
EVALUATION OF SLAG FROM THE ISG- 
SPARROWS POINT FACILITY AS A 

CONSTRUCTION MATERIAL FOR DIKE 
BUILDING IN BALTIMORE HARBOR, MARYLAND 

DRAFT 

.J>*&^'' 

Prepared lor: 
Maryland Port Administration 
2310 Broening Highway 
Baltimore, Maryland 21224 

Prepared by: 
EA Engineering, Science, and 
Technology, Inc. 
15 Loveton Circle 
Sparks, Maryland 21152 

EA Engineering, Science, 
and Technology, Inc. 

^ ^ Under Contract to: 
MM Moffatt & Nichol, Inc. 

Nkhoi   2700 Lighthouse Point East, Suite 501 
Baltimore, Maryland 21224 

FEBRUARY 2005 

EA Project 14248.01 



DRAFT 

EVALUATION OF SLAG FROM THE ISG-SPARROWS 
POINT FACILITY AS A CONSTRUCTION MATERIAL 

FOR DIKE BUILDING IN BALTIMORE HARBOR, 
MARYLAND 

Prepared for: 

Maryland Port Administration 
2310 Broening Highway 

Baltimore, Maryland 21224 

Prepared by: 

EA Engineering, Science, and Technology, Inc. 
15 Loveton Circle 

Sparks, Maryland 21152 

Under Contract to: 

Moffatt & Nichol, Inc. 
2700 Lighthouse Point East, Suite 501 

Baltimore, Maryland 21224 

February 2005 

14248.01 



EXECUTIVE SUMMARY 

This report evaluates the use of site-specific Basic Oxygen Furnace (BOF) slag from the 

International Steel Group (ISG) Sparrows Point (SP) Facility as potential construction 

material for dike building in Baltimore Harbor, Maryland. Components of this study include 

the chemical analyses and toxicological testing of BOF slag conducted under contract to 

Moffatt and Nichol, Inc. (M&N) for the Maryland Port Administration (MPA). 

The results of the bulk solid slag analyses indicated that 20 of the 24 tested metals were 

detected at low concentrations in the fresh bulk slag sample. The bulk slag sample was 

comprised of 93.2 percent solids. 

Results of the slag leachate analyses indicated that 16 of the 24 tested metals were detected at 

low concentrations in ISG-SP BOF leachate from all sources. Copper concentrations in slag 

leachate from two locations, ISG-BWT and ISG-W, slightly exceeded the USEPA chronic 

criteria. Low concentrations of di leachable sulfate were detected in all samples except ISG- 

FRESH. 

The results of the analyses of elutriate water from chronic and acute toxicity testing indicated 

that of the 24 tested metals, fourteen were detected in the water from the slag elutriate 

chronic tests and thirteen were detected in the water from the solid phase acute tests. Two 

metals, chromium and hexavalent chromium, slightly exceeded the USEPA chronic criteria 

in water from the solid phase acute test. 

The results of the 7-day chronic toxicity test conducted with A. bahia on elutriate prepared 

from the fresh slag indicated that after 48 hours of exposure, there was a minimum of 95 

percent survival of test organisms in the elutriate concentrations, and 100 percent survival in 

the laboratory water control. The 48-hour LC50 was >100 percent elutriate. At test 

completion on Day 7, the 50 and 100 percent elutriate concentrations had mean biomass that 

was not significantly different from the control. Fecundity was 100 percent in the control 

and in all elutriate concentrations. The percent difference between the 50 and 100 percent 

elutriate concentrations and the control was 4.2 and 8.4 percent, respectively. The LOEC and 

ChV were >100 percent elutriate. The 7-day IC25 was >100 percent elutriate. 

The results of the 7-day chronic toxicity test with C. variegatus_ conducted on elutriate   Aft 

prepared from the fresh slag indicated there were no statistically significant differences in 

survival or biomass between any elutriate concentration and the control. 
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The results of the 96-hour acute toxicity test with C. variegatus indicated that there was 100 

percent survival in the site water with slag covered with sand, and in the site water with sand 

only. The treatment consisting of site water and slag alone had 95 percent survival, and was 

not significantly different from the control. 

Overall, results of the analyses of bulk slag, slag leachate,.and toxicity studies indicated that 

there is little potential for adverse affects to aquatic life from using ISG-SP slag as an in- 

water construction material in Baltimore Harbor. Chemical analyses of slag indicated that 

most of the detected concentrations of metals were generally low. Although a few metal 

concentrations slightly exceeded the USEPA chronic criteria for aquatic life, there were no 

significant adverse affects found in toxicity studies. Further, the level of dilution used in 

laboratory studies of slag are much less than that which would be provided in natural aquatic 

environments. It is expected that the waters of Baltimore Harbor would provide dilutions far 

greater than 1000-fold and tidal currents would allow continuous flushing and dilution. 

Evaluation of ISG-Sparrows Point Slag February 2005 
Draft Report 



TABLE OF CONTENTS 

EXECUTIVE SUMMARY i 

LIST OF TABLES iv 

1.0 INTRODUCTION 1 

2.0 METHODS 2 
2.1 FIELD METHODS 2 

2.1.1 Bulk Slag 2 
2.1.2 Site Water 3 

2.2 LABORATORY METHODS 3 
2.2.1    Analytical Testing of Bulk Slag, Slag Leachate, and Elutriate Water 

from Toxicity Tests 3 

2.3 TOXICITY TESTING 3 
2.3.1 Chronic Toxicity Tests  4 
2.3.2 Acute Toxicity Tests 4 

3.0 RESULTS 6 
3.1 BULK SOLID SLAG ANALYSES 6 

3.2 SLAG LEACHATE ANALYSES 6 

3.3 ELUTRIATE WATER FROM TOXICITY TESTING 6 

3.4 TOXICITY TESTING 6 
3.4.1 Chronic Toxicity 7 
3.4.2 Acute Toxicity 8 

4.0 CONCLUSIONS 9 

5.0 REFERENCES 11 

Evaluation of ISG-Sparrows Point Slag February 2005 
Draft Report 

iii 



LIST OF TABLES 

2-1      Analytical methods and holding times for slag analyses. 

3-1      Concentration of metals (mg/kg) and solids (%) in fresh bulk solid slag from 
Sparrows Point Facility (November 2004). 

3-2      Concentration of metals (mg/1) and sulfate (mg/1) in slag leachate from Sparrows 
Point Facility (November 2004). 

3-3      Concentration of metals (ug/1) and sulfate (mg/1) in elutriate water from toxicity tests. 

3-4      Sample summary and results of the 7-day chronic toxicity test with Americamysis 
bahia (opossum shrimp). 

3-5      Sample summary and results of the 7-day chronic toxicity test with Cyprinodon 
variegates (sheepshead minnow). 

3-6      Sample summary and results of the 96-hour acute toxicity test with Cyprinodon 
variegates (sheepshead minnow). 

Evaluation of ISG-Sparrows Point Slag February 2005 
Draft Report 

iv 



M^ 

1.0      INTRODUCTION 

This report evaluates the use of Basic Oxygen Furnace (BOF) slag as potential construction 

material for dike building in Baltimore Harbor, Maryland. The BOF slag under 

consideration for use would be available from the International Steel Group (ISG) Sparrows 

Point (SP) facility located in Baltimore County, Maryland. BOF slag is the most available 

slag type at the ISG-SP facility. The composition of BOF slag generally includes blast 

furnace iron and scrap steel, although the composition can be slightly different between 

facilities. Further, BOF slag at the ISG-SP facility can come from a variety of on-site 

sources including freshly produced, weathered above ground, and buried sources. The 

various sources of BOF slag may have different chemical characteristics that could 

potentially leach different concentrations of chemical compounds. Previous assessments of 

slag from Sparrows Point and other ISG facilities, including the results of Toxicity 

Characteristic Leaching Procedure (TCLP) and risk assessment analyses of BOF slag, have 

indicated that the risk of using slag in aquatic environments is fairly low (McLean/Hart 

1998). However, the Maryland Port Administration requested that site-specific testing be 

conducted to characterize the use of BOF slag from the ISG-SP facility as potential dike 

building material in Baltimore Harbor. 

This study includes the analytical and toxicological results of BOF slag collected from the 

ISG-SP facility in November 2004. This study was conducted by EA Engineering, Science, 

and Technology, Inc. (EA) under contract to Moffatt and Nichol, Inc (M&N) for the 

Maryland Port Administration (MPA).   Components of this study included the following: 

• Chemical analyses of bulk solid slag 
• Chemical analyses of slag leachate 
• Chemical analyses of leachate from toxicological testing (j$ 
• 7-day chronic toxicity testing with Americamysis bahia and Cyprinodon variegatu.s        or 
• 96-hour acute toxicity testing with C. variegates ej$ 1 

In addition to the data provided in this report, several appendices are also included that 

provide detailed summaries of data for individual components of this study. Analytical data 

reports from the chemical analyses of bulk solid slag and leachate testing are provided in 

Appendix A; the laboratory toxicity testing report is provided in Appendix B; the physical 

analyses of slag that was conducted by E2CR, Inc, not discussed in this report, is provided in 

Appendix C. 
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2.0 METHODS <***% ^ K^t ^ 

2.1 FIELD METHODS /jfJ^^    /*"' 

2.1.1    Bulk Slag 6^^ 

The bulk slag samples were collected from two locations at the ISG-SP facility on 23 

November 2004. Bulk slag samples were collected on the peninsula east of the Sparrows 

Point Channel. Fresh bulk slag samples were collected near the center of the peninsula and 

weathered and buried bulk slag samples were collected from an area in the southwestern 

comer of the eastern peninsula at Sparrows Point. Samples were processed in the field. The 

fresh bulk slag samples were collected from source areas using a shovel. Each sample was 

transferred from the shovel to stainless steel bowl and a stainless-steel spoon was used to 

homogenize the slag until it was thoroughly mixed and of uniform consistency. When 

homogenization was complete, samples of slag were placed in appropriate laboratory 

containers and stored in a cooled (40C) insulated container until submission to the laboratory 

for analyses. For the weathered slag and buried sources, including from 1 ft above the water 

table and 1ft below the water table, BOF slag was excavated using a backhoe provided by 

E2CR, Inc. Slag was then collected using a shovel and following the homogenization and 

storage procedures above. 

Samples designated for analysis at Severn Trent Laboratories-Pittsburgh (STL-Pittsburgh) 

were shipped via overnight delivery at the end of the work day. Holding times for the slag 

samples began when the slag was collected and placed in the appropriate containers. 

Holding requirements for chemical analyses are provided in Table 2-1. 

Equipment that came in direct contact with slag during sampling (i.e. shovel, stainless-steel 

bowl, stainless-steel spoon) was decontaminated prior to deployment in the field and between 

each sampling depth and location to minimize cross-contamination. The decontamination 

procedure is described below. 

• Rinse equipment using clean tap water or site water 
• Wash and scrub with non-phosphate detergent (Alconox® or other laboratory-grade 

detergent) 
• Rinse with tap water 
• Rinse with 10 percent nitric acid (HN03) 
• Rinse with distilled or de-ionized water 
• Rinse with methanol followed by hexane 
• Rinse with distilled or de-ionized water 
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• Air dry (in area not adjacent to the decontamination area) 

Waste liquids were contained during decontamination procedures and transferred to a 55- 

gallon drum for characterization and disposal at the end of the field effort. Waste liquids 

were disposed from EA's warehouse facility using standard disposal procedures and licensed 

contractors. 

2.1.2   Site Water 

Site water was collected from one location near the bulk slag collection site located on the 

southwestern comer of the eastern peninsula of Sparrows Point on 6 December 2004. Water 

was collected using an ISCO peristaltic pump with dedicated tygon tubing. Water targeted 

for chemical analyses and toxicity test preparation was pumped and stored in 5-gallon pre- 

cleaned, high-density polyethylene containers. Collected site water was transported back to 

the EA Ecotoxicology Laboratory in Sparks, Maryland and stored in walk-in refrigerators 

cooled to 40C. 

2.2 LABORATORY METHODS 

2.2.1    Analytical Testing of Bulk Slag, Slag Leachate, and Elutriate Water from 
Toxicity Tests 

Chemical testing of bulk slag, slag leachates, and elutriate water from the toxicity tests was 

conducted by STL-Pittsburgh located in Pittsburgh, Pennsylvania. The bulk slag, slag 

leachates, and elutriate water from toxicity tests were tested for the following analytes: 

• Total metals, 
• Hexavalent chromium, 
• Mercury, 
• Sulfate (elutriate water only), and 
• Di leachable sulfate (leachate only) 

All analyses for this project followed the methods listed in Table 2-1. 

2.3 TOXICITY TESTING 

Toxicity testing of bulk slag was conducted by EA's Ecotoxicology Laboratory located in 

Sparks, Maryland. Both 7-day chronic and 96-hour acute toxicity tests were performed using 

fresh bulk slag and site water collected at the ISG-SP facility. 
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2.3.1 Chronic Toxicity Test 

The chronic toxicity tests were: (1) the survival, growth and fecundity test with the opossum 

shrimp {Americamysis bahia, formerly Mysidopsis bahia) and (2) the survival and growth 

test with the sheepshead minnow (Cyprinodon variegatus). The test organisms in the chronic 

tests were exposed for seven days to 100, 50, 25, 12.5, and 6.25 percent elutriate prepared 

from the fresh slag, and diluted with 20 ppt artificial seawater (Forty Fathoms Bioassay 

Grade sea salts). To prepare the elutriate, site water collected from Sparrows Point, 

Baltimore Harbor, that had been salinity adjusted to 20 ppt with Forty Fathoms sea salts, was 

added to a pre-weighed portion of slag the day prior to use in testing and allowed to agitate in 

a closed container for approximately 18 hours. The site water was salinity adjusted to 20 ppt 

in order to provide the optimal salinity for test organism survival, growth and reproduction. 

The volume of site water (7,000 ml) added to the slag was 20 times the weight in grams of 

the slag (350 grams). After 30 minutes of settling, the elutriate was decanted from the slag 

and vacuum filtered through a 1 .um glass fiber filter. Fresh elutriate was prepared four times 

during the 7-day exposure duration (7-8, 9-10, 12-13, and 13-14 December 2004) for daily 

renewal of the test solutions. The chronic toxicity tests also included a 100 percent 

laboratory water (salinity adjusted dilution water) control. 

2.3.2 Acute Toxicity Tests 

The acute toxicity test was conducted with the sheepshead minnow (C. variegatus). The test 

organisms were exposed for 96 hours to site water with slag (1/4 inch), site water with slag 

(1/4 inch) covered with sand (1/4 inch), and site water with sand only (1/4 inch). The acute 

toxicity test also included a site water control and a salinity adjusted laboratory water control. 

Total test volume for the acute toxicity tests was 500 ml. Test solutions were not renewed 

during the 96-hour exposure period. 

This toxicity testing was conducted following EA's standard operating procedures (EA 2003) 

which are in accordance with US EPA guidance (US EPA 2002a and 2002b). The results of 

the toxicity tests were analyzed using the ToxCalc statistical software package (Version 5.0. 

Tidepool Scientific Software). Statistical analyses were performed according to US EPA 

guidance (US EPA 2002a and 2002b) on the survival, biomass, and fecundity (A. bahia only) 

data to determine if any of the effluent concentrations were significantly (p=0.05) different 

from the control. The short term chronic toxicity test endpoints are expressed as the No 

Observed Effect Concentration (NOEC), the Lowest Observed Effect Concentration (LOEC), 
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and the Chronic Value (ChV). The 25 percent Inhibition Concentrations (IC25s) were also 
calculated. The 48-hour median lethal concentration (LC50) was calculated for each test 
species, if there was at least 50 percent mortality in the 100 percent effluent concentration. 

