washington, D.C. 20036. 



Date Sampled: 03/08/99 
Date Received: 03/08/99 

___ .___ 
WST ID 

WS50254 
WS50255 
WS50256 
WS50257 
WS50258 
WS50259 

~__- 

Waste Stream Technology, Inc. 
pH of TCLP Leachate 

SW846 9040B 

Group Number: 9905-031 

Units: pH Units 
Matrix: Soil 

Client ID Detection Limit Result Date Analyzed 

0%-D14 
0.5%-D14 
1 %-Dl4 
2%-D14 
3%-D14 
4%-D14 

NA 4.98 03/09/99 
NA 4.95 0 310 919 9 
NA 4.85 03/09/99 
NA 4.82 03/09/99 
NA 4.82 03/09/99 
NA 4.81 03/09/99 

1153 



Waste Stream Technology, Inc. 
Metals Analysis Result Report 

ite: FERNALD e ate Sampled: 03/08/99 
Date Received: 03/08/99 

c- - 
2174 

Group Number: 9905-031 
Units: mg/Kg 

Matrix: Soil 
WST ID: WS50254 
Client ID: 0%-D14 

Digestion Date: 03/16/99 

__ 
Detection Limit Result Date Analyzed Analysis Method 

_ _ _ _  ____ Analyte 

Lead by ICP 
Arsenic by ICP 8.50 68.1 03/16/99 SW-846 601 0 

20.5 9610 03/16/99 SW-846 601 0 
____. 

IN 



Waste Stream Technology, Inc. 
Metals Analysis Result Report 

ite: FERNALD 
te Sampled: 03/08/99 

Received: 03/08/99 

- 2174 
Group Number: 9905-031 

Units: mg/Kg 
Matrix: Soil 

WST ID: WS50255 
Client ID: 0.5%-D14 

Digestion Date: 03/16/99 

~ 

Analyte Detection Limit Result Date Analyzed Analysis Method 

Lead by ICP 

_____-___ __ 
Arsenic by ICP 8.50 25.8 0311 6/99 SW-846 601 0 

20.5 5320 0311 6/99 SW-846 601 0 -~ -. .. - 



Waste Stream Technology, Inc. 
Metals Analysis Result Report 

ite: FERNALD 
ate Sampled: 03/08/99 

Received: 03/08/99 

2174 
Group Number: 9905-031 

Units: mg/Kg 
Matrix: Soil 

WST ID: WS50256 
Client ID: 1%-Dl4 

Digestion Date: 03/16/99 

- __ -_ ~ _- -__  
An --_ a ly -- te -- --_ - - - - - - Detection Limit - Result Date Analyzed Analysis Method 
Arsenic by ICP 8 50 20 1 0311 6/99 SW-846 601 0 
Lead by ICP - 20 5 - 4650 0311 6/99 SW-846 601 0 _ _ _ _ ~ _ _ _  



Waste Stream Technology, Inc. 
Metals Analysis Result Report 

FERNALD 
Sampled: 03/08/99 
Received: 03/08/99 

Group Number: 9905-031 
Units: mg/Kg 

Matrix: Soil 
WST ID: 
Client ID: 

Digestion Date: 

WS50257 

03/16/99 
2%-D14 

______  __.- 

Analyte Detection - Limit Result Date Analyzed Analysis Method 
Arsenic by ICP 8.50 22.2 0311 6/99 SW-846 601 0 
Lead by ICP - - - . 20.5 ___ 4950 0311 6/99 SW-846 601 0 _ _ ~ _ _  __ 



Waste Stream Technology, Inc. 
Metals Analysis Result Report 

ite: FERNALD 
ate Sampled: 03/08/99 
ate Received: 03/08/99 

Group Number: 9905-031 
Units: mg/Kg 

Matrix: Soil 
WST ID: WS50258 
Client ID: 3%-D14 

Digestion Date: 03/16/99 

__ . .- . . .. __ 
Detection Limit Result Date Analyzed Analysis Method 

. . - ... -___ 
An a lyte 
Arsenic by ICP 8.50 23.0 0311 6/99 SW-846 601 0 
Lead by ICP -. ..__ . '20.5 5070 0311 6/99 SW-846 601 0 . .__ __________ 



6 t e :  FERNALD 
ate Sampled: 03/08/99 
ate Received: 03/08/99 

Waste Stream Technology, Inc. 
Metals Analysis Result Report 2 1 1 4  

Group Number: 9905-031 
Units: mg/Kg 

Matrix: Soil 
WST ID: WS50259 
Client ID: 4%-D14 

Digestion Date: 03/16/99 

Analyte .~ Detection Limit Result Date Analyzed Analysis Method 
...______ ~~ 

Arsenic by ICP 8.50 20.2 03/16/99 SW-846 601 0 
Lead by ICP ~ __.- ~~ 20.5 . 4410 03/16/99 SW-846 601 0 



