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1.0 INTRODUCTION ' s r -  

Sevenson Environmental Services, Inc. (Sevenson) presents an addendum to the approved 

Treatability Study Report (TSR) for the Area 1 Phase I1 Trap Range Stabilization project at the 

Fernald Environmental Management Project (FEMP) site in Fernald, Ohio. This addendum has 

been prepared to evaluate design mixes for the stabilization of approximately 45 cubic yards of 

lead-impacted soils in the Area 2 Phase I Firing Range Area. This addendum is intended to 

supplement the TSR. 

1.1 Goals 

The overall objective of this bench scale treatability study is to determine the efficacy of 

Sevenson's MAECTITE@ process on the stabilization of contaminated soils at the Area 2 Phase I 

Firing Range site on a bench scale. This study focuses on identifLing the usefulness of 

MAECTITE@ liquid reagent in reducing the leachability of lead fkom the source sample as defined 

by the Toxic Characteristic Leaching Procedure (TCLP). Stabilized end product must fulfill the 

criteria established by the Resource Conservation and Recovery Act (RCRA) of less than 

5.0 mg/L leachable lead. 

2.0 SAMPLE SHIPMENT AND RECEIPT 

One bucket of soil fiom the Area 2 Phase I Firing Range area was taken by a representative of 

FDF on March 18, 1999, and was designated as A2PlPB-Treat. After testing by FDF for alpha, 

beta, and gamma emissions, the sample was released for offsite shipment after radioactivity was 

determined to be at background levels. 

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

Releases Forms. The 52 lb. sample was transported via FedEx and received by the treatability 

laboratory at Waste Stream Technology (WST) on March 24, 1999. The soil was dark brown, 
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cohesive, with some fibrous root matter, and was considerably drier than soil utilized in the Trap 

Range treatability study. The soil was homogenized thoroughly, and sub-sampled for use in the 

treatability -study. All methods employed in this project are listed in Table 1. 

Treatability Study Analytical Methods 
Area 2 Phase I Firing Range 

Analysis Method 

Soil Digestion 

Total Lead 

USEPA SW-846 Method 305 1 

USEPA S W-846 Method 60 10 

II TCLP Extraction I USEPA S W-846 Method 13 1 1 

Lead in TCLP Extraction Fluid I USEPA SW-846 Method 6000/7000 

II pH of soil I USEPA SW-846 Method 9045 

II Moisture Content I ASTM D-22 16 

b Bulk Density ASTM D-4254 

All Quality Assurance and Quality Control associated with analytical testing and agreed to in pre- 

study meetings between FDF and WST is presented in the formal laboratory reports contained in 

the appendices. 

3.0 TREATABILITY STUDY 

The procedures used in the treatability study simulated full 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 involved the removal of 1,OOOg aliquots fiom the sample 

bucket for each treatment mixture evaluated. The soil was then transferred to a polypropylene 
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mixing basin, where water and reagent were added at the designated concentrations. Specifically, 

duplicate microcosms received 10% (w/w) water followed by MAECTITE@ liquid reagent at a 

concentration, by weight, of either 3% or 4%. 

Based on the results of the Trap Range treatability study, the first experimental series on the 

Firing Range soil investigated 3% reagent dose. However, preliminary results indicated that this 

concentration of MAECTITE~ liquid did not sufficiently reduce lead mobility, so a second 

experimental round was employed utilizing 4% MAECTITE@ liquid. The final concentration of 

4% was achieved two ways: (1) the entire mass of reagent was added in a single dose, or (2) soil 

amended with 3% MAECTITE@ liquid fiom the first experimental series was treated with an 

additional 1% dose. There was enough soil remaining to investigate 1 reaction data point, so a 3 

day cure time was utilized. Two control microcosms containing 10% water were employed 

during each round of this study. Microcosms were mixed within the basin by a technician, using a 

back-and-forth folding motion, until the reagent was incorporated fblly into the soillwater 

admixture and allowed to react at ambient conditions for the pre-established reaction times. 

Specifically, samples were taken after 3 and 7 days reaction time and analyzed for TCLP lead, 

total lead, pH, density, and moisture content. 

3.2 Observations and Results 

Addition of MAECTITE' liquid reagent to the relatively small Firing Range soil samples showed 

no noticeable exothermic reaction or treatment-induced volatile emissions. However, when mixed 

with a larger soil sample, some foaming was observed. This is probably a result of calcium 

carbonates in the soil. The water/MAECTITE@ liquid reagent was readily incorporated into the 

soil matrix, and presented no mixing difficulties. Further, the presence of organic material did not 

effect the homogenization of water and reagent into the soil, as root mass and soil were easily 

managed by ordinary mechanical mixing. 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. 

Area 2 Phase I Firing Range Stabilization Addendum to Treatabiliw Study Report 
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MA.ECTITE@ liquid reagent reduced the leachability of lead in all of the treated microcosms for 

both reaction times (3 and 7 day) tested. For example, after a 3 day reaction time, 3% reagent 

reduced the TCLP lead concentration in duplicate microcosms to 4.0 and 1.74 mg/l, compared to 

174 and 158 mg/l for the water control microcosm (Table 2 and Appendix B). Four percent (4%) 

MAECTITE@ liquid, when added as a single dose and allowed to react for three days, reduced 

lead leaching in duplicate microcosms to 4.1 1 and 1.26 mg/l. When added incrementally as 3% + 

1% dose to final MAECTITE@ concentration of 4%, lead mobility was reduced to 1.79 and 1.59 

mg/l. After 7 days reaction time, the TCLP lead concentration was 1.98 and 1.23 mg/l in the 3% 

MAECTITE@ microcosms, and 0.762 and 0.780 mg/l in the 4% MAECTITE@ microcosms (Table 

3 and Appendix C). Total lead analysis of each soil sub-sample showed similar results among the 

microcosms, indicating that these observations were attributable to MAECTITE@ liquid 

treatment, and not due to variable concentrations of lead found in the different samples. 