Evaluation of ISG-Sparrows Point Slag February 2005 
Draft Report 



TABLE 2-1 ANALYTICAL METHODS AND HOLDING TIMES FOR SLAG 
ANALYSES 

DESCRIPTION METHODS HOLDING TIMES 

Bulk Material 
Sulfate 375.4 28 davs 

Metals" 6010 6 months 
Metals Mercury 7471 28 days 
Hexavalent Chromium 7196 30 davs/ 96 hours 
ASTM Leachate - D3987 
Sulfate 375.4 28 days after leaching 

Metals3 6010 6 months after leaching 
Metals Mercurv 747! 28 days after leaching 
Hexavalent Chromium 7196 24 hours after leaching 
Toxickv Testing Leachate ( from EA's Tox Lab) 
Sulfate 375.4 28 days 

Metals3 6010 6 months 
Metals Mercurv 7471 28 days 
Hexavalent Chromium 7196 24 hours after leaching generation/ 

when it is considered a sample 
or 

a Aluminum. Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium, Copper, Iron, Lead ,Magnesium, 
Manganese, Molybdenum. Nickel, Selenium, Silver, Thallium, Tin, Vanadium, Zinc, Silicon, and Calcium 



f^i;^ **' 
3.0 RESULTS '       r^vW* « 

3.1 BULK SOLID SLAG ANALYSES 

Results of the bulk solid slag analyses are provided in Table 3-1. Of the 24 tested metals, 

twenty were detected at low concentrations in the fresh bulk slag sample (ISG-FRESH). The 

four metals not detected in the fresh slag sample included beryllium, cadmium, mercury, and 

molybdenum. The bulk slag sample was comprised of 93.2 percent solids. 

3.2 SLAG LEACHATE ANALYSES 

Results of the slag leachate analyses are provided in Table 3-2. Of the 24 tested metals, 

sixteen were detected at low concentrations in ISG-SP slag leachate from all sources. Seven 

metals, aluminum, barium, chromium, manganese, molybdenum, and silicon were detected in 

all leachate samples. Concentrations of one metal, copper, slightly exceeded the USEPA 

chronic criteria for aquatic life for two slag sources (ISG-BWT and ISG-W)- Low 

concentrations of di leachable sulfate were detected in all samples except ISG-FRESH. 

3.3 ELUTRIATE WATER FROM TOXICITY TESTING 

Results of the analyses of elutriate water from chronic and acute toxicity testing is provided 

in Table 3-3. Of the 24 tested metals, fourteen were detected in the water from the slag 

elutriate chronic tests and thirteen were detected in the water from the solid phase acute tests. 

Ten metals, including arsenic, barium, calcium, chromium, magnesium, molybdenum, 

selenium, silicon, vanadium, and zinc were detected in both samples. Concentrations of two 

metals, chromium and hexavalent chromium, slighlty exceeded the USEPA chronic criteria 

in water from the solid phase acute test. Concentrations of sulfate ranged from 1,030 to 1,080 

mg/1 in samples. 

3.4 TOXICITY TESTING 

The results of the Americamysis bahia and Cyprinodon variegatus chronic toxicity tests, and 

the C. variegatus acute toxicity test conducted on the fresh slag meet the current NELAC 

standards, except where noted in the report. In both the acute and chronic tests, the pH of the 

test solutions in the high test concentration rose to greater than 9.0. This was as anticipated, 

and no attempt to adjust the pH of the test solutions was made, in order to conservatively 

mimic worst-case field conditions. All reference toxicant test results fell within the 

acceptable control chart limits. 

Evaluation of ISG-Sparrows Point Slag February 2005 
Draft Report 



3.4.1    Chronic Toxicity 

The results of the A bahia chronic toxicity test conducted on elutriate prepared from the 

fresh slag are provided in Table 3-4. After 48 hours of exposure, there was a minimum of 95 

percent survival of test organisms in the elutriate concentrations, and 100 percent survival in 

the laboratory water control. The 48-hour LC50 was >100 percent elutriate. At test 

completion on Day 7, there was 80 percent survival in the 12.5 and 25 percent elutriate 

concentrations, 93 percent survival in the 6.26 percent elutriate concentration, and a 

minimum of 95 percent survival in the remaining elutriate concentrations. Control survival 

was 98 percent. An inverted dose response was observed for the biomass endpoint for this 

test. Mean biomass in the three lowest elutriate concentrations ranged from 0.347 to 0.379 

mg/organism, and all three treatments were significantly different (p=0.05) from the control, 

which had a mean biomass of 0.464 mg/organism. The 50 and 100 percent elutriate 

concentrations had mean biomass of 0.445 and 0.425 mg/organism, respectively, and neither 

treatment was significantly different from the control. The three lowest elutriate 

concentrations also had the lowest percent survival, and, although survival in these three 

concentrations was not statistically significant, reduced survival would affect the biomass 

endpoint. Fecundity was 100 percent in the control and in all elutriate concentrations. It is 

EA's best professional judgment that the NOEC for this test is 100 percent elutriate. This is 

based on the fact that while there appeared to be a slight adverse effect on biomass for 

organisms exposed to the three lowest elutriate concentrations, the 50 and 100 percent 

elutriate concentrations were not significantly affected. The percent difference between the 

50 and 100 percent elutriate concentrations and the control was 4.2 and 8.4 percent, 

respectively. The LOEC and ChV were >100 percent elutriate. The 7-day IC25 was >100 

percent elutriate. 

The results of the C. variegatus chronic toxicity test conducted on elutriate prepared from the 

fresh slag are provided in Table 3-5. On Day 7 of the C. variegatus chronic toxicity test, 

there was a minimum of 95 percent survival in the elutriate concentrations, and 100 percent 

survival in the control (page 10). Mean biomass ranged from 1.163 to 1.361 mg/organism 

exposed to the elutriate concentrations, and 1.346 mg/organism in the control. There were no 

statistically significant differences in survival or biomass between any elutriate concentration 

and the control. The 48-hour LC50 was >100 percent elutriate. The NOEC for this test was 

100 percent elutriate. The LOEC, ChV, and 7-day IC25 were >100 percent elutriate. 
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3.4.2   Acute Toxicity 

The results from the acute toxicity test are provided in Table 3-6. After 96 hours of 
exposure, there was 100 percent survival in the site water with slag covered with sand, and in 
the site water with sand only. The site water control and the laboratory water controls also 
had 100 percent survival. The treatment consisting of site water and slag alone had 95 
percent survival, and was not significantly different from the control. 
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TABLE 3-1 CONCENTRATION OF METALS (MG/KG) AND SOLIDS (%) IN 
FRESH BULK SOLID SLAG FROM SPARROWS POINT (NOVEMBER 2004) 

ANALYTE UNITS RL 1SG-FRESH 
ALUMINUM MG/KG 21.5 17600J 
ANTIMONY MG/KG 5.4 3.1 B 
ARSENIC MG/KG I.I 0.38 B 
BARIUM MG/KG 21.5 20.4 B 
BERYLLIUM MG/KG 4.3 4.3 U 
CADMIUM MG/KG 2.7 2.7 U 
CALCIUM MG/KG 2680 222000 
CHROMIUM MG/KG 0.54 929 J 
COPPER MG/KG 2.7 8.5 
HEXAVALENT CHROMIUM MG/KG 0.43 3.6 
IRON MG/KG 53.7 164000 
LEAD MG/KG 1.6 4.4 
MAGNESIUM MG/KG 537 59800 
MANGANESE MG/KG 40.3 27800 J 
MERCURY MG/KG 0.035 0.035 U 
MOLYBDENUM MG/KG 4.3 4.3 U 
NICKEL MG/KG 4.3 6 
SELENIUM MG/KG 13.4 7.6 B 
SILICON MG/KG 53.7 2380 J 
SILVER MG/KG 0.54 6.3 J 
THALLIUM MG/KG 26.8 60.8 
TIN MG/KG 10.7 4.2 BJ 
VANADIUM MG/KG 26.8 743 
ZINC MG/KG 10.7 102 
PERCENT SOLIDS % 1 93.2 

NOTE: Shaded and bold values represent detected concentrations. 
RL = average reporting limit 
B = compound was detected, but below the reporting limit (value is estimated) 
J • compound was detected in the associated method blank 
U = compound was analyzed, but not detected 



TABLE 3-2 CONCENTRATION OF METALS (MG/L) AND SULFATE (MG/L) IN SLAG LEACHATE FROM SPARROW POINT 
FACILITY (NOVEMBER 2004) 

ANALYTE UNITS Kl 

USEPA 
ACUTE 

CRITERIA* 

USEPA 
CHRONIC 

CRITERIA* 

ISG-AWT ISC-BWT    |   ISC-KRKSII   |       ISG-VV 

ALUMINUM MG/L 0.2 - - 0.23 1.1 1.4 0.16 B 
ANTIMONY MG/L 0.02 -- -- 0.01 u 0.01 u 0.05 U 0.01 u 
ARSENIC MG/L 0.01 0.069 0.036 0.01 u 0.01 u 0.01 U 0.01 u 
BARIUM MG/L 0.2 — -- 0.01 B J 0.021 BJ 0.025 B J 0.0014 B J 
BERYLLIUM MG/L 0.005 — — 0.005 U 0.005 U 0.005 U 0.005 U 
CADMIUM MG/L 0.005 0.04 0.0088 0.005 U 0.005 U 0.005 U 0.005 U 
CALCIUM MG/L 5 - ~ 141 98.3 466 23.4 
CHROMIUM MG/L 0.01 LI 0.05 0.023 0.0063 B 0.0039 B 0.0072 B 
COPPER MG/L 0.025 0.0048/0.0061** 0.0031 0.0024 B 0.0034 Bb 0.025 U abc 0.0037 B b 
IIEXAVALENT CHROMIUM MG/L 0.01 LI 0.05 0.019 0.01 u 0.01 U 0.01 u 
IRON MG/L 0.1 ~ - 0.1 u 0.1 u 0.022 B 0.027 B 
LEAD MG/L 0.003 0.21 0.0081 0.003 U 0.003 U 0.003 U 0.003 U 
MAGNESIUM MG/L 5 ~ - 0.038 B 0.058 B 5U 0.39 B 
MANGANESE MG/L 0.015 - - 0.00038 B 0.00075 B 0.0013 B 0.00077 B 
MERCURY MG/L 0.0002 0.0018 0.00094 0.0002 U 0.0002 U 0.0002 U 0.0002 U 
MOLYBDENUM MG/L 0.08 ~ - 0.0036 B 0.0036 B 0.011 B 0.0026 B 
NICKEL MG/L 0.04 0,(174 0.0082 0.04 U b 0.04 U b 0.04 U b 0.0024 B 
SELENIUM MG/L 0.005 0.29 0.071 0.005 U 0.005 U 0.005 U 0.005 U 
SILICON MG/L I -- ~ 3 4.5 0.47 B 12 
SILVER MG/L 0.005 0.0019 -- 0.005 U a 0.00031 B 0.005 U a 0.005 U a 
THALLIUM MG/L 0.01 — - 0.01 U 0.01 u 0.0047 B J 0.0055 B J 
TIN MG/L 0.2 - -- 0.1 U 0.1 u 0.5 U 0.1 u 
VANADIUM MG/L 0.05 — -- 0.025 B 0.15 0,05 U 0.082 
ZINC MG/L 0.02 0.09 0 081 0.02 U 0.016 B 0.02 U 0.02 U 

MLEACHABLE SULFATE MG/L 1 -- -- 51.2 36.9 1 U 2.5 

*Source: USEPA. 2002. National Recommended 
**The State of Maryland estuarine acute criterion 

Hater Quality Criteria (EPA-822-R-02-047). 
for copper; there is no Maryland estuarine chronic copper criterion (COMAR 26.08.02.03-2) 

NOTE: Shaded and bold values represent detected concentrations. 
RL = average reporting limit 
B = compound was detected, but below the reporting limit (value is estimated) 
J = compound was detected in the associated method blank 
U = compound was analyzed, but not detected 
a = exceeds USEPA acute criteria for aquatic life 
b = exceeds USEPA chronic criteria for aquatic life 



TABLE 3-3 CONCENTRATION OF METALS (UG/L) AND SULFATE (MG/L) IN ELUTRIATE WATER FROM 
TOXICITY TESTS 

ANALYTE UNITS RL 

USEPA 
ACUTE 

CRITERIA* 

USEPA 
CHRONIC 

CRITERIA* 

SLAG ELUTRIATE 
CHRONIC TESTS 

SOLID PHASE 
ACUTE TEST 

*Source: USEPA. 2002. National 
"The State of Maryland estuarine 

ALUMINUM UG/L 300 — ~ 300 U 300 U 
ANTIMONY UG/L 20 — ~ 3.3 B 20 U 
ARSENIC UG/L 10 69 36 6.4 B 7.8 B 
BARIUM UG/L 100 — - 36.8 B 32.2 B 
BERYLLIUM UG/L 10 - -- 10U 10U 
CADMIUM UG/L 10 40 8.8 lOUb lOUb 
CALCIUM UG/L 1000 ~ -- 508,000 818,000 
CHROMIUM UG/L 20 1100 50 28.6 60.6 b 
COPPER UG/L 20 4.8/6.1** 3.1 20 U abc 20 U abc 
HEXAVALENT CHROMIUM MG/L 0.01 1.1 0.05 0.01 U 0.051 b 
IRON UG/L 500 - ~ 500 U 1,720 
LEAD UG/L 10 210 8.1 10 Ub 10 Ub 
MAGNESIUM UG/L 1000 — ~ 474,000 252,000 
MANGANESE UG/L 5 ~ -- 5U 231 
MERCURY UG/L 0.2 1.8 0.94 0.2 U 0.2 U 
MOLYBDENUM UG/L 50 — ~ 20.7 B 8.2 B 
NICKEL UG/L 10 74 8.2 4.2 B 10 Ub 
SELENIUM UG/L 50 290 71 12.3 B 18.9 B 
SILICON UG/L 5000 - - 1,420 B 2,170 B 
SILVER UG/L 10 1.9 - lOUa lOUa 
THALLIUM UG/L 10 - — 0.74 B I0U 
TIN UG/L 50 - -- 23.7 B 50 U 
VANADIUM UG/L 10 -- -- 10.4 15.6 
ZINC UG/L 50 90 81 7.6 B 7.7 B 
SULFATE MG/L 100 -- - 1,080 1,030 

Recommended Water Quality Criteria (EPA-822-R-02-047). 
acute criterion for copper; there is no Maryland estuarine chronic copper criterion (COMAR 26.08.02.03-2). 