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 2 1 7 4  

Site: FERNALD Group Number: 9905-031 
ate Sampled: 03/08/99 Units: mg/L 

e a t ,  Received: 03/08/99 Matrix: TCLP Extract 
TCLP Extraction Date: 03/08/99 

WST ID: WS50254 
Client ID: 0%-014 

Digestion Date: 03/09/99 

Analyte . - Detection _ Limit Result Date Analyzed Analysis Method 
___. .___ 

Arsenic by ICP 0.045 0.424 0311 0199 SW-846 601 0 
Lead by ICP 0.075 55.8 03/10/99 SW-8466010 - 

~. 



ite: FERNALD 
te Sampled: 03/08/99 

Received: 03/08/99 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report c 

21174 
Group Number: 9905-031 

Units: mg/L 
Matrix: TCLP Extract 

TCLP Extraction Date: 03/08/99 
WST ID: WS50255 
Client ID: 0.5%-014 

Digestion Date: 03/09/99 

Analyte - -- - ~~~ Detection Limit Result Date Analyzed Analysis Method 
~ _ _ _  - . _- .. 

Arsenic by ICP 0.045 0.775 0311 0/99 SW-846 601 0 
Lead - .. by - .. ICP . -. . - . . . . .. 0.075 .- -. 28.8 0311 0/99 SW--846 6010 - 



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 2 w 4  

Group Number: 9905-031 
Units: mg/L 

Matrix: TCLP Extract 
TCLP Extraction Date: 03/08/99 

6 t e :  FERNALD 
ate Sampled: 03/08/99 
ate Received: 03/08/99 

WST ID: WS50256 
Client ID: 1%-D14 

Digestion Date: 03/09/99 

Analyte - .. ~- -. Detection - ._ - . Limit Result Date Analyzed Analysis Method 
. . . . __ . __ .. -. . . .- 

Arsenic by ICP 0.045 0.439 0311 0/99 SW-846 601 0 
Lead .- - by ICP .- ..~ . .- 0.075 4.28 03/10/99 SW-846 601 0 

~~ 



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 217'4 

g t e :  FERNALD Group Number: 9905-031 

TCLP Extraction Date: 03/08/99 

Units: mg/L ate Sampled: 03/08/99 
ate Received: 03/08/99 Matrix: TCLP Extract 

WST ID: WS50257 
Client ID: 2%-D14 

Digestion Date: 03/09/99 

Analyte __ . . . - Detection Limit Result Date Analyzed Analysis Method 
__ ___ 

Arsenic by ICP 0.045 0.637 0311 0199 SW-846 601 0 
Lead ___ by ICP .. ~ 0.075 1.60 0311 0/99 SW-846 6010. - ~ 



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

@e: FERNALD 
ate Sampled: 03/08/99 
ate Received: 03/08/99 

2 6 7 4  
Group Number: 9905-031 

Units: mg/L 
Matrix: TCLP Extract 

TCLP Extraction Date: 03/08/99 
WST ID: WS50258 
Client ID: 3%-D14 

Digestion Date: 03/09/99 
. - 

Analyte ~~ .- Detection . -. Limit Result Date Analyzed Analysis Method 

Lead by ICP 
Arsenic by ICP 0.045 0.497 03/10/99 SW-846 601 0 

..~ .... . -. .- .~ - ... 0.075 0.667 0311 0199 SW-846 601 0 
. .  . ~ . .  . .  



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

@e: FERNALD 
te Sampled: 03/08/99 

ate Received: 03/08/99 

WST ID: WS50259 
Client ID: 4%-D14 

Digestion Date: 03/09/99 

2114 

Group Number: 9905-031 
Units: mg/L 

Matrix: TCLP Extract 
TCLP Extraction Date: 03/08/99 

-__ .- . .. . . .. - 

. - - Detection . . . - Limit Result Date Analyzed Analysis Method Analyte 
Arsenic by ICP 
Lead by ICP 

__ 
0.045 0.491 0311 0199 SW-846 601 0 

-. . . . 0.075 0.363 03/10/99 SW-846 601 0 ..___ 

I 



Quality Control Analysis Result Reports 

- Method Blanks 

- Reference Samples 

- Du p I i ca t e Analysis 

- Matrix Spike Analysis 

- Post-Digestion Spike Analysis 

- Dilution Interference Check Analysis 



6: FERNALD 
te Sampled: NA 

ate Received: NA 

~ - . . ~  

Analyte 
As soil Method Blank 
Pb soil Method Blank 

MB denotes Method Blank 
NA denotes Not Applicable 

- __ . . -. . -. .. 

. ___._ 

Waste Stream Technology, Inc. 
Metals Method Blank Analysis 

WST ID MB031699-S1 
Client ID: NA 

Digestion Date: 03/16/99 

Group Number: 9905-031 
Units: mg/Kg 

.- Detection Limit Result Date Analyzed Analysis Method 
1.70 Not detected 03/16/99 SW-846 601 0 
4.10 Not detected 03/16/99 SW-846 601 0 

. -~ 



Site : Fernald 
Group Number: 9905-031 

ILead 
1 Anal yte 

Lab ID RF031699-SI 
Date Digested 311 6/99 
Date Analyzed 311 6/99 

w\ 
Analysis 
Method QC Limits ~ % Recovery 

Reference 
% Recovery 

85-115 97 SW-846 601 0 

6 2174 
Waste Stream Technology Inc 
Total Metals Analysis Result Report 
Reference Standard Analysis Summary 