The addition of MAECTITE@ liquid reduced the soil pH, which after three days ranged fiom 7.88 

and 8.14 in the control microcosms, to 4.85 and 4.78 in soil receiving 3% MAECTITE@ liquid, 

and 4.68 and 4.50 in soil amended with 4% MAECTITE@. The pH of W C T I T E @  treated soil 

began to increase over the 7 day experimental period, to 5.25 and 4.81 in the 3% microcosms, 

and 5.03 and 5.14 in the 4% treated soils. 

. .  
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Table 2 
Analyses of Treated Soil - 3 Day Reaction Time 

Area 2 Phase I Firing Range 

Moisture 10.20% 11.42% 10.45% 13.27% 1.47% 1 .%yo 15.75% 16.17% 
Content 

’ NA = Not analyzed. Insufficient sample to perform analysis. 

Table 3 
Analyses of Treated Soil - 7 Day Reaction Time 

Area 2 Phase I Firing Range 

4.0 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 
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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 on soils with 

similar characteristics (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 fiom the Firing Range site. Specifically, all dosages of 

MAECTITE@ liquid reagent tested reduced lead leachability, with 4% (w/w) and 7 day reaction 

time necessary to reduce lead in TCLP extracts to 1 mg/l. 

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

implementability is discussed in Section 5.1 of the approved Treatability Study Report 

(Document No. 629-SES-022 1 1-002) and full scale operations for the Firing Range Stabilization 

is described in the Addendum to the Full Scale Stabilization Work Plan (Document No. 629- 

SES-022 1 1 -004A). 

Proper application and mixing in the field will be checked by pH measurements. Based on the 

results of this treatability study, consistent pH readings below 6 will indicate that proper 

application and mixing has occurred. 

Area 2 Phase I Firing Range Stabilization Addendum to Treatability Study Report 
6 629-SES-0221 l-O02A, Revision 1 



I 
231F 



APPENDIX A 

Chain-Of-Custody Form and 

FEMP Material Unrestricted Releases Forms 



P.O. BOX 5311704 I ORIGINAL MEF EiO - 

RELEASE NO 

I 

II r w r e  space IS required, use 
the SPECIAL INSTRUCTIONS block 

PRESERVATIOII SAMPLE kA1IlIX 

I t '1  FACTSID CUSTOMER IO I SAMPLE POINT 

PAGE 1lX __ L 

5 1  I I 

SPECIAL INSTRUCTIONS 9 

FS-F-3361 (00-21-05) * IF 'N". 1IIEtJ COMI'LEIE APPLICAULE t d  WCONFORMAI4CE PROCEDURE. 



FEMP 
COVER SHEET' 

~ . . . . ., . 

sYES 
NO 

e RSR 
DOCUMENT TYPE o RWP SURVEY FOR RWP? 

PAGE 1 OF 3 

OCATION A= 
LOCATION CODE 

BADGE # DATE BLDG/GRID# FLR 

I S U  RVEY NUMBER 

TIME 

RWP NUMBER 



1 FEMP 
MATERIAL UNRESTRICTED RELEASE FOR 

DATE SIGNATURE AB BADQE n PRINT 

Material Release Evaluator approval requlred in accordance with RP-0009, Radiological Requlrenicnts for the Release of Materials at  the (ernald Elivlronmental Managbment Project, If any of the fdlowlng 
conditions e 1st. 
a. 
b. 
C .  
d .  
e. 
1. 

IXntoirinI linr putstitl I for  ~:~iiilntiiltiiitlt~ti i t i  iiruns w i1(:11 nro  iiiiti:ciisvililo for 1irqiiir sttrvoy. p x y n  ItiuwIutlrln fi i r y l  t u  mi pptirt tl io reilti nu tL iv~t i lu  i 

Material has olentlal fur volunie or I I depth radloactlvlly w d n  the material matrix 
S eclal case [enis are beii i .released,-such as radiqactiye constinier products, indubtrial sources, etc. 
h&tenal has detectable act%tty present atid the acttvtty IS below the cotitanilt iatioti llnilts l isted III Attacl in ie i i t  A of RP-0009. 

ate al ins puletitla o cotilattl)iiatloti betiaalfi any doal1i;U n iplled wlilla the tiinterinl was 1 1 1  I l ia  Ciii itrti l l i~il  Arun. 

Material Release Evaluator approval requlred in accordance with RP-0009, Radiological Requlrenicnts for the Release of Materials at  the (ernald Elivlronmental Managbment Project, If any of the fdlowlng 
conditions e 1st. 
a. 
b. 
C .  
d .  
e. 
1. 