NOTE: Shaded and bold values represent detected concentrations. 
RL = average reporting limit 
B = compound was detected, but below the reporting limit (value is estimated) 
U = compound was analyzed, but not detected 
a = exceeds USEPA acute criteria for aquatic life 
b = exceeds USEPA chronic criteria for aquatic life 



TABLE 3-4 SAMPLE SUMMARY AND RESULTS OF THE 7-DAY CHRONIC TOXICITY 
TEST WITH Americamysis bahia (OPOSSUM SHRIMP) 

Test Species: 

Sample Description: 

EA Test Number: 

Test Initiation: 

Test Completion: 

Americamysis bahia (opossum shrimp) 

Slag elutriate 

TN-04-739 

1600, 8 December 2004 

1400, 15 December 2004 

Test Concentration 
(% effluent) 

48-Hour 
% Survival 

7-Day 
% Survival 

Control                       100 98 
6.25                          98 93 
12.5                          95 80 
25                            95 80 
50                           100 95 
100                          100 97 

Results (expressed as percent effluent) 
48-Hour LC50:            >100 

Survival 
7-Day NOEC: 
7-Day LOEC: 
7-Day ChV: 

100 
>100 
>100 

Mean Fecundity as 
Mean Biomass as % Females with 

mg/organism (±S.D.) Eggs 
0.464 (±0.031) 100 
0.379 (lO.OSSf 100 
0.353 (iO^oy31 100 
0.347 (lO^f 100 
0.445 (±0.067) 100 
0.425 (±0.056) 100 

Biomass 
100 

>100 
>100 

Fecundity 
100 
100 

>100 

7-Day IC25: >100 >100 >100 



TABLE 3-5 SAMPLE SUMMARY AND RESULTS OF THE 7-DAY CHRONIC 
TOXICITY TEST WITH Cyprinodon variegates (SHEEPSHEAD MINNOW) 

Test Species: Cyprinodon variegatus (sheepshead minnow) 

Sample Description: Slag elutriate 

EA Test Number: TN-04-740 

Test Initiation: 1420, 8 December 2004 

Test Completion: 1430, 15 December 2004 

Test Concentration 48-Hour 7-Day Mean Biomass as 
(% effluent) % Survival 

100 
% Survival 

100 
mg/organism (±S.D.) 

Control 1.346 (±0.045) 
6.25 100 100 1.163 (±0.117) 
12.5 98 95 1.281 (±0.081) 
25 98 98 1.361 (±0.107) 
50 100 98 1.249 (±0.195) 
100 100 100 1.181 (±0.061) 

Results (expressed as percent effluent) 
48-Hour LC50: >100 

Survival Biomass 
7-Day NOEC: 100 100 
7-Day LOEC: >100 >100 
7-Day ChV: >100 >100 

7-Day IC25: >100 >100 



TABLE 3-6 SAMPLE SUMMARY AND RESULTS OF THE 96-HOUR ACUTE TOXICITY 
TEST WITH Cyprinodon variegates (SHEEPSHEAD MINNOW) 

Test Organism:          Cyprinodon variegatus 

Test Number:             TN-04-743 

Test Initiation:            1110, 10 December 2004 

Test Completion:        1035, 14 December 2004 

Test Concentration 96-Hour 
(percent effluent) Percent Survival 

Lab Control 100 

Site Control 100 

Site/Slag 95 

Site/Slag/Sand 100 

Site/Sand 100 



4.0      CONCLUSIONS 

• Results of the bulk solid slag analyses indicated that 20 of the 24 tested metals were 

detected at low concentrations in the fresh bulk slag sample. The bulk slag sample was 

comprised of 93.2 percent solids. 

Results of the slag leachate analyses indicated that 16 of the 24 tested metals were 

detected at low concentrations in slag leachate from all sources. Eight metals, antimony, 

arsenic, beryllium, cadmium, lead, mercury, selenium, and tin, were not detected in any 

of the leachate samples. Copper concentrations in slag leachate from two locations, ISG- 

BWT and ISG-W, slightly exceeded the USEPA chronic criteria. 

Results of the analyses of elutriate water from chronic and acute toxicity testing indicated 

that of the 24 tested metals, fourteen were detected in the water from the slag elutriate 

chronic tests and thirteen were detected in the water from the solid phase acute tests. 

Two metals, chromium and hexavalent chromium, slightly exceeded the USEPA chronic 
criteria in water from the solid phase acute test. 

The results of the 7-day chronic toxicity test conducted with A. bahia on elutriate 

prepared from the fresh slag indicated that after 48 hours of exposure, there was a 

minimum of 95 percent survival of test organisms in the elutriate concentrations, and 100 

percent survival in the laboratory water control. The 48-hour LC50 was >100 percent 

elutriate. 

At test completion on Day 7, the 50 and 100 percent elutriate concentrations had mean 

biomass that was not significantly different from the control. Fecundity was 100 percent 

in the control and in all elutriate concentrations. The percent difference between the 50 

and 100 percent elutriate concentrations and the control was 4.2 and 8.4 percent, 

respectively. The LOEC and ChV were >100 percent elutriate. The 7-day IC25 was 

>100 percent elutriate. 

The results of the 7-day chronic toxicity test with C. variegatus conducted on elutriate 

prepared from the fresh slag indicated there were no statistically significant differences in 

survival or biomass between any elutriate concentration and the control. 

Evaluation of ISG-Sparrows Point Slag February 2005 
Draft Report 



• 

• 

The results of the 96-hour acute toxicity test with C. variegatus indicated that there was 

100 percent survival in the site water with slag covered with sand, and in the site water 

with sand only. The treatment consisting of site water and slag alone had 95 percent 

survival, and was not significantly different from the control. 

Overall, results of the chemical analyses of bulk slag, slag leachate, and toxicity studies 

indicated that there is little potential for adverse affects to aquatic life from using ISG-SP 

slag as an in-water construction material in Baltimore Harbor. Chemical analyses of slag 

indicated that most of the detected concentrations of metals were generally low. Although 

a few metal concentrations slightly exceeded the USEPA chronic criteria for aquatic life, 

there were no significant adverse affects found in toxicity studies. Further, the level of 

dilution used in laboratory studies of slag are much less than that which would be 

provided in natural aquatic environments. It is expected that the waters of Baltimore 

Harbor would provide dilutions far greater than 1000-fold and tidal currents would allow 

continuous flushing and dilution. 

Evaluation of ISG-Sparrows Point Slag February 2005 
Draft Report 
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SEVERN 

TRENT STL 
\H ACCQ 

NELAC REPORTING: 

The format and content of the attached report meets NELAC standards and guidelines except as 
noted in the narrative. The table below presents a summary of the certifications held by STL 
Pittsburgh. Our primary accreditation authority for the Non-potable water and Solid & Hazardous 
waste programs is New York State DOH. A more detailed parameter list is available upon request. 
Please ask your project manager for this information when required. 

Certifying 
State/Prograni 

NFESC 
^_r_£^l]ay- OSACEVy:',;:^-:--^,;--,' mmmmA^-^.^ 

US Dept of Agriculture 

SW^r5'^^ Arkansas' * -T   .     :' 

California - nelac 
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Florida - nelac 

Certilicate # 

NA 

(#5-46425) 

04224CA 

Pi ogtam Tyjics 

NAVY 

STL Pittsburgh 

: ; Cdrps'bf Engineere kii"! -::;'^:;-V'.-,-.-"-y,-%'-'ii^.i:i!"'';" 

Foreign Soil Import Permit 

"rHW; " 
WW 
HW 

(#PH-0688)'-'  .-^   - /:.••.   --WW-? . -'? .V .: 

Illinois-nelac    -    '',•,'    '    (^OOOOSy^S 

Kansas - nelac 
-i_ 

• ' _-..      Louisiana^ nelac-    ^^  '"-. \ 

New Hampshire - nelac 

% ' .'    - New-Jersey-nelac z-;1 :
;"", 

New York - nelac 
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(#203002) 

-,"•-. WW'r    • 

(#11182) 

R-075 
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•;i ;':i,,'."-rV"'.'-;-~'-;;":..jr,!-l v ••'--:i','^;/'i:-i'' 

ww 

ww 
HW 
ww 

ww 
HW 
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(#142) 

.-    • •     -    -    . • ,-  A   '7- • . _ 

X 
X 

.,_• •-   • ,..J .•i".-;r   -/\-li-<-v: ,-l-i'Wf r.V-. 

X 
X 

.-,.   '-     ,     •-     ,,   .;Y.      »r,   •-    ,        /.T.; 

^••,3.;v:.>:-.rr:i,---A->>i'r.:-ii<.-vi»"ti 

•^•. • "it-- • •   X'.,.J---:. f,.^.'.. 

X 
X 

-v- ...•--.>-- ^X^ • 

*.>;x>;fc:?;;V-^ 
x 
x 

x 
x 

ww 
HW 

X 
X 

ww 
HW 

X 
X 

(. •    ,-998027800-     , .^   ^ WW-,   •_ , ,    r/,'   ^X -, ,-,   "•• 
X-^ 

The codes utilized for program types are described below: 

HW        Hazardous Waste certification 
WW        Non-potable Water and/or Wastewater certification 
X Laboratory has some form of certification under the specific program. Many states certify laboratories for specific parameters or 

tests within a category. The information in the table indicates the lab is certified in a general category of testing. Please contact 
the laboratory tf parameter specific certification information is required. 

PADEP Lab Registration for STL PHtsbucgh is 02-416 
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CASE NARRATIVE 

EA Engineering 
KG Slag 

STLLot#:C4L020381 

Sample Receiving: 
STL Pittsburgh received samples on December 2,2004. The cooler was received within 
the proper temperature range. 

If project specific QC was not required for samples contained in this report, when batch 
QC was completed on these samples, anomalous results will be discussed below. 

Total Metals: 
Sample ISG-FRESH was over the instruments linear range for calcium, iron, and 
manganese and required a dilution. This sample was also analyzed at a dilution for 
cadmium, lead, antimony, vanadium, zinc, selenium, and thallium due to inter-element 
corrections associated with iron and/or manganese. 

Sample ISG-FRESH had beryllium detected at a concentration that was less than negative 
reporting limit. Thus the sample was analyzed at a dilution. 

The method blanks had analytes detected at concentrations between the MDL and the 
reporting limit The results were flagged with a "B" qualifier. Any sample associated 
with a method blank that had the same analyte detected had the result flagged with a "J" 
qualifier. 

The laboratory control sample recovered below the control limit for silicon. The addition 
of hydrogen peroxide during sample preparation causes the formation of silicon oxides in 
a gaseous phase that release into the air. This causes the loss of silicon when using 
method 3050B for soil preparation. 

For the matrix spike and matrix spike duplicate, aluminum, calcium, chromium, iron, 
magnesium, manganese, and vanadium recoveries were not calculated due to the 
concentration of analyte in the sample being >4 times the concentration of spike added. 

The matrix spike and matrix spike duplicate recovered outside of the control limits for 
antimony, beryllium, cadmium, silicon and zinc. 

The matrix spike recovered outside of the control limits for copper. 

The relative percent difference between the matrix spike and the matrix spike duplicate 
was outside of the control limits for beryllium and zinc. 

STL Pittsburgh 3 (1-78) 



CASE NARRATIVE 

EA Engmeering 
ISGSlag 

STLLot#:C4L020381 

ASTM Metals: 
The matrix spike and matrix spike duplicate were incorrectly spiked. The samples were 
re-digested for molybdenum, antimony, silicon, and tin.   

The re-digestion of sample ISG-FRESH was done using 10 mis instead of 50 mis due to 
limited sample volume. The reporting limits for molybdenum, antimony, silicon, and tin 
were adjusted by a factor of 5X. 

The method blanks had analytes detected at concentrations between the MDL and the 
reporting limit. The results were flagged with a "B" qualifier. Any sample associated 
with a method blank that had the same analyte detected had the result flagged with a "J" 
qualifier. 

The matrix spike and matrix spike duplicate recovered outside of the control limits for 
mercury. 

For the matrix spike and matrix spike duplicate, calcium recoveries were not calculated 
due to the concentration of analyte in the sample being >4 times the concentration of 
spike added. 

General Chemistry: 
There were no problems associated with the analyses. 
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METHODS SUMMARY 

C4L020381 

PARAMETER 

DI Leachable Sulfate 
Hexavalent Chromium 
Hexavalent Chromium 
Mercury in Liquid Waste (Manual Cold-Vapor) 
Mercury in Solid Waste (Manual Cold-Vapor) 
Total Residue as Percent Solids 
Trace Inductively Coupled Plasma (ICP) Metals 
Trace Inductively Coupled Plasma (ICP) Metals 

References: 

ANALYTICAL 
METHOD  

MCAWW 300.0A 
SW846 7196A 
SW846 7196A 
SW846 7470A 
SW846 7471A 
MCAWW 160.3 MOD 
SW846 6010B 
SW846 6010B 

PREPARATION 
METHOD  

"ASTM D3987-8S 

SW846 3060A/719 
ASTM D3987-8S 
SW846 7471A 
MCAWW 160.3 MOD 
ASTM D3987-85 
SW846 3050B 

MCAWW    "Methods for Chemical Analysis of Water and Wastes", 
EPA-600/4-79-020, March 1983 and subsequent revisions. 

SW846    "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 
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SAMPLE SUMMARY 

C4L020381 

SAMPLED  SAMP 
WO #  SAMPLE# CLIENT SAMPLE ID       DATE    TIME 

GX6T0   001 ISG-FRESH 11/23/04 09-30 
GX6T4—TH)2 TSG-W -•                             11/23/04 10': 00 
GX6T5   003 1SG-AWT 11/23/04 11:15 
GX6T6   004 ISG-BWT 11/23/04 11^45 

NOTE(S); 

- The analytical results of the tamples listed above are presented on the following pages. 

- All calculations are performed before rounding IO avoid round-off errors In calculated results. 

- Results noted as "ND" were not detected at or above the stated limit. 

- This report must not be reproduced, except in full, without the written approval of the laboratory. 

- Results for the following parameters are never reported on a dry weight basis: cotor, corrosivity, density, flashpoint, ignitability, layers, odor, 

paint filter lest, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight. 
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''Chain of 
^Custody Record 

SEVERN 

rt 
mSTL-4lt4   (0901) 

STL 
Severn Trent Laboratories, Inc. 

TRENT 

tJ" Ctient 

•fl. Address 

City State 

MO 
Zip Code 

2 II ^2 
Project Name and Location (State) 

Project Manager 

Telephone Number (Area Code)/Fax Number 

S»e Contact I Lab Contact 

Carrier/Waybill Number 

&/13 12 8?   2r?3   febEX 
Contract/Purchase Order/Quote No. 