Report Units : % Recovery 
Matrix : TCLP Extract 

I Arse n i c I 85-115 I 94 I I SW-8466010 I 

RF denotes Reference Sample. 



te Sampled: NA 

7 

& 2174 Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

Group Number: 9905-031 

TCLP Extraction Date: 03/08/99 
Units: mg/L 

WST ID: MBTC362-T1 
Client ID: NA 

Digestion Date: 03/09/99 
___ _____  - .__ 

Result Date Analyzed Analysis Method 
.~ 

Detection Limit - . __ Analyte 
As TCLP Method Blank 0.009 Not detected 0311 0199 SW-846 601 0 
Pb TCLP Method Blank 0.01 5 Not detected 0311 0199 SW-846 601 0 
_ . _ _ _ ~ _ ~  

MB denotes Method Blank 
NA denotes Not Applicable 



Site : Fernald 
Group Number: 9905-031 
TCLP Date : 3/8/99 

Analyte 
Lead 

L p -  

Waste Stream Technology Inc SL 2 1 7 4 
TCLP Metals Analysis Result Report 

Reference Standard Analysis Summary 

Lab ID RFTC362-TI 
Date Digested 3/9/99 
Date Analyzed 311 0/99 

~ 

Ref ere n ce 
% Recovery 
QC Limits % Recovery Method 
85-115 98 SW-846 601 0 

Report Units : % Recovery 
Matrix : TCLP Extract 

RF denotes Reference Sample. 



Site : Fernald . 

Date Sampled : 3/8/99 
Date Received : 3/8/99 
TCLP Date : 3/8/99 

Lab ID Number WS50259 WS50259 Dup 

Date Digested 3/9/99 3/9/99 
Date Analyzed 311 0/99 3/ I 0199 
Analyte Initial Result Duplicate Result 
Lead 0.363 0.36 
Arsenic 0.491 0.501 

Client ID 4%-D14 4%-D14 

Waste Stream Technology, Inc. tk 8 1 7 4 

RPD RPD 
(W QC Limits (%) 
0.8 25 
2.1 25 

TCLP Metals Analysis Result Report 
Duplicate Sample Analysis Summary 

Group Number : 9905-031 
Report Units : mg/L 
Matrix : TCLP Extract 



Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 3/8/99 

Lab ID Number 
Client ID 

a. - 
Waste Stream Technology, Inc. 15; 2 1 74 
TCLP Metals Analysis Result Report 

Matrix Spike Analysis Summary 

WS50259 
4%-D14 

Group Number : 9905-031 
Report Units : % Recovery 

Analyte 
Lead 
Arsenic 

Date Analyzed 311 0199 Analysis 
QC Limits % Recovery Method 
75 - 125 112 SW-846 601 0 
75 - 125 119 SW-846 6010 

b a t e  Diaested I 3/9/99 I 

[ l a  



Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 3/8/99 

Lab ID Number WS50256 
Client ID 1%-Dl4 
Date Digested 3/9/99 
Date Analyzed 3/10/99 

Analyte QC Limits % Recovery 
Lead 85-115 98 
Arsenic 85 - 115 99 

+.. - 
B i  212% Waste Stream Technology, Inc. 

TCLP Metals Analysis Result Report 

Analysis 
Method 

SW-846 601 0 
SW-846 601 0 

Post-Digestion Spike Analysis Summary 

Group Number : 9905-031 
Report Units : %-Recovery 



Waste Stream Technology, lnc. p-. - 
TCLP Metals Analysis Result Report ck % 1 7 4 

Sample Dilution Interference Check Analysis Summary 

Date Digested 
Date Analyzed 

Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 3/8/99 

3/9/99 
311 0199 

I . QC Undiluted Di I u ted Percent I 

ILabIDNumber I WS50256 I 

Anal yte 
Lead 

(Client ID I 1%-Dl4 I 

Result (mg/L) Result (mg/L) Difference --Limits (Oh) 
4.28 4.45 4.0 10 

Group Number : 9905-031 
Report Units : % Recovery 

# denotes outside QC limits. 

I* 



2114 

TCLP Extraction Logs and Digestion Logs 
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.-: 

e 

L a b n . 0 .  # 

--- 

n 

Number of 
Samples Matrix Analytical Parameters 

--_ 
1. -. =. % 

302 Grote Street 
Buffalo. NY 14207 

-235- - -  2 I61 q q  - _  1 I I?¶ \’> Date Requested Request Taken By \? A 
I 

Client !F I bidf  - & l n l  c I f/(/ncl\ -4 Telephone 

Client Contact Fax 

Address 

- 
‘L- 

- 

Turnaround 
Time (Days) 

>’  
I 

Quoted Price 

Start Date P.O. # 

b 

..- 

NO YES (Please Complete Sample Container Request Form) 
.~ -. - _. -. _ _ _ _ _  ~ .. - L 

special Instructions (% \ h ’)In194 J’ ’ . \ 

L -  qq&: 034 d 44 Laboratory Use Only: Sample Group # 