IXntoirinI linr putstitl I for  ~:~iiilntiiltiiitlt~ti i t i  iiruns w i1(:11 nro  iiiiti:ciisvililo for 1irqiiir sttrvoy. p x y n  ItiuwIutlrln fi i r y l  t u  mi pptirt tl io reilti nu tL iv~t i lu  i 

Material has olentlal fur volunie or I I depth radloactlvlly w d n  the material matrix 
S eclal case [enis are beii i .released,-such as radiqactiye constinier products, indubtrial sources, etc. 
h&tenal has detectable act%tty present atid the acttvtty IS below the cotitanilt iatioti llnilts l isted III Attacl in ie i i t  A of RP-0009. 

ate al ins puletitla o cotilattl)iiatloti betiaalfi any doal1i;U n iplled wlilla the tiinterinl was 1 1 1  I l ia  Ciii itrti l l i~il  Arun 
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DATE 19-MAR-1999 
TIME 08:04:35 

WORK CARD REPORT 
ALPHNBETA SCREENING pAG!2 3l1 1 

DUE DATE: 22-MAR-1999 
SUFFIX: 

ASLI 

HOLDING TIME DAYS: 182 
HOLD TIME EXPIRATION DATE: 

INSTKUMENT CLASS/ IMETHOD/OPERATION INSTRUMENT NAME EST CONC 

4510/DET. ALPHNBETA SCREEN, (LAB) 
45tO/ALPHUBETA SCREEN, (LAB) COUNTER B 

PROPORTIONAL COUNTER 

IcOMPONENT UNITS RESULTS LTPU LCE LBC Lo 

IBETA /5 

LMDC 

ALPHA 9. 3 

I 
1 TASKPRINTED 

*** END OF REPORT *** 

ENTERED BY : 

REVIEWED B Y :  ... 
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APPENDIX B 

Laboratory Reports for Treated Soil, 3 Day Reaction Time 



WASTE STREAM TECHNOLOGY, INC. 
302 Grote Street 

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

Client Id 
0% MP-A D3 
0% MP-B 03 
3% MP-A D3 

Analytical Data Report 
Report Date : 05/13/99 

Group Number : 9905-061 

WST Lab # Matrix Date Sampled Date Received Time 
WS51315 Soil 04/15/99 04/15/99 1o:oo 
WS51316 Soil 04/15/99 04/15/99 1o:oo 
WS51317 Soil 04/15/99 04/15/99 1o:oo 

Prepared For : 
Mr. Steve Sharp 

Sevenson Environmental Services, Inc. 
9245 Calumet Avenue 

Suite 101 
Munster, IN 46321 

Site : FERNALD 

I 3% MP-B 0 3  I WS51318 I Soil I 04/15/99 I 04/15/99 I 1O:OO 1 
Isample Status Upon Receipt : No irregularities. J 

Analytical Services 
Analytical Parameters Number of Samples 

Total Metals 4 
TCLP Metals 4 

Turnaround Time 
Standard 
Standard 

008020 Report Released By : 
Daniel Vollmer, Laboratory QNQC Officer 

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



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. 
(20th Edition). American Public Health Association, 1105 18th Street, 
NW, Washington, D.C. 20036. 