Sample I.D. No. and Description 
(Containers tor each sample may be combined on one Kne) 

XSG^/ursv 

1S6 - Wf/rff&igg &   vt 
-LSG* /qWT 

•Xfg - 6(A/T 

Possible Hazard Identification 

f/Q Non-Hazard      Q Flammabte 

Date 

u/zs/ov 

Vme 

also 
l& &o 

itis- 
iwsr 

Matrix 

D Skin Irritant      • Poison fl      D Wtowwn 

Containers & 
Preservatives 

Chain of Custody Number 

175376 
Page. I of 

Special Instructions/ 
Conditions of Receipt 

BULK f**ML.  <yj 

FAfzSH <»/>/*•.y 

A^TM ueACHme. 
ISq&h *# ALL 

Jl^MficBS 

•^goTTcg-T /?/?< 

yVM^Cg^flgSU-reJ 

Uxcjir-f   TJg-^/gg^V 
2 Armjer- 6OCK 

t eorrrux -Asr* 
Sample Disposal 

D Return To Client     JQ Disposal By Lab      D Archive For 
•    (A fee may be assessed it samples are retained 

, Months    longer than 1 month)  

fum Around Time Required 

D 24 Hour;       D 48 Hours • 7 Days     D 14 Days     D 21 Days     D Other_ 

I. ReSnquis: 

2. RalinttJished By 

Dale . Time 

Date Time 

—  3. fWmguished By Date Time 

OC Requirements (Specify) 

1. Received By 

2. Received 

UuU Date 

tL-o2.'0<4 
Date 

time 

t&oO 
Vme 

3. Received By Date Tine 

Comments 

• DISTFtlBUVON:  WHITB - Returned to Client MWI Report. CANARY • Slays *«• CM Sample: PINK • Peld Copy 



Cooler Receipt Form 
STL Pittsburgh 

Client:      €*4     £~9*      Project:     Quote:   l*'< **(/ 

Cooler Rec'd & Opened for Temp. Check on: / 2. ><?2.^g>/     ^ 

Coolers Opened and Unpacked on: IL ^ot-~o «•/    By  ^xC r -^V_ 

x        fSie 

STL Pittsburgh Lot Number       £...LI/-ni.->._e?^&-(—  

1.    Were custody seals on the outside of the cooler? 

If YES, how many and where? Quantity. )   Location      r^**-*'}— 

If YES, what type? 2> <M L_    l<7#fj 

7.    Were the samples chilled? (Record temperatures on reverse side.)  

11. Were all bottle labels complete (sample ID, preservatives, etc.)? 

12. Did all bottle labels and/or tags agree with custody papers?  

13. Were correct bottles used for tests indicated?  

(Signature) 

Yes     No 

nf-^ff 

Were signatures and date correct?  _\t^ _ 

2. Were custody papers included inside the cooler?       * _ 

3. Were custody papers properly filled out (ink, signed, match labels)?  *^' 

4. Did you sign the custody papers in the appropriate place?  i^- 

5. Was shippers packing slip attached to this form?  «^^ 

6. Were packing materials used? [  <-^^. 

8. Were the samples appropriately preserved?      s*A- 

9. Were all bbttles sealed in separate plastic bags?      

10.    Did all bottles arrive in good condition (unbroken)?    ' ' 

14. Were all VOA vials checked for the presence of air bubbles?  ft* 

15. Was a sufficient amountpfsample sent in each bottle?      

16.      Samples received bjff FEDE£     UPS     CLIENT DROP-OFF     OTHER        AIRBORNE 

Explain any discrepancies: 

Level 2 Review 

Was contacted on ; by to resolve discrepancies. 

STLPT/NOV.O4/96-OOS/COOL.DOC Page 1 of 2 
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Cooler Receipt Form 
STL Pittsburgh 

P: Preserved 

UP: Unpreserved 

StmplelD 
TMET 

PH<3 

.  DMET 

PH<2 

HO 

PJK2 
NUT(1) 

PH«3 

CN 

PHil2 

OG 

TPHC 

PH<2 

PHEN 

PIW. 

SULF 

PHiI2 

TOC 
PH<2 

TOX 

PH<2 
VOA 

PAJP 

hnsus 

PH<2 

1 
(1) "NUT' could include sample bottles for anunonia, chemical oxygen demand, nitrate/nitrite, TKN, or total phosphorus 

Comments: 

I 

Cooler Number Temperature* Thermometer 

/ 3fO ? 

. 

Sample Lot Number** 

1 
| 

. 

1 
1 

•Acceptable Temperature Range: A'CtVC •Pleatc use an asterisk if bottle lot number was covered by the label 

STL PT/Nov-04/96-005/COOLDOC 

STL Pittsburgh 

Page 2 of2 
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METALS SUMMARY 
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EA Engineering,   Science and Technology 

Client Sanqale ID:  ISG-FRESH 

TOTAL Metals 

12/02/04 

METHOD 

Lot-Sample #.. 
Date Saraplerl.. 
% MointniTe.... 

.:   C4L020381- 

.:   11/23/04 

.:   6.8 

-001 
Date Received..: 

PARAMETER RESULT 

.:   4349027 
ND 

REPORTING 
LIMIT            UNITS 

Prep Batch #.. 
Mercury 0.035          mg/kg 

Dilution Factor:  1                  i 
Instrument ID..:   PS200HG       V 

Matrix :   SOLID 

PREPARATION-       WORK 
ANALYSIS  DATE     ORDER  # 

SW846   7471A 12/14/04 GX6T01A3 
Analysis Time..:   09:11 Analyst ID :   031043 
MS Run #.......:   4349009       MDL. .' '. :   0.013 

Prep Batch #...:   4349185 
Silver 6.3 J 

Aluminum 

Arsenic 

Barium 

Berylliuiu 

Calcium 

Cadmium 

Chromium £ 

17600 J 

0.38  B 

20.4  B 

ND 

222000 

ND 

929  J 

0.54 mg/kg SW846  6010B 12/14-12/16/04 GX6T01AC 
Dilution Factor:  l Analysis Time..:  13:55 Analyst ID i022»S2 
Instrument ID..:   TRACEICP MS Run K :   4349108       MDL :   0.032 

21.5 mg/kg SW846  6010B 12/14-12/16/04  GX6T01AD 
Dilution Factor:   1 Analysis Time..:   13:55 Analyst ID. :   0229S2 
Instrument ID..:   TRACEICP MS Run *    4349108       MDL :0.86 

1-1 mg/kg SW846   6010B 12/14-12/16/04  GX6T01AB 
Dilution Factor:   1 Analysis Time..:   13:S5 Analyst ID :   022952 
Instrument ID. .:   TRACEICP MS Run # :   4349108       MDL :0.35 

21.5 mg/kg SWr846  6010B 12/14-12/16/04 GX6T01AF 
Dilution Factor:   1 Analysis Time..:   13:55 Analyst ID :   022952 
Instrument ID..:   TRACEICP MS Run # :   4349108       MDL  0.11 

4.3                mg/kg 
Dilution Factor:   10 

Instrument ID..:   TRACEICP    MS Run 8    4349108 

SW846   6010B 12/14-12/17/04  GX6T01AG 
Analysis Time..:   15:56 Analyst  ID :   022952 

MDL :   0.45 

2680 mg/kg SW846  6010B 12/14-12/17/04 GX6T01AH 
Dilution Factor:   S Analysis Time..:   15:34 Analyst  ID :   022952 
Instrument  ID. . :   TRACEICP    MS Run # :   4349108       MDL  . . :   21.2 

2.7 mg/kg 
Dilution Factor:   5 

SW846   6010B 12/14-12/17/04  GX6T01AJ 
Analysis Time..:   15:34 Analyst  ID :   022952 

Instrument ID. .:   TRACEICP    MS Run # :   4349108       MDL :0.37 

0.54 mg/kg SW846  6010B 12/14-12/16/04 GX6T01M: 
Dilution Factor: 1       Analysis Time..: 13:55    Analyst ID : 022952 

Instrument ID..: TRACEICP  MS Run # . . . : 4349108 • MDL , 0.10 

(Continued on next page) 
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Lot-Sanple #... 

EA Engineering, Science and Technology 

Client San^le ID: ISG-FKBSH 

TOTAL  Metals 

C4L020381-001 
Matrix : SOLID 

PARAMETER 
Copper 

Iron 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Lead 

Antimony 

Selenium 

Silicon 

RESULT 
8.5 

164000 

59800 

27800 J 

ND 

6.0 

4.4 

3.1 B 

7.6 B 

2380 J 

REPORTING 
LIMIT     UNITS METHOD 
2.7 mg/kg SW846  6010B 

Dilution Factor:  l                  Analysis Tine..:  13:55 
Instrument ID..: TRACBICP    MS Run # ,  4349108 

PREPARATION-        WORK 
ANALYSIS  DATE     ORDER  # 

12/14-12/16/04  GX6T01M. 
Analyst  ID :   022952 
MDL ;   0 .12 

53.7 mg/kg 
Dilution Factor:   5 

SW846  6010B 12/14-12/17/04  GX6T01AM 
Analysis Time..:   15:34 Analyst ZD :   022952 

Instrument  ID..:   TRACEICP    MS Run #    4349108 MDL. 9.7 

537 mg/kg 
Dilution Factor:  1 

Instrument ID..:  TRACEICP 

SW846  6010B 12/14-12/16/04  GX6T01AN 
Analysis Time..:   13:55 Analyst ID :   022952 
MS Run*... :   4349108       MDL    1.1 

40.3 mg/kg 
Dilution Factor:   25 

SW846  6010B 12/14-12/17/04 GX6T01AP 
Analysis Time..:   16:18 Analyst  ID :   022952 

Instrument ID..:  TRACEICP    MS Run # ,  4349108 MDL :   0.31 

4.3 mg/kg 
Dilution Factor:   1 

SW846  6010B 12/14-12/16/04 <3X6T01AQ 
Analysis Time..: 13:55    Analyst ID : 022952 

Instrument ID. .: TRACBICP  MS Run # = 4349108   MDL :0.23 

4.3 mg/kg 
Dilution Factor:  1 

SW846  6010B 12/14-12/16/04  GX6T01AR 
Analysis Time. . : 13:SS     Analyst ID : 022952 

Instrument ID..: TRACEICP MS Run # = 4349108  MDL  0.13 

1-6                mg/kg 
Dilution Factor:   5 

Instrument ID,.: TRACBICP   MS Run # '. •  4349108 

SW846  6010B 12/14-12/17/04  CT6T01AT 
Analysis Time..:   15:34 Analyst ID :   022952 

MDL ;   0.85 

5.4 mg/kg 
Dilution Factor:  5 

Instrument  ID..•   TRACEICP    MS Run # :   4349108 

SW846  6010B 12/14-12/17/04  GX6T01AO 
Analysis Time..:  15:34 Analyst ID :  022952 

MDL :   1.7 

13.4 nig/kg 
Dilution Factor:   25 

Instrument ID..:  TRACEICP 

53.7 mg/kg 
Dilution Factor:  1 

Instrument ID..:   TRACEICP 

SW846  6010B 12/14-12/17/04  GX6T03AV 
Analysis Time..:   16:18 Analyst ID :   022952 
"S Rl«» # :   4349108       MDL ,   7.0 

SW846  6010B 12/14-12/16/04  GX6T01AW 
Analysis Time..:   13:55 Analyst  ID •   022952 
MS Run # :   4349108       MDL    1.2 

(Continued on next page) 
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KA Engineering, Science and Technology 

Client Sanple ID: ISG-FEESH 

TOTaL Metals 

Lot-Saiqple #...: C4L020381-001 
Matrix. SOLID 

PARAMETER RESULT 
Tin 

Thallium 

Vanadium 

Zinc 

NOTE(S) 

4.2 B,J 

60.8 

743 

102 

REPORTING 
LIMIT     UNITS      METHOD 
10.7 mg/kg 

Dilution Factor:   1 

Instrument ID..:   TOACEICP 

26.8 mg/kg 
Dilution Factor:  25 

Infitrument ID..:  TRACEICP 

SW846  6010B 
Analysis Tine..:  13:55 
MS Run U :   4349108 

PREPARATION-        WORK 
ANALYSIS  DATE     ORDER  # 
12/14-12/16/04  GX6T01AX 

Analyst   ZD :   022952 

MDL ;   0.32 

SW846  6010B 12/14-12/17/04  GX6T01A0 
Analysis Tine..:   16:18 Analyst  ID :   0229S2 
MS Run * :   4349108        MDL    12.2 

26.8 mg/kg SW846  6010B 12/14-12/17/04 GX6T01A1 
Dilution Factor:  5 Analysis Time..:  15:34 Analyst ID   022952 
Instrument ID..:   TRACEICF-MS Run 8 =   4349108       MDL  -0   56 

10.7 mg/kg 
Dilution Factors   S 
Instrument  ID..:   TRACEICP 

SW846  6010B 12/14-12/17/04 GX6T01A2 
Analysis Time..:   15:34 Analyst  ID :   022952 

MS Run  « :   4349108        MDL    0.91 

Results and repomag limits have been adjusted for dry weight. 

J   Mobod blank comamuation. Tie associated method blink contains the target analyte at a teponable level. 
B   Estimated result. Resuk is less than RJL 
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METHOD BLANK REPORT 

TOTAL Metals 

Client lot  #... :   C4L020381 ^^ s   ^^ 

'   PARAMETER                  RESQLT                    ^mf^ DNITS METROn                               ^^ARATION-        WORK 
—— iiiHi  UNITS  METHOD         •_ ANALYSIS DATE    ORDER # 

. MB_.Lot-San5)le #:-C4L140000-027    Prep Batch #.. .i   4349027 

Mercury                      ND                             0.033            mg/kg SW846  7471A                 12/14/04                 G0X1W1AA 
Dilution Factor:   1 

Analysis Time..:   09:08 Analyst ID :   031043 Instrument ID..:   PS2 

MB Lot-Santple #:   C4L140000-185     Prep Battdi #.. -   4349185 

Aluminum                     0.92  B                    20.0               mg/kg SW846  6010B                  12/14-12/16/04  GOOttTlAC 
Dilution Factor:  1 

Analysis Time..,   13:33 Analyst ID :   022952 Instrument ID..:  TRA    •' 

Antimony                   ND                             X.O                 mg/kg SW846  6010B                 12/14-12/16/04  G00RJ1AT 
Dilution Factor:   l 

Analysis Time..,   13:33 Analyst ID ,   0229S2 Instrument ID..,   TRA 

ArSerliC                       ND                               i.o                  mg/kg SW846   6010B                  12/14-12/16/04  G00RJ1AD 
Dilution Factor:  1 

Analysis Time..,   13:33 Analyst ID ,   022952 Instrument ID..:  TRA 

BariU,n                        ^                            20-0               "V^S SW846  6010B                 12/14-12/16/04  G00RJ1AB " 
Dilution Factor:  1 

Analysis Time..,   13:33 Analyst ID :   022952 Instrument  ID..:  TRA 

Berylliun,                 ND                             0.40              mg/kg SW846   60l0B                 ia/14.12/ls/04  G00RlT1AF 

Dilution Factor:   1 

Analysis Time..:   13:33 Analyst ID ,   022952 Instrument  ID..,  TRA 

Cadmium                       ND                               o.SO               rag/kg SW846   6010B                  12/14.12/16/04  G00RJ1AH 
Dilution Factor:   l 

Analysis Time..,   13 =33 Analyst ID ,   022952        instrument ID.., TRA 

CalCiUm                       ND                               500                  "3'^ SW846   6010B                  12/14-12/16/04  G00RJ1AG 
Dilution Factor:  1 

Analysis Time..:   13,33 Analyst  ID :   0229S2 Instrument  ID..:   TRA 

Chromium                   0.13 B                   0.50              „*/*, SW846  6010B                 12/14-12/16/04  G00RJ1A7 
Dilution Factor:   1 

Analysis Time..:   13:33 Analyst ID :   022952.        Instrument ID. .:  TRA 

Copper                         ND                               2.5                  mg/kg SW846   6010B                  12/14-12/16/04  G00RJ1AK 
Dilution Factor:   l 

Analysis Time.. :   13 =33 Analyst ID ,   0229S2 Instrument ID...:  TRA 

(Continued on next page) 
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PARAMETER 
Iron 

MBTHOD BLANK REPORT 

TOTAI. Metals 

Client Lot #...: C4L020381 
Matrix : SOLID 

REPORTING 

_ RESDLT____ LIMIT__ UNITS              METHOD ZT
PiRATI0N"       W0RK 

JTO^ IE~i;  ^7^  METHOD — ANALYSIS  DATR     ORDER  # 

U^l^T9 :- —SW846  6010B •   12/"-"/l6/04  i^iHKE 
Analysis Time. .,   13 :33 Analyst ID ,   022952 Inetru^t ID. . ,  «* 