c 

Site: FERNALD 
Date Sampled: 0411 5199 
Date Received: 0411 5/99 

Date Digested: 0411 6/99 

WST ID 
WS51315 
WS51316 
WS51317 
~~~~L . 

Waste Stream Technology, Inc. 
Metals Analysis Report 

Arsenic by ICP 
SW-846 601 0 2311 

Group Number: 9905-061 
Units: mglKg 

Matrix: Soil 

Client ID Detection Limit Result Date Analyzed 
0% MP-A D3 8.50 Not detected 04120199 
0% MP-B 0 3  8.50 Not detected 04120199 
3% MP-A D3 8.50 Not detected 04120199 
3% MP-B D3 8.50 Not detected 04120199 - - 



Waste Stream Technology, Inc. 
Metals Analysis Report 

Lead by ICP 2311 
y -a. 

Units: mglkg 

SW-846 6010 

Group Number: 9905-061 

Matrix: Soil 

Client ID Detection Limit Result Date Analyzed 
0% MP-A D3 20.5 3400 04120/99 
0% MP-B D3 20.5 3230 04/20/99 
3% MP-A D3 20.5 2940 04120/99 
3% MP-B D3 - 20.5 2650 04120199 





Waste Stream Technology, Inc. 
TCLP Metals Analysis Report 

Lead by ICP 
SW-846 6010 

' Site: FERNALD 
Date Sampled: 0411 5/99 
Date Received: 04/15/99 

v -a. 

Units: mg/L 
Group Number: 9905-061 

Matrix: TCLP Extract(s) 

TCLP Extraction Date: 04/15/99 
Date Digested: 04/20/99 

Date Analyzed -- WST ID Client ID Detection Limit Result 

WS51315 0% MP-A D3 0.075 174 04/20/99 
WS51316 0% MP-B 03 0.075 158 04/20/99 
WS51317 3% MP-A 03 0.075 1.74 04/2(3/99 

3% MP-B 03 0.075 4.00 04120199 WS51318 

____ -. - 

-. 
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PROJECT NO: SITE NAME: A 

EUNQUISHED BY (SIGNANRE) DATE/TIME RECEIVED BY (SIGNATURE) 

Q /A U /PA b$5/991 c)45 Q (' FTr,, * I ' \*;.$I I()' 
REUNeUlSHEDBY (SIGNATURE) DATE/TIME BY (SIGNATURE) 

I 
SPECIAL INSTRUCTIONS: 

I REUNQUISHEDBY (SIGNATURE) I DAF/IIME I RECEIVE BY SIGNATURE) . 4  ( 
i t )  I 1 

DATE/TIME RECEIVE~BY IGNATURE) 

I @ 
REUNWISHED BY (SIGNATURE) 

w 
TURNAROUND TIME 

I 
I 

LAB USE: REFRIGERATOR # SHELF # GROUP # DUE DATE 



Waste Stream Technology Inc. 
302 Grote Street 
Buffalo. NY 14207 

ANALYTICAL SERVICES REQUEST FORM 5 - 
RequestTaken By , h-r( Date Requested 

I '  

Client - Telephone 

Client Contact Fax 

Start Date P.O. # 

LablP.0. # r Number of Turnaround 
Time (Days) Analytical Parameters Matrix Samples 

~~ ~ - 

Quoted Price 

i 

Sample Containers Required? 

NO YES (Please Complete Sample Container Request Form) 

Special Instructions 

Laboratory Use Only: Sample Group # 

000029 

t ACCOUNTING 



WASTE STREAM TECHNOLOGY, INC. 
302 Grote Street 

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

Client Id 
3% MP + 1% MP-A 

Analytical Data Report 
Report Date : 05/13/99 

Group Number : 9905-074 

WST Lab fc Matrix Date Sampled Date Received Time 
WS51954 Soil 04/29/99 04/29/99 09: 1 5 

Prepared For : 
Mr. Steve Sharp 

Sevenson Environmental Services, Inc. 
9245 Calumet Avenue 

Suite 101 
Munster, IN 46321 

4% MP-A D3 
4% MP-B 03 

Site : FERNALD 

WS51956 Soil 04/29/99 04/29/99 09: 1 5 
WS51957 Soil 04/29/99 04/29/99 09: 15 

Field and Laboratory Information 

I 3% MP + 1% MP-B I WS51955 I Soil I 04/29/99 I 04/29/99 I 0915 I 

Analytical Parameters 
Total Metals 
TCLP Metals 

Analytical Services 
Number of Samples 

3 
4 

Turnaround Time 
Standard 
Standard 

Report Released By : D 4  w* ' d- 
Daniel Vollmer, Laboratory QNQC Officer 0069028 

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



METHODOLOGIES 23 1.1. 

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: 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. 
(20th Edition). American Public Health Association, 1105 18th Street, 
NW, Washington, D.C. 20036. 



Waste Stream Technology, Inc. 
Metals Analysis Report 

Arsenic by ICP 2311. SW-846 6010 

Site: FERNALD Group Number: 9905-074 
Date Sampled: 04/29/99 Units: mg/Kg 
Date Received: 04/29/99 Matrix: Soil 

Date Digested: 05/03/99 

WST ID Client ID Detection Limit Result Date Analyzed 
WS51954 3% MP + 1% MP - A  8.50 Not detected 05/04/99 
WS51956 4 % M P - A D 3  8.50 Not detected 05/04/99 
ws51957---- _. . ._ 43.M.e -,_!x 03 8.50 Not detected 05/04/99 __ 

_________ ____-. . .. --- 

0063038 



Waste Stream Technology, Inc. 
Metals Analysis Report 

Lead by ICP 
SW-846 6010 

Site: FERNALD 
Date Sampled: 04/29/99 
Date Received: 04/29/99 

Date Digested: 05/03/99 

2 3 1 1  
Group Number: 9905-074 

Units: mg/kg 
Matrix: Soil 

- WST ID Client ID Detection Limit Result Date Analyzed 
WS51954 3% M P + 1 % MP - A 4.10 13400 05/04/99 
WS51956 4% MP - A D3 4.10 2530 05/04/99 

4_%M.P ---Be D3 4.10 331 0 05/04/_99 

_____  ________ --__ 

WS5_!_95L- -. . - - .-- . 



Waste Stream Technology, Inc. 
TCLP Metals Analysis Report 

Arsenic by ICP 
SW-846 6010 

Site: FERNALD 
Date Sampled: 04/29/99 
Date Received: 04/29/99 

2311 
*a. 

Group Number: 9905-074 
Units: mg/L 

Matrix: TCLP Extract(s) 

TCLP Extraction Date: 04/30/99 
Date Digested: 04/30/99 

Client ID Detection Limit Result Date Analyzed - ____ WST ID 

WS51954 3% MP + 1% MP - A  0.045 0.218 05/05/99 
WS51955 3% MP + 1% MP - B 0.045 Not detected 05/05/99 
WS51956 4% MP - A  D3 0.045 Not detected 05/05/99 
WS51957 4% M P -  B 0 3  0.045 0.081 05/05/99 

i 



Waste Stream Technology, Inc. 

231i TCLP Metals Analysis Report 
Lead by ICP 
SW-846 6010 

Site: FERNALD Group Number: 9905-074 
Date Sampled: 04/29/99 Units: mg/L 
Date Received: 04/29/99 Matrix: TCLP Extract(s) 

TCLP Extraction Date: 04/30/99 
Date Digested: 04/30/99 

- Client ID Detection Limit Result Date Analyzed 
- - WST ID 

WS51954 3% MP + 1% MP - A  0.075 1.79 05/05/99 
WS51955 3% MP + 1 % MP - B 0.075 1.59 05/05/99 
WS51956 4OhMP-AD3 0.075 4.1 1 05/05/99 

4% MP - B D3 0.075 1.26 05/05/99 WS51957 

._ __ - ____ __. -- - 

_______- -- 

000033 



302 GROTE SlREET 
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2311. 

Quality Control Analysis Result Reports 

Metals Analysis Data 

Sample Group Numbers 9905-061 & 9905-063 



Site: FERNALD 
Date Sampled: NA 
Date Received: NA 

Waste Stream Technology, Inc. 
Metals Method Blank Analysis 

Group Number: 9905-061 
Units: mg/Kg 

WST ID MB041699 
Client ID: NA 

Digestion Date: 0411 6/99 

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

As soil Method Blank 1.70 Not detected 04/20/99 SW-846 601 0 
Pb soil Method Blank 4.10 Not detected 04/20/99 SW-846 601 0 

MB denotes Method Blank 
NA denotes Not Applicable 



c 

Waste Stream Technology Inc 2311 

QC Limits 
85-115 
85-115 

Total Metals Analysis Result Report 
Reference Standard Analysis Summary 

% Recovery % Recovery Method 
103 104 SW-846 601 0 
99 101 SW-846 6010 

Site : Fernald 
Group Numbers: 9905-061 & 063 

IlAnalyte 

Report Units : YO Recovery 
Matrix : Soil 

Lab ID I RF041699-SI I RF042099-S1 I 
Date Diqested I 411 6199 I 4120199 I 
Date Analvzed I 4120199 I 4120199 I 

Analysis I 

RF denotes Reference Sample. 



Site: FERNALD 
Date Sampled: NA 
Date Received: NA 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

Group Number: 9905-063 

TCLP Extraction Date: 04/19/99 
Units: mg/L 

WST ID: MBTC403-T2 
Client ID: NA 

Digestion Date: 04/20/99 
_. . . . .- 

Detection Limit Result Date Analyzed Analysis Method Aialyte - . .. 
As TCLP Method Blank 0.045 Not detected 04/20/99 SW-846 601 0 
Pb TCLP Method Blank 0.075 Not detected 04/20/99 SW-846 601 0 

-. . - _____ 

MB denotes Method Blank 
NA denotes Not Applicable 



2311 

Date Digested 
Date Analvzed 

Site : Fernald 
Group Numbers: 9905-061 & 063 
TCLP Date : 4/15/99 & 4/19/99 

4/20/99 
4/20/99 

Waste Stream Technology Inc 
TCLP Metals Analysis Result Report 

Reference Standard Analysis Summary 

Report Units : Oh Recovery 
Matrix : TCLP Extract 

)Lab ID I RFTC403-T2 1 

t ~~ 

Ref e re n ce 
% Recovery 
QC Limits 
85 - 115 

Analysis I 

I In' >=I I W J  - I I d  

% Recovery Method 
102 SW-846 601 0 

SW-846 6G10 I I I L L  7r 

RF denotes Reference Sample. 
# denotes a recovery outside the stated QC limits. 



Site : Fernald . 

Date Sampled : 4/19/99 
Date Received : 4/19/99 
TCLP Date : 4/19/99 

Lab ID Number WS514l2 WS51412 Dup 

Date Digested 4/20/99 4/20/99 
Date Analyzed 4/20/99 4/20/99 
Anal yte Initial Result Duplicate Result 

Client ID 0% MP-B 07 0% MP-B 0 7  

Waste Stream Technology, Inc. 

RPD RBD 
(%I QC Limits (Oh) 

TCLP Metals Analysis Result Report 
Duplicate Sample Analysis Summary 

Lead 111 110 I 0.4 I 25 
,Arsenic 0.045 < 0.045 c 0.1 25 

Group Numbers-: 9905-061 & 063 
Report Units : mg/L 
Matrix : TCLP Extract 



Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 4/19/99 

Lab ID Number WS51412 

Date Digested 4/20/99 
Date Analyzed 4/20/99 

Client ID 0% MP-B 07 

Anal yte QC Limits % Recovery 

Arsenic 
Lead 75 - 125 NC 

75 - 125 106 

'. 
231r Waste Stream Technology, Inc. 

TCLP Metals Analysis Result Report 
Matrix Spike Analysis Summary % k.. . 

Analysis 
Method 

SW-846 6010 
SW-846 6010 

Group Numbers : 9905-061 & 063 
Report Units : % Recovery 