OiLIl Pactor
m9

x
/k9 SW846   6010B 12/14-12/16/04   GOOR^iAR 

AnalysiE Time..:   13:33 Ar^lyst ID.....,   022952 Instrument  ID..,  THA 

DUutL Pactor^9               *"'   ^^ "/14-U/1S/04  OOOEmM 

Analysis Time,.:   13:33 Analyst  ID    022952 Instn.ment ID..:  TBA 

Diit^a.tc^9 SW846  60:L0B 13/14-12/16/04  GOORJOAH 

Analysis Time...-   U,n ^^ w    ^^ Instrument  ^        T8A- 

Diiu'tL KactJ:9^9              ^^   6010B WIA-WIS/O*  GOORJXAP 

Analysis Time..:   13:33 Analyst  ID    0229S2 m.tru^.t  ID..:   ^A 

.ill'tL .acto^9               ^^   6010B 12/l4-12/X6/04  GOORJOAQ 

Analysis Time..:   13:33 Analyst ID ,   022952 Instrument ID...   «* 

.ilu't!! .acto^9 SW846   6010B "/14-12/1S/04  GOORJIAU 

Analysis Time..: 13:33    Analyst ID    . ai-xtet        -r    ^ ruMj.yai.  xu  022952    Instrument ID..: TRA 

Jill Pactor^9 SW846   GOiOB 12/14-12/16/04  GOORaXAV 

Analysis Time..:   13:33 Analyst ID •   029«-> T     • ~jaj.y»t ±u :  022952        Instrument ID..: THA 

Analysis Time..:   13,33 Analyst ID .   025fl<;5 T    • ~«ij.yat xu   022952        Instrument ID..1  TRA 

OilutL Pactor•9/'9               SW846   e010B 12/X4-I2/X6/04  GOORJXAX 

Analysis Time..:   13 :33 Analyst ID ,   022952 Instrument  ID..,  TKA 

Di"^ pactor^9 SW846  6010B 12/14-12/X6/04  GOOR.UAW 

Analysis Time..:   13:33 Analyst ID   022952        instrument TO..: T>* 

«LL Pactor"9/"9 SW846  6010B 12/I4.I2/X6/04  GO0RJlAO 

Analysis Time..:  13:33 Analyst ID •  omc-y ~«u.ysc AO   022952        Instrument ID.. t  THA 

(Continued on next page) 
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METHOD BLMnc REPORT 

TOTRL Metals 

Client Lot #...: C4L020381 

PARAMETER RESULT 
Zinc ND 

REPORTING 
LIMIT     PNITS 
2.0 

KOTK(S); 

Calculations aie pedbnned before rounding » avoid round-off men in calculated nsuta. 
B   Estimated result. Remit is less thanRL. 

Matrix. SOLID 

METHOD 

mg/kg SW846  6010B 
Diiution-Fetctor:—1 
Analysis Time..:   13:33 Analyst ID  

PREPARATION-       WORK 
ANALYSIS  DATE     ORDER  # 
12/14-12/16/04  G00RJ1A1 

0229S2 Instrument  ED..i   TEA 
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Client Lot #. 

PARAMETER 

LCS Lot-San3>le# 
Mercury 

LCS Lot-Sample* 
Silver 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Cadmium 

Chromium 

Copper 

LABORATORY CONTROL SAMPLE EVALUATION REPORT 

TOTAL Metals 

:   C4L020381 »»:„-„•„ Matrox :   SOLID 

PERCENT         RECOVERY PREPARATION- 
RECOVERY       LIMITS-       METHOD  ANALYSIS DATE     WORK ORDER  * 

:   C4L140000-027     Prep Batch #...:   4349027 

103                      (80   -   120)      SW846  7471A                         12/14/04 G0X1W1AC 
Dilution Factor:  1 Analysi. Tine..:  09:10 Analyst ID :  031043 
Instrument ID..:  PS200HG 

:   C4L140000-185     Prep Batch #...:   4349185 

" (80   "   120)      SW8«   6010B 12/14-12/16/04  G00RJ1A2 
Dilution Factor:   1 Analysis Time..:   13,38 Analyst ID =022952 
Instrument ID..:  TRACBICP 

98 (80   "   120)      SW846   6010B 12/14-12/16/04   G00RJ1A3 
Dilution Factor:  l Analysis Tine..:   13:38 Analyst ID :   022952 
Instrument ID..:  TRACEICP 

95 (80   -   120>     ^846  6010B 12/14-12/16/04  G00RJ1A4 
Dilution Factor:  1 Analysis Time..:   13:38 Analyst ID :  0229S2 
Instrument  ID..:   TRACEICP 

100 (80   -   120)      SW846   6010B 12/14-12/16/04   G00RJ1A5 
Dilution Factor:   1 Analysis Time..:   13:38 Analyst ID :   022952 
Instrument  ID..:   TRACEICP 

97 (80   '   120>      SW846   6010B 12/14-12/16/04   G00RJ1A6 
Dilution Factor:   i Analysis Time..:   13:38 Analyst ID :0229S2 
Instrument ID..:  TRACEICP 

98 (80   "   120)       SW846   S010B 12/14-12/16/04   G00RJ1A7 
Dilution Factor:   l Analysis Time..:   13:38 Analyst ID .022952 
Instrument ID..: TRACEICP 

95 • '  (80   -   120)      SW846   60106 12/14-12/16/04  G00RJ1A8 
Dilution Factor:   1 Analysis Time..:   13:38 Analyst ID :   022952 
Instrument ID..:  TRACEICP 

" (80   -   120>      sw846   6010B 12/14-12/16/04  G00RJ1A9 
Dilution Factor:   1 Analysis Time..,   13:38 Analyst ID ,   022952 
Instrument ID..:   TRACEICP 

102 (80   -   120)      SW846   6010B 12/14-12/16/04  G00RJ1CA 
Dilution Factor:  1 Analysis Time..,  13 =38 Analyst ID   0229S2 
Instrument ID..:  TRACEICP 

(Continued on next page) 
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Client Lot #. 

PARAMETER 
Iron 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Lead 

Antimony 

Selenium 

Silicon 

Tin 

Thallium 

LABORATORY CONTROL SAMPLE EVALOATION REPORT 

TOTAL Metals 

:   C4L020381 M»*.«J Matrix :  SOLID 

PERCENT RECOVERY PREPARATION- 
RECOVERY      -Lgnrg!-      -    METHOD ANALYSIS  DATE     WORK ORDER  ft 
99 (80   -   120)      SW846  6010B 12/14-12/16/04   G00RJ1CC 

Dilution Factor:   1 Analysis Time.. .   13:38 Analyst ID ,   0229S2 
Instrument ID..:   TRACEICP 

.   97 (80   "   120>      SW846   6010B 12/14-12/16/04   G00RJ1CD 
Dilution Factor:   1 Analysis Ti«e..:   13:38 Analyst ID :0229S2 
Instrument ID..:   TRACEICP 

98 (80   -   120>      SW846   6010B 12/14-12/16/04   G00RJ1CE 
Dilution Factor:   1 Analysis Time..:   13,38 Analyst ID    0229S2 
Instrument ID..:  TRACEICP 

97 (80   "   120>      SW846   6010B 12/14-12/16/04   G00RJ1CF 
Dilution Factor:   1 Analysis Time..:   13:38 Analyst ID ,  022952 
Instrument ID..:   TOACEICP 

95 (80   "   120>      SW846   6010B 12/14^12/16/04   G00RJ1CG 
Dilution Factor:   1                   Analysis Time..«   13:38 Analyst ID.....,   022952 
Instrument ID..:  TRACEICP 

94 (80   '   120)      SW846  6010B 12/14-12/16/04   G00RJ1CH 
Dilution Factor:   l Analysis Time..:   13:38 Analyst ID    022952 
Instrument ID..:   TRACEICP 

96 (80   "   120>     SWS46   6010B 12/14-12/16/04   G00RJ1CJ 
Dilution Factor:   1                     Analysis Time..:   13:38 Analyst ID......   022952 
Instrument ID..:  TRACEICP 

91 (80   "   120)      SWB"   e010B 12/14-12/16/04   G00RJ1CK 
Dilution Factor:  1 Analysis Time..:  13:38 Analyst ID   022952 
Instrument ID..:   TRACEICP 

51 N (80   -   120)      SW846   6010B 12/14-12/16/04  G00RJ1CL 
Dxlution Factor:   1 Analysis Time..:   13:38 Analyst ID :   022952 
Instrument ID..:  TRACEICP 

97 (80   "   120>      SW846  6010B 12/14-12/16/04   G00RJ1CM 
Dilution Factor:   1 Analysis Time..,   13:38 Analyst ID :   022952 
Instrument ID..:  TRACEICP 

94 (80   "   120)      SW846   6010B 12/14-12/16/04   G0ORJ1CN 
Dilution Factor:  1 Analysis Time..:  13:38 Analyst ID :  022952 
Instrument ID..:  TRACEICP 

(Continued on next page) 
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IABORMORY CONTROL SflMPLB BVKUJAnaS  REPORT 

Client Lot #. 

PARAMETER 
Vanadium 

Zinc 

MOTE(S) 

C4L020381 

PERCENT 
-RECOVERY - 
100 

102 

TOTAL Metals 

Matrix :  SOLID 

fSST" PREPARATION- 
•S

120"gpgg ^-ANALYSIS  DATR    WORK ORDER  , 
(80   -   120,      SW846   6010B 12/14-12/1S/04  G00RJ1CP " 
Dillon Factor:  ! ^i^, TiBe..:  „.„ 
Instrument ID..: TRACEICP -u»*y»c iu    022952 

(80-120) SW846 6010B 12/1A-12/XS/0A G00RJ1CQ 
Dilution Factor: l ^^ ^.^ u « 
Instrument  ID..:   TRACEICP     022952 

CalcuUtioa aie perfonned before muafing to avoid rourt-off enon in olotoj reata. 
N  Spiked amlyte recover ii outside uated comiol limits. 
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LaBORMOET CONTROL SAMPLE DAIB. REPORT 

TOTAL Metals 

Client Lot #....-   C4L020381 K ^   . 
Matruc ;  SOLID 

SPIKE       MEASURED                             PERCNT PREPARATION-       WORK 
-PARAMETER ^ffl^ AMODKT -«T8 -   - RECVRY METHOD            A^S^ DATE     ^L# 

LCS Lot-Saiqpleft:   C4L140000-027     Prep Batch #.      •   4349027 
Mercury 0.417       0.428 mg/kg ^ SW846 7471A 12/u/o* G0X1W1AC 

Dilution Factor:   1 taalySi8 Time...-  09:10 Analyst ID ,  031043 
Instrument  ID..:   PS200HG 

LCS Lot-Sample*:   C4L140000-185     Prep Batch #...:   4349185 
Silver 5.00 4.94 mg/kg 99 SW846  6oiOB 12/14-12/16/04  G00RJ1A2 

Dilution Factor:  1 Analyeis Time..:   13:38 Analyst ID ,   022952 
Instrument  ID..:   TKACEICP 

Aluminum 200 195 mg/kg 98 SW846   6010B 12/14-12/16/04  G00RJ1A3 
Dilution Factor:   1 Analysis Time..:  13:38 Analyst ID   0229S2 
Instrument ID..:  TRACEICP 

Arsenic 200 190 mg/kg 95 SW846  6010B 12/14-12/16/04  G00RJ1A4 
Dilution Factor:   1 Analysis Time..:   13:38 Analyst  ID ,   022952 
Instrument ID..: TRACEICP 

Barium 200 200 mg/kg 100 SW846  6010B 12/14-12/16/04  G00RJ1A5 
Dilution Factor:   1 Analysis Time..:   13:38 Analyst ID :0229S2 
Instrument  ID..:  TOACBICP 

Beryllium 5.00 4.85 mg/kg 97 SW846  6010B 12/14-12/16/04  GOORJlAe 
Dilution Factor:   1 Analysis Time..:   13:38 Analyst  ID ,   022952 
Instrument  ID..:   TRACEICP 

Calcium 5000 4900 mg/kg 98 SW846   6010B 12/14-12/16/04  G00RJ1A7 
Dilution Factor:   1 Analysis Time..,   13:38 Analyst ID    022952 
Instrument ID..:  TRACEICP 

Cadmium 5.00 4.77 mg/kg 95 SW846  6010B 12/14-12/16/04  GOORJIAS 
Dilution Factor:   1 Analysis Time..:   13:38 Analyst ID :   022952 
Instrument ID..:  TRACEICP 

Chromium 20.0 19.8 mg/kg 99 SW846   6010B 12/14-12/16/04  G00RJ1A9 
Dilution Factor:   1 Analysis Time..:   13:38 Analyst  ID :   022952 
Instrument ID..:  TRACEICP 

Copper 25.0 25.4 mg/kg 102 SW846  6010B 12/14-12/16/04  G00RJ1CA 
Dilution Factor:   1 Analysis Time..,   13,38 Analyst ID    022952 
Instrument ID..:  TRACEICP 

(Continued on next page) 
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PARAMETER 
Iron 

LABORATORY CDNTROL SAMELE DATA REPORT 

TOraL Metals 

Client Lot #...:   C4L020381 „ ^   . 
Matrxx :   SOLID 

SPIKE       MEASURED DTrprTcrr ujfwujuiu fUKCNT PREPARATION-        WORV 
^T^ML^m^_^-^CVKY METHOD- -  a^gg^ g^ 
100            98.7            mg/kg               99            SW846  6010B 12/14-12/16/04  G0ORJ1CC 

Dilution Factor:   1 Analyst Tine..:  13!38 Analyst  ID ,   0229S3 
Instnaneat ID..: TRACEICP 

Magnesium   5000   4840    mg/^    97    SW84e G010B     12/14.12/ie/04 G00RJ1CD 

Dilution Factor:  1 Analysis Time..:  13:38 Analyst IT ,  0229S2 
Instrument  ID..:   TBACEICP 

Manganese 50.0 48.s" ^/^ 98 SW8466010B 12/14-12/16/04  G00RJ1CE 
Dilutaon Factor:   1 Analysis Time..,   13:36 AiHUyst  ID    0229S2 
Instrument ID..-:  TRACEICP 

Molybdemim      100 97.4 mq/ko <»7 CWOAC ^O,«T, 
mg/xg 97 SW846   6010B 12/14-12/16/04   G00RJ1CP 

Dxlutaon Factor:   1 Analysis Time.. ,   X3..3B Analyst  ID ,   022952 
Instrument ID..:  TRACBICP 

50.0 47.6 mg/kg 95 SW846   6010B 12/14-12/16/04  G00RJ1CG 
Dilution Factor:   1 Analysis Time.. ,   13 ..38 Analyst ID ,   0229S2 
Instrument  ID..:  TRACBICP 

50.0 47.1 mg/kg 94 SW846  SQIOB 12/14-12/16/04  G00RJ1CH 

Dilution Factor:   1 Analysis Time..,   »:3e Analyst ID :   0229S2 
Instrument  ID..:   TRACEICP 

50.0 47.8 mg/kg 96 SW846  6010B 12/14-12/16/04  G00RJ1CJ 
Dilution Factor:   1 Analysis Time...   13:38 Analyst ID ,   0229S2 
Instrument ID..:  TRACEICP 

200 182 mg/kg 9i SW846  6010B 12/14-12/16/04  G00RJ1CK 

DUution Factor:  1 Analysis Time..:  13 =38      .   Analyst ID   022952 
Instrument ID..:   TRACEICP 

1000 511  N mg/kg 51 SW846  6010B 12/14-12/16/04  G00RJ1CL 
Dilution Factor:   1 Analvsia Tim.     .   it   no -      1 nnaxysis Time..:   13:38 Analyst  ID :   022952 
Instrument ID..:   TRACEICP 