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



Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 4/15/99 

I 

I 

Client ID 3% MP-B D3 

I 
I 

Date Digested 4/20/99 
Date Analyzed 4/20/99 

Analyte QC Limits % Recovery 
Lead 85-115 98 
Arsenic 85-115 1 06 

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

-2311 -.- L .  

Analysis 
Method 

SW-846 6010 
SW-846 601 0 

Group Number : 9905-061 8 063 
Report Units : % Recovery 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

000042 



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 2311 

Sample Dilution Interference Check Analysis Summary 

Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 4/15/99 

Group Number : 9905-061 & 063 
Report Units : % Recovery 

LabDNumber I WS51318 I 
Client ID 3% MP-B D3 
Date Digested 4/20/99 
Date Analyzed 4/20/99 

Undiluted Diluted I Percent QC 1 
Anal yte Result (mg/L) Result (mg/L) Difference Limits ("0) 

Lead 4.00 3.57 10.8 # 10 
Arsenic 0.045 0.045 e 0.1 10 

# denotes outside QC limits. 



c 



APPENDIX C 

Laboratory Reports for Treated Soil, 7 Day Reaction Time 



WASTE STREAM TECHNOLOGY, INC. 
302 Grote Street 

Buffalo, NY 14207 
(7 16) 876-5290 

Client Id 
4% MP-A D7 

Analytical Data Report 
Report Date : 05/13/99 

Group Number : 9905-077 

WST Lab # Matrix Date Sampled Date Received Time 
WS52058 Soil 05/03/99 05/03/99 09:20 

Prepared For : 
Mr. Steve Sharp 

Sevenson Environmental Services, Inc. 
9245 Calumet Avenue 

Suite 101 
Munster, IN 46321 

Site : FERNALD 

Field and Laboratory Information 

. . .. I .* 

I 4% MP-B D 7  I WS52059 I Soil I 05/03/99 I 05/03/99 I 09:20 I 
Isample Status Upon Receipt : No irregularities. 

Analytical Services 
Analytical Parameters Number of Samples 

Total Metals 2 
TCLP Metals 2 

Turnaround Time 
Standard 
Standard 

Report Released By : 
Daniel Vollmer, Laboratory QNQC Officer 

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



METHODOLOGIES 2311  

The specific methodologies employed in obtaining the analyticddata reported are 
indicated on each of the result forms. The method numbers stfow: refer to the 
following U.S. Environmental Protection Agency Refeience: 

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 I I .  ASTM, 100 Harbor Drive, 
West Conshohocken, PA 19428-2959. 

Standard Methods for the Examination of Water and Wastewater. 
(20th Edition). American Public Health Association, 11 05 18th Street, 
NW, Washington, D.C. 20036. 



Site: FERNALD 
Date Sampled: 05/03/99 
Date Received: 05/03/99 

Date Digested: 05/03/99 

Waste Stream Technology, Inc. 

2 3 1 1  Metals Analysis Report 
Arsenic by ICP 
SW-846 6010 

Group Number: 9905-077 
Units: mg/Kg 

Matrix: Soil 

. __ Client .. - - ID Detection Limit Result Date Analyzed 
4% MP-A D7 8.50 Not detected 05/04/99 
4% M.P;B D7 8.50 Not detected 05/04/99 



Site: FERNALD 
Date Sampled: 05/03/99 
Date Received: 05/03/99 

Date Digested: 05/03/99 

WST ID 
WS52058 
W S Z E ?  

Waste Stream Technology, Inc. 
Metals Analysis Report 

Lead by ICP 
SW2846 6010 

Group Number: 9905-077 
Units: mg/kg 

Matrix: Soil 

Client ID Detection Limit Result Date Analyzed 
4% MP-A 0 7  4.10 2760 05/04/99 
4% MP-B .. D7 4.10 2540 05/04/99 



Site: FERNALD 
Date Sampled: 05/03/99 
Date Received: 05/03/99 

TCLP Extraction Date: 05/03/99 
Date Digested: 05/04/99 

WST ID 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Report 

Arsenic by ICP 
SW-846 6010 

Group Number: 9905-077 
Units: mg/L 

Matrix: TCLP Extract(s) 

Client ID Detection Limit Result Date Analvzed 

WS52058 4% MP-A D7 0.045 Not detected 05/04/99 
WS52059 4% MP-B 07 0.045 Not detected 05/04/99 
_____-______-. . - 



Site: FERNALD 
Date Sampled: 05/03/99 
Date Received: 05/03/99 

TCLP Extraction Date: 05/03/99 
Date Digested: 05/04/99 

WST ID 

Waste Stream Technology, Inc. 
TCLP Metals Analysis Report 

Lead by ICP 
SW-846 6010 

2 3 1 1  
Group Number: 9905-077 

Units: mg/L 
Matrix: TCLP Extract(s) 

Client ID Detection Limit Result Date Analyzed 

WS52058 4% MP-A D7 0.075 0.762 05/04/99 
4% MP-B D7 0.075 0.780 05/04/99 WS52059 - ___- . _  



- 
SITE NAME: 

SIZE 8 - NO. OF 
5AMPLERS (SIGNATURE): ,,& / CON- 

i 1- -1; ,o -AJA I /  _.. - 

I CHAIN OF CUSTODY RECORD I 

- -  I I I I 1 I 

YEUNQUISHEDBY (SIGNATURE) DATE/TIME RECEIVED BY (SIGNATURE) 

REUNQUISHEDBY (SIGNATURE) DATE/TIME 
-Yw&A/df? 

/- (/ ,y -& - Y 
I I  ' 

I 
I I I 

SPECIAL INSTRUCTIONS: 