200 194 mg/kg 97 SW846  6010B 12/14-12/16/04  G00RJ1CM 

Dilution Factor:   l K^lymtu Time. .«   13:38 Analyst ID •   022952 
Instrument ID..: TRACEICP 

200 189 mg/kg 94 SW846  6010B 12/14-12/16/04 G00RJ1CK 

Dilution Factor:  1 Analysis Time..,  13:38 Analyst ID :  022952 
Instrument ID..: TRACEICP 

(Continued on next page) 

Nickel 

Lead 

Antimony 

Selenium 

Silicon 

Tin 

Thallium 
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LABORATORY CONTROL SAMPUB DATA REPORT 

TOTAL Metals 

OLient Lot #... C4L020381 

PARAMETER 
Vanadium 

Zinc 

NOTE(S) 

SPIKE       MEASDRED 
_AMOUNT___AMODNT ^—UNITS 
50.0 

50.0 

PERCNT 
 ^r-4tECVRY- METHOD 

50.0 mg/kg 100 SW846   6010B 
Dilution Factor:   1 Analysis Time. 
Instrument ID..:  TRACEICP 

51.0 mg/kg 102 SW846   6010B 
Dilution Factor:   1 Analysis Tine. 
Inatrunient ID. .:  TRACEICP 

Matrix :  SOLID 

PREPARATION-       WORK 
ANALYSIS  DATE     ORDER  # 
12/14-12/16/04  G00RJ1CP 

13:38 Analyst   ID :   023952 

12/14-12/16/04   GO0RJ1CQ 
13:38 Analyst  ID.:...i   022952 

Clcutodons ire perfortnal before rounding to tvoid round-off arors in calculated nsute. 
N   Spiked analyte recovery is outside stated control limits. 
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MATRIX SPIKE SAMPLE EVALUAHOW REPORT 

TOTAL Metals 

Client Lot #...: C4L020381 Mati-Lr 
Date Sampled...: 12/09/04      Date Received..: 12/10/04       '     ^ SOLID 

PERCENT   RECOVERY        RPD PREPARATION-   WORK 
PARflMETER       ^^vm   iMS-^BSg-mrrs   METHOD SSSySn,SSL_. 
MS Lot-San^le #: C4L100212-001  Prep Batch #...: 4349027 

Mercury 92 r7«;       IOC^ % ^^^^^ *   0-45 
98 \ll   '   «!     ,   o      , • • £5W?46 7471A 12/14/04 G0QP41CR 98 (75   "   12S)   3-9      (0-20)      SW846 7471A 12/14/04 G0QF41CT 

Dilution Factor:  l 

Analysis Time..:  09:36 Instrument ID..=  PS200HG      Analyst ID ,  031043 
MS Run # ;   4349009 

NOTE (S) .- ^^ 

Calculaioiis m perionnal before rounding to avoid rouod-off errors in calculitaj rwuite! ' '  

Results and reporting limus lave teen adjusted for dry weight. 
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MATRIX SPIKE SAMPLE DATA. REPORT 

TOTAL Metals 

Client Lot  #...:   C4L020381 j^.    . 

Date Sampled...:   12/09/04 Date Received..:   12/10/04 ^ =  SOLID 

SAMPLE  SPIKE       MEASRD PERCNT pppDaoaTT 
ragMETER ^Q^ ^^_ ^^ mi§__ g^vHY ^^ !g31^_ ^S^K     SL. 

MS Lot-Sainple #:   C4L100212-001     Prep Batch «...:   4349027 

Mercury % Moisture.....:   o.45 

00'0977       00'l67       VIS       "'F 92 SW846  7471A 12/"/04 WQPiiCR 0.097       0.167        0.261       mg/kg 98 3.9     SW846   7471A 12/14/04 G0QF41CT 
Dilution Factor: .1 

Analysis Time...- 09:36    Instrument ID..: PS200HG  Analyst ID • 031043 
MS Run U : 4349009 

NOTE(S):  

Cilculadons «e performed before rounding to avoid round-off enorj in calculated readtt. ' " ~~ 

Results and reporting limits bave been adjusted for dry weight. 
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MHTRIX SPIKE SAMPLE BVaMATION REPORT 

TOTAL Metals 

Client Lot  #...:   C4L020381 
Date Sanpled...:   11/23/04 Date Received. 12/02/04 

Matrix. SOLID 

PARAMETER 
PERCENT       RECOVERY RPD 
RECOVERY•   LIMITS RPD     LIMITS     METHOD 

PREPARATION-       WORK 
ANALYSIS  DATE     ORDER  # 

MS Lot-Saii5>le #:   C4L020381-001     Prep Batch #...:   4349185 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

NC 
NC 

68 N 
69 N 

91 
92 

96 
97 

38  N 
29  N,* 

50  N 
46  N 

NC 
NC 

9r Moisture r   6.8 
12/14-12/16/04  GX6T01C4 
12/14-12/16/04  GX6T01C5 

(75   -   125) SW846  6010B 
(75   -   125) (0-20)      SW846   6010B 

Dilution Factor:   1 

Analysis Time..:   14:06 Instrument ID..: TRACEICP    Analyst ID :   0229S2 
"S Run « ,   4349108 

12/14-12/17/04   GX6T01D2 
12/14-12/17/04   GX6T01D3 

(75   -   125) SW846   6010B 
(75   T   125)   1.3      (0-20)      SW846   6010B 

Dilution Factor:  S 

Analysis Time..:   15:45 Instrument ID..:   TOACHICP    Analyst  ID :   0229S2 
MS Run # :   4349108 

12/14-12/16/04   GX6T01C6 
12/14-12/16/04   GX6T01C7 

(75   -   125) SW846   6010B 
(75   -   125)   1.9      (0-20)      SW846   6010B 

Dilution Factor:   1 

Analysis Time..:   14:06 Instrument ID..:   TRACEICP    Analyst  ID    0229S2 
MS Sun #    4349108 

12/14-12/16/04   GX6T01C8 
12/14-12/16/04   GX6T01C9 

(75   -   125) SW846   6010B 
(75   - 125)   0.87    (0-20)      SW846   6010B 

Dilution Factor:  1 

Analysis Time..:   14:06 Instrument ID..:   TRACEICP    Analyst  ID :   022952 
MS Run # ;   4349108 

(75   -   125) SW846   6010B 
(75   -   125)   25 (0-20)      SW846   6010B 

Dilution Factor:   10 

Analysis Time..:  16:07 Instrument ID. 
MS Run # :   4349108 

(75   -   125) SW846   6010B 
(75   -   125)   6.9      (0-20)      SW846   6010B 

Dilution Factor:  5 

Analysis Time..:   1S:4S Instrument ID. 
MS Run # ;   4349108 

12/14-12/17/04   GX6T01DA 
12/14-12/17/04   GX6T01DC 

TRACEICP    Analyst ID :   022952 

12/14-12/17/04   GX6T01DF 
12/14-12/17/04   GX6T01DG 

TRACEICP    Analyst  ID :   022952 

12/14-12/17/04   GX6T01DD 
12/14-12/17/04   GX6T01DE 

(75   -   125) SW846   6010B 
(75   -   125) (0-20)      SW846   6010B 

Dilution Factor:  5 

Analysis Time..:   15:45 Instrument ID..:  TRACEICP    Analyst ID :   022952 
MS Run i :   4349108 

(Continued on next page) 
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MATRIX SPIKE  SftMPUB SVKUJKIXOS REPORT 

Client Lot #. 
Date Sampled. 

PARAMETER 
Chromium 

C4L020381 
11/23/04 

TOTAL Metals 

Date Received..: 12/02/04 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

PERCENT       RECOVERY RPD 

RECOVERY    LIMITS RPD    LIMITS METHOD 
NC (75   -   125) SW846   6010B 
NC (75   -   125) (0-20) SW846  6010B 

Dilution Factor:   1 

Analysis Time..:   14:06 Instrument ID. 

132   N 
106 

NC 
NC 

97 
95 

NC 
NC 

NC 
NC 

83 
84 

Matrix :  SOLID 

PREPARATION-        WORK 

ANALYSIS  DATE    ORDER ft 
12/14-12/16/04   GX6T01DH 

12/14-12/16/04  GX6T01DJ 

MS Run # : 4349108 

(75 - 125) SW846 6010B 
(75 - 125) 17   (0-20)  SW846 6010B 

Dilution Factor: 1 

Analysis Time..: 14:06 

MS Run # : 4349108 

TRACEICP  Analyst ID  0229S2 

12/14-12/16/04   GX6T01DK 
12/14-12/16/04   GX6T01DL 

Instrument ID..:   TRACBICP    Analyst  ID :   0229S2 

(75   -   125) 

(75   -   125)                 (0-20) 

Dilution Factor:  S 

Analysis Time..:   IS:45 
MS Run # ;   4349108 

SW846   6010B 12/14-12/17/04   GX6T01DM 
SW846   6010B 12/14-12/17/04   GX6T01DN 

Instrument  ID..:   TRACEICP    Analyst  XD :   022952 

(75   -   125) 

(75   -   125)   1.7      (0-20) 
Dilution Factor:   S 

Analysis Tine..:   IS:45 
MS Run # :   4349108 

SW846   6010B 12/14-12/17/04   GX6T01D0   " 
SW846   6010B 12/14-12/17/04   GX6T01D1 

Instrument ID..:  TRACEICP    Analyst ID .-   0229S2 

(75   -   125) 

(75   -   125)                 (0-20) 

Dilution Factor:   1 
Analysis Time..:  14:06 
MS Run # :   4349108 

SW846   6010B 12/14-12/16/04   GX6T01DP 

SW846   6010B 12/14-12/16/04   GX6T01DQ 

Instrument ID..:  TRACEICP   Analyst ID :  0229S2 

(75   -   125) 
(75   -   125)                 (0-2O) 

Dilution Factor:  2S 
Analysis Time..:   16:40 
MS Run # :   4349108 

SW846   6010B 12/14-12/17/04  GX6T01DR 
SW846   6010B 12/14-12/17/04   GX6T01DT 

Instrument ID..:  TRACEICP    Analyst  ID    022952 

(75   -   125) 

(75   -   125)    1.2      (0-20) 

Dilution Factor:  1 
Analysis Time..:   14:06 
MS Run #: :   4349108 

SW846   6010B 12/14-12/16/04  GX6T01DU 
SW846   6010B 12/14-12/16/04   GX6T01DV 

Instrument  ID..:   TRACEICP    Analyst  ID :   022952 

(Continued on next page) 
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MATRIX SPIKE SAMPLE EraALUATION REPORT 

Client Lot #...: 

Date Sampled...: 
C4L020381 
11/23/04 

TOTAL Metals 

Date Received. .:   12/02/04 

PARAMETER 
Nickel 

Selenium 

Silicon 

Silver 

Thallium 

Tin 

Vanadium 

PERCENT 
RECOVERY 
89 
81 

97 

100 

26  N 
22  N 

99 
us 

94 
101 

84 
85 

RECOVERY 

LIMITS RPD 
RPD 

LIMITS METHOD 

NC 
NC 

(75   -   125) 

(75   -   125)   8.4      (0-20) 

Dilution Factor:  l 

Analysis Tine..:   14:06 

SW846  6010B 
SW846   6010B 

Matrix :  SOLID 

PREPARATION-        WORK 
_ ANALYSIS  DATE     ORDER  # 

12/14-12/16/04  GX6T01DW 
12/14-12/16/04  GX6T01DX 

MS Run #    4349108 
Instrument ID...:  TRACEICP    Analyst ID :  022952 

(75 
(75 

-   125) 

•   125)   2.5      (0-20) 
Dilution Factor:  25 

Analysis Time..:   16:40 

WS Run # :   4349108 

SW846   60iOB 12/14-12/17/04   GX6T01D4 
SW846  6010B 12/14-12/17/04  GX6T01D5 

Instrument ID..:  TRACEICP    Analyst ID :   022952 

,{75   -   125) 

(75   -   125)   1.6      (0-20) 
Dilution Factor:  1 

Analysis Tine..:   14:06 
MS Run # :   4349108 

SW846   6010B 12/14-12/16/04   GX6T01D6 
SW846  6010B 12/14-12/16/04   GX6T01D7 

Instrument ID..:  TRACEICP    Analyst ID :   0229S2 

(75   -   125) 

(75   -   125)    7.9      (0-20) 
Dilution Factor:   1 

Analysis Time..:  14:06 
.    MS Run # :   4349108 

SM846  6010B 12/14-12/16/04  GX6T01C2 
SW846   6010B 12/14-12/16/04   GX6T01C3 

Instrument ID..: TRACEICP   Analyst ID :  022952 

(75   -   125) 

(75   -   125)   5.8      (0-20) 

Dilution Factor:  25 

Analysis Tine..:   16:40 
MS Run # :   4349108 

SW846   6010B 12/14-12/17/04   GX6T01EA 
SW846  6010B 12/14-12/17/04   GX6T01EC 

Instrument  ID..:   TRACEICP    Analyst  ID ,   022952 

(75   -   125) 

(75   -   125)   0.94   (0-20) 
Dilution Factor:  1 
Analysis Time..:  14:06 
MS Run #    4349108 

SW846   6010B 12/14-12/16/04  GX6T01D8 
SW846   6010B 12/14-12/16/04   GX6T01D9 

Instrument  ID..:   TRACEICP    Analyst  ID :   022952 

(75   -   125) 

(75   -   125)                 (0-20) 

Dilution Factor:  5 
Analysis Time..:   15:45 
MS Run # :   4349108 

SW846   6010B 12/14-12/17/04   GX6T01ED 
SW846   6010B 12/14-12/17/04   GX6T01EE 

Instrument  ID..:   TRACEICP    Analyst  ID ,   022952 

(Continued on next page) 
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MATRIX  SPIKB S&XBUS EVamftTICar REPORT 

CLient Lot #... 
Date Sampled... 

:   C4L020381 
:   11/23/04 

TOTAL Metals 

Date Received..:   12/02/04 
Matrix. SOLID 

PARAMETER 
Zinc 

PERCENT 
RECOVERY 
175  N 
0.86  N,* 

RECOVERY 
LIMITS RPD 

RFD 
LIMITS 

(75   -   125) 
(75   -   125)   62        (0-20) 

Dilution Factor:   S 

Analysis Time..:   15:45 
MS Run # :   4349108 

MOTE(S):  

CUciilirions ue perfbrmed before rounding to avoid roudd-off errors in olaitacd resuto. 
Results and reporting hmitj have been adjusted for dry weigh. 
NC The recovery aad/or RPD were not cakuhted. 
N  Spited inalyte recovery is outside sated control limits. 

•   Relative percent difference (RPD) is outside stated coacol foils. 

METHOD 
SW846   6010B 
SW846   6010B 

PREPARATION-        WORK 
ANALYSIS  DATE     ORDER  # 
12/14-12/17/04   GX6T01EF 
12/14-12/17/04  6X6T01EG 

Instrument ID..-   TRACEICP    Analyot ID ,   022S52 
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Client Lot #...: 
Date Sampled : 

SAMPLE 
PARAMETER AMOUNT- 

MS Lot-Sample #: 

Aluminum 
17600 

17600 

C4L020381 
11/23/04 

MMPRIX SPIKE SAMPLE DATA EBPORT 

TOTAL Metals 

Date Received..: 12/02/04 
Matrix. SOLID 

SPIKE   MEASRD 
AMT    AMOONT DNITS 

PERCNT 
RECVRY RPD METHOD 

PREPARATION-   WORK 
ANALYSIS DATE  ORDER # 

C4L020381-001  Prep Batch #...: 4349185 

Antimony 
3.1 
3.1 

Arsenic 
0.38 
0.38 

Barium 
20.4 
20.4 

Beryllium 
ND 
ND 

Cadmium 
ND 
ND 

215     10200   mg/Jcg 
Qualifiers:  NC 

215 6950  NC mg/kg 
Dilution Factor:  1 

Analysis Time..:   14,06 Instrument ID..:  TRACKICP    taalyst ID ,   0229SJ 
MS Run #    4349106 

53.7 
53.7 

215 
215 

215 
215 

5.37 
5.37 

5.37 
5.37 

% Moisture ;   6.8 

SW846   6010B        12/14-12/16/04   GX6T01C4 

SW846   6010B       12/14-12/16/04  GX6T01C5 

39.7  N    mg/kg 68 
40.2 N    mg/kg 69 

Dilution Factor:  S 
Analysis Time..:   15:45 
MS Run #    4349108 

195           mg/kg 91 
199           mg/kg 92 

Dilution Factor:  1 
Analysis Time..:   14:06 
MS Run # ;   4349108 

227            mg/kg gg 
229           mg/kg 97 

Dilution Factor:   1 
Analysis Time. . .-   14 :06 
MS Run # ;   4349108 

2.02 N    mg/kg 38 
1.57          mg/kg 29 

Qualifiers:  N,* 
Dilution Factor:   lo 
Analysis Time..:   16:07 
MS Run # ;   4349108 

2.67 N    mg/kg 50 
2.49 N    mg/kg 46 

Dilution Factor:   S 
Analysis Time..:   15:4S 
MS Run # j   4349108 

SW846   6010B 
1.3     SW846   6010B 

12/14-12/17/04  GX6T01D2 
12/14-12/17/04  GX6T01D3 

Instrument ID..:   TRACEICP    Analyst  ID ,   022952 

SW846   6010B       12/14-12/16/04  GX6T01C6 
1.9     SW846   6010B        12/14-12/16/04   GX6T01C7 

Instrument  ID..:   TOACEICP    Analyst  ID :   022952 

SW846   6010B        12/14-12/16/04   G^eTOlCS 
0.87   SW846   6010B        12/14-12/16/04   GX6T01C9 

Instrument  ID..:   TRACEICP    Analyst  ID :   022952 

SW846  6010B       12/14-12/17/04   GX6T01DA 
25        SW846   6010B        12/14-12/17/04   GX6T01DC 

Instrument ID...-  TRACEICP    Analyst ID i   022952 

SW846   6010B       12/14-12/17/04   GX6T01DF 
6.9     SW846   6010B       12/14-12/17/04   GX6T01DG 

Instrunent ID. . : TRACEICP Analyst ID : 022952 

(Continued on next page) 
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Client Lot #....- 
Date Sampled...: 

SAMPLE 
PARAMETER AMOUNT 
Calcium 

222000 

222000 

C4L020381 
11/23/04 

MAIRIX SPIKE SAMPLE DATA REPORT 

TOTAL Metals 

Date Received..: 12/02/04 
Matrix. SOLID 

SPIKE  MEASRD 
AMT    AMDONT UNITS 

Chromium' 
929 
929 

21.5 
21.5 

Copper 
8.5 
8.5 

26.8 
26.8 

Iron 
164000 

164000 

107 

107 

Lead 
4.4 
4.4 

53.7 
53.7 

Magnesium 
59800 

59800 

5370 

5370 

STL Pittsburgh 

PERCNT 
RECVRY RPD METHOD 

PREPARATION-   WORK 
ANALYSIS DATE  ORDER # 

5370   205000 mg/kg 
Qualifiers: NC 

5370    226000  mg/Jcg 
Qualifiers: NC 
Dilution Factor:  5 

Ai^lysis Time.. :   is,45 Insti^ent ID.. ,   raACKICP    Analyst  ID :   022952 
MS Run # ;   4349108 

SW846   6010B        12/14-12/17/04   GX6T01DD" 

SW846   6010B       12/14-12/17/04  GX6T01DE 

965 NC    mg/kg 
1230  NC mg/kg 

Dilution Factor:   1 
Analysis Time..: • 14:06 
MS Run # :   4349108 

44.0 N    mg/kg 132 
37.1 mg/kg 106 

Dilution Factor: 1 
Analysis Time..: 14:06 
MS Run # ; 4349108 

SW846   6010B       12/14-12/16/04  GX6T01DH 
SW846   6010B        12/14-12/16/04   GX6T01DJ 

Instrument ID..:  TRACEICP    Analyst ID :   0229S2 

SW846   6010B        12/14-12/16/04  GX6T01DK 
17        SW846   6010B        12/14-12/16/04   GX6T01DL 

Instrument ID..:   TRACEICP    Analyst  ID •   022952 

195000     mg/kg 
Qualifiers:  NC 

225000    mg/kg 
Qualifiers:  NC 
Dilution Factor:   5 

Analysis Time..:   15:45 Instrument ID..:   TRACEICP    Analyst  ID ,   022952 
MS Run # :  4349108 

SW846   6010B        12/14-12/17/04   GX6T01DM 

SW846   6010B        12/14-12/17/04   GX6T01DN 

56.3 mg/kg 97 
55.4 mg/kg 95 

Dilution Factor:  S    . 
Analysis Time. 
MS Run #  

15:45 
4349108 

SW846   6010B        12/14-12/17/04   GX6T01D0 
1.7     SW846   6010B        12/14-12/17/04  GX6T01D1 

Instrument ID..:  TRACEICP    Analyst  ID •   022952 

52400      mg/kg 
Qualifiers:  NC 

61100      mg/kg 
Qualifiers:  NC 
Dilution Factor:   1 

Analysis Time..:   14:06 ^tn—* ID..:   TRACEICP    Analyst ID ,   0229S2 
MS Run # :   4349108 

SW846 6010B   12/14-12/16/04 GX6T01DP 

SW846 6010B  12/14-12/16/04 GX6T01DQ 

(Continued on next page) 
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OLiexit Lot #...: 
Date Sampled...: 

SAMPLE 
PARAMETER AMOONT 
Manganese 

27800 

27800 

C4L020381 
11/23/04 

MATRIX SPIKE SAMPLE DATA HEPOET 

TOTAL Metals 

Date Received..: 12/02/04 
Matrix. SOLID 

SPIKE   MEASRD 
AMT     AMOUNT UNITS 

Molybdenum 
ND 
ND 

Nickel 
6.0 
6.0 

Selenium 
7.S 
7.6 

Silicon 
2380 
2380 

Silver 
6.3 
6.3 

107 
107 

53.7 
53.7 

215 
215 

1070 
1070 

5.37 
S.37 

PERCNT 
RBCVRY RPD METHOD 

PREPARATION-  WORK 
ANALYSIS DATE  ORDER # 

53.7   27800  mg/kg 

Qualifiers: NC 
53.7   31100  mg/kg 

Qualifiers: NC 
Dilution Factor: 25 

Analysis Time..:   16:40 Xn8truilent ^ _:  ^^   
MS Run #    4349108 «"»a^ 

SW846  6010B       12/14-12/17/04  GX6T01DR 

SW846   6010B        12/14-12/17/04  GX6T01DT 

89.6 mg/kg 83 
90.7 mg/kg 84 

Dilution Factor:  l 
Analysis Time..:   14:06 
MS Run # :   4349108 

53.8         mg/kg 39 
49.5          mg/kg 81 

.  Dilution Factor:  1 
Analysis Time..:  14:06 
MS Run « :   4349108 

217 mg/kg 97 
222 mg/kg 100 

Dilution Factor: 25 
Analysis Tine..: 16:40 
HS Xua *     . :   4349108 

2650 N    mg/kg 26 
2610 N    mg/kg 22 

Dilution Factor:  1 
Analysis Time..:   14:06 
•"S Run # :   4349108 

SW846   6010B 
1.2     SW846   6010B 

12/14-12/16/04  GX6T01DU 
12/14-12/16/04  GX6T01DV 

Instrument ID..: raACEICP   Analyst ID ,   022952 

8.4 
SW846   6010B 
SW846   6010B 

12/14-12/16/04  GX6T01DW 
12/14-12/16/04  GX6T01DX 

Instrument  ID..:   TRACEICP    Analyst  ID :   022952 

2.5 
SW846   6010B        12/14-12/17/04  GX6T01D4 
SW846   6010B       12/14-12/17/04  GX6T01DS 

Instrument ID..:   TRACEICP    Analyst  ID    022»52 

SW846   6010B 
1.6     SW846   6010B 

12/14-12/16/04   GX6T01D6 
12/14-12/16/04   GX6T01D7 

Instrument  ID..:   THACEICP    Analyst  ID    022*52 

SW846   6010B 
7.9     SW846   6010B 

11.6 mg/kg 99 
12.5        mg/kg us 

Dilution Factor:   1 

T^i.T.:: .1;;;i0, 
i"t•e"t "••• ^^ ->« - „„„ 

12/14-12/16/04  GX6T01C2 
12/14-12/16/04  GX6T01C3 

(Continued on next page) 
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Client Lot  #...:   C4L020381 
Date Sanpled...:   11/23/04 

MVIRIIC SPIKE SAMPLE DMA REPORT 

TOTAL Metals 

Date Received..:  12/02/04 

SAMPLE  SPIKE       MEASRD PERCNT 
|g^ AMOUNT AMT  AMODN^ mITS___ RECVRY RPD_ ^THOD 

60.8 215 262 mg/kg 94 
60.8 215 278 mg/kg 101 

Matrix. SOLID 

PREPARATION-        WORK 
ANALYSIS  DATE     ORDER  # 

Tin 
4.2 
4.2 

215 
215 

Vanadium 
743 
743 

53.7 
53.7 

Zinc 
102 
102 

53.7 
53.7 

Dilution Factor:  25 
Analysis Time..:  16:40 
MS Run # :   4349108 

184            mg/kg 84 
186            mg/kg 85 

Dilution Factor:  l 
Analysis Tine..:  14:06 

MS Run # ;   4349108 

820 NC mg/kg 
915 NC mg/kg 

Dilution Factor:  5 
Analysis Time..:   ISMS 

MS Run #. .. :   4349108 

196 N      mg/kg 175 
103  N,*  mg/kg 0.86 

Dilution Factor:   5 
Analysis Time..:   15:45 
MS Run # ;   4349108 

SW846  6010B       12/14-12/17/04  GX6T01EA 
5.8    ,3*846  6010B       12/14-12/17/04  GX6T01EC 

Instniment  ID..:   TOACKICP    Analyst ID    022952 

NOTE(S) 

Cilculatlon. are pafonned before rouadiag to avoid tound-off erren in calcutated «sulu. 
Results and rtpoiting limits lave been adjusted for diy weight. 
NC Tie recovoy and/or RPD were KX calculated. 
N  Spiked amlyte recovery is outside stated control KraiB. 

•  Relative percent difference (RPD) is outside stated comrol limits. 

-. SW846  6010B       12/14-12/16/04  GX6T01D8 
0.94   SW846   6010B        12/14-12/16/04   GX6T01D9 

Instrument ID..:  TRACEICP    Analyst ID.....,   022952 

SW846   6010B        12/14-12/17/04   GX6T01ED 

SW846   6010B       12/14-12/17/04  GX6T01EE 

Instrument ID..:  TRACEICP    Analyst ID ,   022952 

SW846   6010B       12/14-12/17/04  GX6T01EP 
62        SW846   6010B        12/14-12/17/04   GX6T01EG 

Instrument ID..:  TRACEICP    Analyst ID :   022952 
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Lot-Sample S. 
Date Sampled. 
Leach Date... 

KA Engineering,  Science and Technology 

Client Sample ID:   ISG-FRESH 

LEACHATES Metals 

C4L020381-001 
11/23/04 Date Received..:   12/02/04 
12/14/04 Leach Batch #..:   P434901 

Matrix :  SOLID 

PARAMETER RESULT 

Prep Batch #. 
Mercury 

:   4352082 
ND 

REPORTING 
LIMIT ONITS METHOD 

-PREPARATION-       WORK 
ANALYSIS  DATE     ORDER  # 

0.00020       mg/L SW846   7470A 12/17/04 GX6T01CW 
Dilution Factor:   1 Analysis Tine..:   16:26 Analyst ID :   031043 
Instrument  ID.. :   PS200HG       MS Run # .:   43S2055       MDL :   0.000054 

Prep Batch #.. .:   4363091 
Silver ND 0.0050        mg/L 

Dilution Factor:  1 
Instrument ID..: TRACBICP 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Cadmium 

Chromium 

1.4 

ND 

0.025 BfJ 

ND 

466 

ND 

0.0039 B 

0.20 mg/L 
Dilution Factor:  l 
Instrument  ID. .:  TRACEICP 

0.010 mg/L 
Dilution Factor:  1 

Instrument ID..:  TRACEICP 

SW846   6010B 12/28-12/30/04  GX6T01A6 
Analysis Time..:   14:14 Analyst ID :  022952 
MS Run # :   4363044       MDL :   0.00030 

SW846  6010B 12/28-12/30/04 GX6T01A7 
Analysis Tine..:   14:14 Analyst  ID :   022952 
MS Run # :   4363044        MDL :   0.0080 

SW846   6010B 12/28-12/30/04 GX6T01A8 
Analysis Time..:   14:14 Analyst  ID :   022952 
MS Run « :   4363044       MDL :   0.0033 

0.20 mg/L SW846  6010B 12/28-12/30/04  GX6T01A9 
Dilution Factor:   1 Analysis Time..:   14:14 Analyst ID    022952 
Instrument  ID. .:   TRACEICP    MS Run ft :   4363044        MDL :   0.0010 

0.0050 mg/L 
Dilution Factor:   1 
Instrument  ID..•   TRACEICP 

5.0 mg/L 
Dilution Factor:   1 

Instrument  ID..:   TRACEICP 

0.0050 mg/L 
Dilution Factor:  1 

Instrument ID..: TRACEICP 

0.010 mg/L 
Dilution Factor:  1 
Instrument ID..: TRACEICP 

SW846   6010B 12/28-12/30/04  GX6T01CA 
Analysis Time..:   14:14 Analyst ID :  022952 
MS Run ft :   4363044       MDL :   0.00042 

SW846  6010B 12/28-12/30/04 GX6T01CC 
Analysis Time..:   14:14 Analyst  ID :   022952 
MS Run # :   4363044       MDL :   0.040 

SW846   6010B 12/28-12/30/04  GX6T01CD 
Analysis Time..:   14:14 Analyst ID :  022952 
MS  Run # :   4363044        MDL :   0.00070 

SW846  6010B 12/28-12/30/04  GX6T01CB 
Analysis Time..:   14:14 Analyst ID    022952 
MS Run ft :   4363044        MDL :   0.00093 

{Continued on next page) 
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Lot-Sample #.. 