I 

RELINQUISHED BY (SIGNATURE) DATE~ME RECEIVED BY (SIC)(ATURE) 

I 
w 
P 

I 

i' 

TURNAROUND TIME 

GROUP # - DUEDATE - LAB USE: REFRIGERATOR # SHELF # 



WASTE STREAM TECHNOLOGY, INC. 
302 Grote Street 

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

Client Id 
0% MP-A 0 7  
0% MP-B 0 7  
3% MP-A D7 
3% MP-B 0 7  

2311 

WST Lab # Matrix Date Sampled Date Received Time 
WS5141 .I Soil 04/19/99 04/19/99 11 :oo 
WS51412 Soil 04/19/99 04/19/99 1 1 :oo 
WS51413 Soil 04/19/99 04/19/99 11 :oo 
WS51414 Soil 04/19/99 0411 9/99 1 1 :oo 

Analytical Data Report 
Report Date : 05/13/99 

Group Number : 9905-063 

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 

Total Metals 
TCLP Metals 

4 
4 

Turnaround Time 
Stand a rd 
Standard 

Report Released By : 0 4  2- / I 7  
Daniel Vollmer, Laboratory QAIQC Officer 00ooS3 

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



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: Physical/Chemical Methods. 
Third Edition, Revised December 1996, U.S. EPA SW-846. 

Annual Book of ASTM Standards, Volume 11. ASTM, 100 Harbor Drive, 
West Conshohocken, PA 19428-2959. 

Standard Methods for the Examination of Water and Wastewater. 
(20th Edition). American Public Health Association, 11 05 18th Street, 
NW, Washington, D.C. 20036. 

..- 

2 3 1 1  

000054 



Site: FERNALD 
Date Sampled: 0411 9/99 
Date Received: 04/19/99 

Date Digested: 04/20/99 

WST ID 
WS51411 
WS51412 
WS51413 
w-sx4 1 4 ___. 

Waste Stream Technology, Inc. 
Metals Analysis Report 

Arsenic by ICP 
SW-846 6010 2311  

Group Number: 9905-063 
Units: mg/Kg 

Matrix: Soil 

- Detection Limit Result Date Analyzed - Client ID 
_.. 

O0/oMP-A 0 7  8.50 Not detected 04/20/99 
O%MP-B D7 8.50 Not detected 04/20/99 
3YoMP-A 0 7  8.50 Not detected 04/20/99 

___ 3%MP-B D7 8.50 Not detected 04/20/99 __ 



Site: FERNALD 
Date Sampled: 0411 9/99 
Date Received: 0411 9/99 

Date Digested: 04120/99 

WST ID 
WS51411 
WS51412 
WS51413 
WSs!.9lfl__._. .. _. 

Waste Stream Technology, Inc. 

2311 Metals Analysis Report 
Lead by ICP 
SW-846 6010 

Group Number: 9905-063 
Units: rng/kg 

Matrix: Soil 

-___ Client ID Detection Limit Result Date Analyzed 
O%MP-A 0 7  20.5 3030 04/20/99 
O%MP-B D7 20.5 2860 04/20/99 
3%MP-A D7 20.5 10100 04/20/99 
3%MP-B D7 4.10 2310 04/20/99 



Waste Stream Technology, Inc. 
TCLP Metals Analysis Report 

Arsenic by ICP 
SW-846 6010 

Site: FERNALD 
Date Sampled: 04/19/99 
Date Received: 04/1-9199 

TCLP Extraction Date: 0411 9/99 
Date Digested: 04/20/99 

?I- '-  

Group Number: 9905-063 
Units: mg/L 

Matrix: TCLP Extract(s) 

Client ID Detection Limit Result Date Analyzed . ____ WST ID 

WS51411 O%MP-A 07 0.045 Not detected 04/20/99 
WS51412 O%MP-8 D7 0.045 Not detected 04/20/99 
WS51413 3%MP-A 07 0.045 Not detected 04/20/99 

3%MP-B 07 0.045 Not detected 04/20/99 WS51414 - _. . ._____. 
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PROJECT NO: SITE NAME: , i I 

_ _ _ _ _ ~  

REUNQUISHEDBY (SIGNATURE) 1 DATEmME I RECEIVED BY (SIGNibJRE) 

REUNWISHEDBY (SIGNATURE) RECEIVED BY (StGNATURd 

SPECIAL INSTRUCTIONS: 

REMARKS 

I I I 

REUNWISHED BY (SIGNATURE) DATE/TIME RECEIVEw(S1GNATURE) 

I 
P 
w 

LAB USE: REFRIGERATOR # SHELF # GROUP # DUE DATE 



Quality Control Analysis Result Reports 

Metals Analysis Data 

Sample Group Numbers 9905-074 & 9905-077 



Waste Stream Technology, Inc. 
Metals Method Blank Analysis 

Site: FERNALD 
Date Sampled: NA 
Date Received: NA 

WST ID MB050399 
Client ID: NA 

Digestion Date: 05/03/99 

Group Number: 9905-077 
Units: mg/Kg 

__ __ 
Analyte - _____ Detection Limit Result Date Analyzed Analysis Method 
As soil Method Blank 1.70 Not detected 05/04/99 SW-846 601 0 
Pb soil Method Blank ~- ______ 4.10 Not detected 05/04/99 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 

Lead 
Arsenic 

Site : Fernald 
Group Numbers: 9905-074 & 077 

85 - 115 103 SW-846 601 0 
85 - 115 99 SW-846 601 0 

Report Units : % Recovery 
Matrix : Soil 

!Lab ID I RF050399-SI I I 

Analysis 
Method 

Oh Recovery d Analvte QC Limits 

RF denotes Reference Sample. 



Site : Fernald 
Date Sampled : 5/3/99 
Date Received : 5/3/99 

Lab ID Number WS52059 WS52059 Dup 
Client ID 4% MP-B 07 4% MP-B D7 
Date Digested 5/3/99 5/3/99 
Date Analyzed 5/4/99 5/4/99 
Anal yt e Initial Result Duplicate Result 
Lead 2540 31 30 
Arsenic < 8.5 c 8.5 

Waste Stream Technology, lnc. 

RPD RPD 
(Oh) QC Limits (96) 
21 .o 25 
< 0.1 25 

Total Metals Analysis Result Report 
Duplicate Sample Analysis Summary 

2311 --. 

Group Numbers : 9905-074 8 077 
Report Units : mg/kg 
Matrix : Soil 



Site : Fernald 
Matrix : Soil 

Anal yte 

Waste Stream Technology, Inc. 
Total Metals Analysis Result Report 

Matrix Spike Analysis Summary 

Lab ID Number WS52059 
Client ID 4% MP-B D7 
Date Digested 5/3/99 
Date Analyzed 5/4/99 Analysis 

QC Limits % Recovery Method 

23111 

Lead 75 - 125 NC 
Arsenic 75 - 125 97 

Group Numbers : 9905-074 & 077 
Report Units : % Recovery 

SW-846 6010 
SW-846 601 0 

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

000064 



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

Site: FERNALD 
Date Sampled: NA 
Date Received: NA 

2311 
Group Number: 9905-074 

TCLP Extraction Date: 05/03/99 
Units: mg/L 

WST ID: MBTC427-TI 
Client ID: NA 

Digestion Date: 05/05/99 
-_ 

Detection Limit Result Date Analyzed Analysis Method _ _  ___ Analyte 
As TCLP Method Blank 0.045 Not detected 05/05/99 SW-846 601 0 
Pb TCLP Method Blank 0.075 Not detected 05/05/99 SW-846 601 0 ______- ~- - 

MB denotes Method Blank 
NA denotes Not Applicable 

soooss 



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

Site: FERNALD Group Number: 9905-077 
Date Sampled: NA Units: mg/L 
Date Received: NA TCLP Extraction Date: 04/30/99 

2311 

WST ID: MBTC419-T1 
Client ID: NA 

Digestion Date: 05/04/99 

Analyte __ Detection Limit Result Date Analyzed Analysis Method 
As TCLP Method Blank 0.045 Not detected 05/04/99 SW-846 601 0 
Pb TCLP Method Blank _ _  ___ 0.075 Not detected 05/04/99 SW-846 601 0 
MB denotes Method Blank 
NA denotes Not Applicable 



2311 
Waste Stream Technology Inc 

TCLP Metals Analysis Result Report 
Reference Standard Analysis Summary 

Site : Fernald 
Group Numbers: 9905-074 & 077 
TCLP Date : 4/29/99 & 5/3/99 

Report Units : % Recovery 
Matrix : TCLP Extract 

IlAnalvte 

Lab ID I RFTC419-TI I RFTC427-TI 1 

85-115 100 94 SW-846 601 0 
85-115 113 107 S W-846 60 1 0 

RF denotes Reference Sample. 

, 
I 



Site : Fernald 
Date Sampled : 4/29/99 
Date Received : 4/29/99 
TCLP Date : 4/29/99 

Waste Stream Technology, Inc. 
2311 

TCLP Metals Analysis Result Report 
Duplicate Sample Analysis Summary 

Group Numbers : 9905-074 8 077 
Report Units : mg/L 
Matrix : TCLP Extract 

Lab ID Number WS51957 WS51957 Dup 
Client ID 4% MP-B D3 4% MP-B D3 
Date Digested 4/30/99 4/30/99 
Date Analyzed 4/30/99 4/30/99 RPD RPD 
Anal yte Initial Result Duplicate Result (Yo) QC Limits (Oh) 
Lead 1.26 1.25 0.6 25 
Arsenic 0.081 0.045 57 # 25 

# denotes an RPD outside the stated QC limits. 



~ 

Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 4/29/99 

Analyte 
Lead 
Arsenic 
I 

Waste Stream Technology, Inc. 2311 
TCLP Metals Analysis Result Report 

Matrix Spike Analysis Summary 

~ 

Client ID 4% MP-6 D3 
Date Digested 4/30/99 
Date Analyzed 4/30/99 Analysis 

QC Limits % Recovery Method 
75 - 125 100 SW-846 6010 
75 - 125 120 SW-846 6010 

Group Numbers : 9905-074 & 077 
Report Units : % Recovery 

lLab ID Number I WS51957 



.... 

Lab ID Number WS51956 

Date Digested 4/30/99 
Date Analyzed 4/30/99 

Client ID 4% MP-A 03 

Analyte QC Limits % Recovery 

Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 4/29/99 

Analysis 
Method 

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

Lead 
Arsenic 

Group Number : 9905-074 
Report Units : % Recovery 

85 - 115 99 SW-846 6010 
85-115 104 SW-846 6010 

231r 

L 

000070 



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

Lab ID Number 
Client ID 

2311 

WS52059 
4% MP-B 07 

Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 5/3/99 

Analyte 

Arsenic 
Lead 

Group Number : 9905-077 
Report Units : % Recovery 

-Date Digested 5/4/99 
Date Analyzed 5/4/99 Analysis 

QC Limits % Recovery Method 
85-115 91 SW-846 601 0 
85-115 98 SW-846 601 0 



Waste Stream Technology, Inc. 
TCLP Metals Analysis Result Report 

Lab ID Number WS51956 

Date Digested 4/30/99 
Date Analyzed 4/30/99 

Analyte Result (mg/L) 
Lead 4.1 10 
Arsenic < 0.045 

Client ID 4% MP-A D3 

Undiluted 

2 3 1 s  

Di I u ted Percent QC 
Result (mg/L) Difference Limits (%) 

4.31 0 4.9 10 
< 0.045 < 0.1 10 

Sample Dilution Interference Check Analysis Summary 

Site : Fernald 
Matrix : TCLP Extract 
TCLP Date : 4/29/99 

Group Number : 9905-074 
Report Units : % Recovery 