EA Engineering,  Science and Technology- 

Client Sample ID:   ISG-FRBSH 

LKACHATES Metals 

C4L020381-001 Matrix :  SOLID 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS METHOD 

Copper 

Iron 

Magnesium 

Manganese 

Nickel 

Lead 

Selenium 

Thallium 

Vanadium 

Zinc 

PREPARATION- 
ANALYSIS DATE 

WORK 
ORDER tt 

ND 

0.022  B 

ND 

0.0013  B 

ND 

ND 

ND 

0.0047  B,J 

ND 

ND 

0.025 mg/L 
Dilution Factor:   X 
Instrument ID..: TRACEICP 

0.10     mg/L 

Dilution Factor: 1 

Instrument ID..: TRACEICP 

5.0      mg/L 

Dilution Factor: 1 

Instrument ID..: TRACEICP 

0.015 mg/L 
Dilution Factor:  1 
Instrument ID..:  TRACEICP 

0.040 mg/L 
Dilution Factor:  l 
Instrument ID..:   TRACEICP 

0.0030 mg/L 
Dilution Factor:  l 
Instrument ID..: TRACEICP 

0.0050 mg/L 
Dilution Factor:  1 
Instrument ID..: TRACEICP 

0.010 mg/L 
Dilution Factor:  1 
Instrument ID..:  TRACEICP 

0.050 mg/L 
Dilution Factor:   1 
Instrument  ID..:   TRACEICP 

0.020 mg/L 
Dilution Factor:   1 
Instrument  ID..:   TRACEICP 

SW846   6010B 12/28-12/30/04   GX6T01CF 
Analysis Time..:   14:14 Analyst ID   022952 
MS Run if :   4363044       HDL :   0.0012 

SW846  6010B 12/28-12/30/04 GX6T01CG 
Analysis Time..:   14:14 Analyst ID :   022952 
MS Run # :   4363044       MDL    0.01S 

SW846   6010B 12/28-12/30/04  GX6T01CH 
Analysis Time..:   14:14 Analyst ID :   0229S2 

MS Run # :   4363044       MDL    0.010 

SW846  6010B 12/28-12/30/04  GX6T01CJ 

Analysis Time..:   14:14 Analyst ID :   0229S2 
MS Run * :   4363044       MDL :   0.00011 

SW846   6010B 12/28-12/30/04  GX6T01CL 
Analysis Time..:  14:14 Analyst ID :  022952 
MS Run U :   4363044        MDL :   0.0012 

SW846   6010B 12/28-12/30/04  GX6T01CM 
Analysis Time..:   14:14 Analyst  ID :   022952 
MS Run # :   4363044       MDL    0.0016 

SW846  6010B 12/28-12/30/04  GX6T01CP 
Analysis Time..:   14:14 Analyst ID •   022952 

MS Run # :   4363044       MDL    0.0026 

SW846  6010B 12/28-12/30/04  GX6T01CR 
Analysis Time..:  14:14 Analyst ID   0229S2 
MS Run S :   4363044       MDL :   0.0046 

SW846   6010B 12/28-12/30/04  GX6T01CT 
Analysis Time..:   14:14 Analyst ID    022952 
MS Run # :   4363044       MDL    0.0010 

SW846   6010B . 12/28-12/30/04  GX6T01CD 

Analysis Time..:'14:14 Analyst ID :   022952 
MS Run # :   4363044       MDL    0.0017 

(Continued on next page) 
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Lot-Sample #. 

EA Engineering, Science and Technology 

Client Sample ID: ISG-FRESH 

UEACHATES Metals 

C4Ii020381-001 Matrix. SOLID 

PARAMETER 

Prep Batch #. 
Molybdenum 

Antimony 

Silicon 

Tin 

WOTB(S): 

RESULT 

: 5004096 
0.011 B 

ND 

0.47 B 

ND 

REPORTING 
LIMIT     UNITS METHOD 

PREPARATION-        WORK 
ANALYSIS  DATE     ORDER # 

0.20              mg/L SW846  6010B                 01/04/05                 CT6T01CK 
Dilution Factor:   5 Analysis Time..: 23:07           Analyst ID :   022952 
Instrument  ID. .:   TRACEICP    MS Run # • MDL :   0.011 

0.050             mg/L SW846   6010B                  01/04/05                  GX6T01CN 
Dilution Factor:   S Analysis Tine..: 22:07           Analyst  ID    022952 
Instrunent ID.. :  TRACEICP    MS Run 6 : MDL :   0.016 

2.5 mg/L SW846  6010B 
Dilution Factor:   5                   Analysis Time..: 
Instrument ID..:  TRACEICP    KS Run #  

01/04/05 GX6T01CV 
23:07 Analyst   ID    0229S2 

MDL    0.054 

0.50              mg/L                SW846   6010B 
Dilution Factor:   5                     Analysis Time..:   23:07 
Instrument ID..:  TRACEICP    MS Run #  

01/04/05 GX6T01CQ 
Analyst  ID :   022952 
MDL i   0.015 

Uachate testiiig in accordance with USEPA Manual SW846 Method 1310 
B   Estimated result. Result is less (ban RL. 

J   Method blank contamination. The associated method blade conains the target amlyte at a rqxmable level. 
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Lot-Sample ft. 
Date Sampled. 
Leach Date... 

BA Engineering,   Science and Technology 

Client Sample ID:  ISG-W 

I^ACHATKS Metals 

C4L020381- 
11/23/04 
12/14/04 

002 
Date Received. 
Leach Batch #. 

Matrix. SOLID 
12/02/04 
P434901 

PARAMETER 

Prep Batch #. 
Mercury 

RESDLT 

:   4352082 
ND 

REPORTING  
LIMIT UNITS 

0.00020       mg/L 
Dilution Factor:   1 
Instrument ID..:   PS200HG 

METHOD 
'PREPARATION- 
ANALYSIS DATS 

WORK 
ORDER  ft 

SW846   7470A 12/17/04 GX6T41A2 
Analysis Time..:  16:31 Analyst ID :  400491 
MS Run #    4352055       MDL.. :   0.000054 

Prep Batch #. 
Silver 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Cadmium 

Chromium 

:   4363091 
ND 

0.16 B 

ND 

0.0014  B,J 

ND 

23.4 

ND 

0:0072  B 

0.0050 mg/L 
Dilution Factor:  1 
Instrument  ID..:   TRACEICP 

0.20 mg/L 
Dilution Factor: 1 

Instrument ID..: TRACEICP 

0.010    mg/L 
Dilution Factor: 1 

Instrument ID..: TRACEICP 

0.20     mg/L 
Dilution Factor:  1 

Instrument ID..: TRACEICP 

0.0050 mg/L 
Dilution Factor:  1 
Instrument  ID. .:   TRACEICP 

S.O mg/L 
Dilution Factor:   1 
Instrument  ID..:   TRACEICP 

0.0050 mg/L 
Dilution Factor:  1 
Instrument ID..:  TRACEICP 

0.010 mg/L 
Dilution Factor:  1 
Instrument ID..: TRACEICP 

SW846  6010B 12/28-12/30/04  GX6T41AA 
Analysis Tine..: 14:36 Analyst  ID i   022952 
MS Run * : 4363044       MDL :   0.00030 

SW846  6010B 12/28-12/30/04  GX6T41AC 
Analysis Tine..: 14:36 Analyst  ID    0229S2 
MSRunft..    : 4363044       MDL    0.0080 

SW846   6010B 12/28-12/30/04  GX6T41AD 
Analysis Time..: 14:36 Analyst ID :   022952 
MS Run # : 4363044       MDL :   0.0033 

SW846  6010B 12/28-12/30/04  GX6T41AB 
Analysis Time..: 14:36 Analyst ID •   022952 
MS Run # : 4363044        MDL :   0.0010. 

SW846  6010B 12/28-12/30/04  GX6T41AF 
Analysis Time..: 14:36 Analyst ID i  022952 
MS Run 4 : 4363044       MDL .-   0.00042 

SW846  6010B 12/28-12/30/04  GX6T41AG 
Analysis Time..: 14:36 Analyst  ID :   022952 
MS Run # : 4363044       MDL :   0.040 

SW846   6010B 12/28-12/30/04   GX6T41AH 
Analysis Time..: 14:36 Analyst  ID :   022952 
MS Run # : 4363044        MDL :   0.00070 

SW846  6010B 12/28-12/30/04 GX6T41AJ 
Analysis Time..: 14:36 Analyst  ID :   022952 
MS Run t : 4363044       MDL t   0 . 00093 

(Continued on next page) 
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Lot-Sample #. 

KA Engineering,   Science and Technology- 

Client Sanqple ID:   ISG-W 

LKACHATKS Metals 

C4L020381-002 Matrix. SOLID 

—PARAMETER -RESULT 
REPORTING 

-LIMIT  ONITS -METHOD 
Copper 

Iron 

Magnesium 

Manganese 

Nickel 

Lead 

Selenium 

Thallium 

Vanadium 

Zinc 

0.0037 B 

0.027  B 

0.39 B 

0.00077 B 

0.0024  B 

ND 

ND 

0.025 mg/L 
Dilution Factor:  1 

Instrument ID..;  TRACEICP 

0.10      mg/L 
Dilution Factor: 1 

Instrument ID..: TRACEICP 

5.0 mg/L 
Dilution Factor:  1 

Instrument ID.:.: TRACEICP- 

PREPARATION-       WORK 
 5IS -DRTE "ORDER  # 

SW846  6010B 12/26-12/30/04 GX6T41AK 
Analysis Time..:   14:36 Analyst ID :   022952 

MS Run #    4363044       MDL :   0.0012 

SW846  6010B                  12/28-12/30/04  GX6T4LAL 
Analysis Time..:   14:36           Analyst ID. „ ..:   022952 
MS Run # :   4363044        MDL i   0.011 

SW846  6010B 12/28-12/30/04  GX6T41AM 
Analysis Time..:  14:36 Analyst ID. :  0229S2 

..MS Run it :   4363044       MDL :   0.010 

0.015 mg/L SW846  6010B 12/28-12/30/04 GX6T41AN 
Dilution Factor:   1 Analysis Time..:   14:36 Analyst ID :   022952 
Instrument  ID. . :   TRACEICP    MS Run U i   4363044       MDL i   0.00011 

0.040 mg/L 
Dilution Factor:   1 

Instrument ID..:  TRACEICP 

0.0030 mg/L 
Dilution Factor:  1 
Instrument ID..: TRACEICP 

0.0050 mg/L 
Dilution Factor:  1 
Instrument ID..: TRACEICP 

SH846  6010B 12/28-12/30/04  GX6T41AQ 
Analysis Time..:   14:36 Analyst ID :   022952 
MS Run #    4363044       MDL :   0.0012 

SW846   6010B 12/28-12/30/04  GX6T41AR 
Analysis Time..:   14:36 Analyst ID :   022952 
MS Run «.. :   4363044       MDL :   0.0016 

SW846   6010B 12/28-12/30/04  GX6T41AD 
Analysis Time..:   14 :36 Analyst ID -.   022952 
MS Run « :   4363044       MDL :   0.0026 

0.0055 B,J 0.010 mg/L SW846  6010B 12/28-12/30/04  GX6T41AH 

Dilution Factor:  1 Analysis Time..:  14:36 Analyst ID :  0229S2 
Instrument   ID..:   TRACEICP    MS Run #    4363044       MDL    0.0046 

0.082 

ND 

0.050 mg/L 
Dilution Factor:   1 
Instrument  ID..:   TRACEICP 

SW846  6010B 12/28-12/30/04 GX6T41AX 
Analysis Time..:  14:36 Analyst ID   022952 
MS Run tf :   4363044        MDL :   0.0010 

0.020 mg/L SW846   6010B 12/28-12/30/04  GX6T41A0 
Dilution Factor:   1 Analysis Time..:   14:36 Analyst ID :   022952 

Instrument  ID..:   TRACEICP    MSRun#.. :   4363044       MDL    0.0017 

(Continued on next page) 
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Lot-Sample #. 

EA Engineering, Science and Technology 

Client Sample ID: ISG-W 

LEACHATES Metals 

C4L020381-002 Matrix. SOLID 

PARAMETER 

Pr^> Batch #.., 
Molybdenum 

Antimony 

Silicon 

Tin 

NOTE(S): 

RESULT 

: 5004096 
0.0026 B 

ND 

12.0 

ND 

REPORTING 
-LIMIT    UNITS METHOD 

PREPARATION- 
-ANALYSIS DATE 

WORK 
ORDER  # 

0.040 mg/L 
Dilution Factor:   1 
Instrument ID..:  TRACEICP 

SN846  6010B 01/04/05 GX6T41AP 
Analysis Tina..!  23:12 Analyst ID :  022952 
MS Run If -. MDL s   0 .0021 

0.010            mg/L                 SW846  6010B                 01/04/05 GX6T41AT 
Dilution Factor:   1                   Analysis Time..:   23:12           Analyst ID.-....:   02295; 
Instrument ID..:  TRACEICP    MS Run #  MDL :   0.0032 

0.50 mg/L 
Dilution Factor:  1 

Instrument ID..:  TRACEICP 

0.10 mg/L 
Dilution Factor:   1 
Instrument ID..:   TRACEICP 

SW846  6010B 01/04/05 GX6T41A1 
Analysis.Time..:   23:12 Analyst ID :   022952 
MS Run M  MDL :   0.011 

SW846   6010B 01/04/05 GX6T41AV 
Analysis Time..:   23:12 Analyst  ID.....:   022952 
MS Run tt : MDL •   0.0029 

Leachate testinj in accordance with USEPA Manual SW846 Method 1310 
B  Estimaied result Result is less Hun RL. 

)   Meftod blank comaminaiion. The associated method blank contains the taiga analyte at a teponaUe level. 
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Lot-Sample #. 
Date Sampled. 
Leach Date... 

PARAMETER 

Prep Batch 8. 
Mercury 

EA Engineering,   Science and Ttechnology 

Client Sanqale ID:  ISG-AWT 

LEACHATES Metals 

C4L020381-003 
11/23/04 
12/14/04 

RESULT 

.:   4352082 
ND 

Date Received..:   12/02/04 
Leach Batch #..:  P434901 

REPORTING  
. LIMIT UNITS METHOD 

Matrix :  SOLID 

"PREKiKATION-      "WORK 
. ANALYSIS  DATE     ORDER  # 

0.00020       mg/L SW846  7470A 12/17/04 GX6T51AD 
Dilution Factor:  l Analysia Time..:   16:33 Analyst ID   400491 
Instrument ID. .:   PS200HG       MS Run « :   43S20SS       MDL :   0.0000S4 

Prep Batch #. 
Silver 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Cadmium 

Chromium 

:   4363091 
ND 

0.23 

0.0050 mg/L SW846   6010B 12/28-12/30/04  GX6T51AH 
Dilution Factor:  l -Analysis Tine..:  14:41 Analyst ID    022952 
Instrument   ID..:   TOACEICP    MS Run #    4363044       MDL :   0.00030 

ND 

0.010 B,J 

ND 

141 

ND 

0.023 

0.20 mg/L 
Dilution Factor:   1 
Instrument ID..:  TRACEICP 

0.010 mg/L 
Dilution Factor:  l 
Instrument ID..:   TRACEICP 

0.20 mg/L 
Dilution Factor:  1 
Instrument ID..:  TRACEICP 

0.0050 mg/L 
Dilution Factor:  1 
Instrument  ID..i   TRACBICP 

5.0 mg/L 
Dilution Factor:   1 
Instrument  ID..:  TRACEICP 

0.0050 mg/L 
Dilution Factor:   1 
Instrument ID..:  TRACEICP 

0.010 mg/L 
Dilution Factor:   1 
Instrument ID..:  TRACEICP 

SW846  6010B 12/28-12/30/04  GX6T51AJ 
Analysis Time..:   14:41 Analyst  ID :   0229S2 
MS Run # :   4363044       MDL :   0.0080 

SW846   6010B 12/28-12/30/04  GX6T51AK 
Analysis Time..:  14:41 Analyst ID    0229S2 
MS Run #    4363044       MDL :   0.0033 

SW846  6010B 12/28-12/30/04  GX6T51AL 
Analysis Time..:  14:41 Analyst ID i  022952 
MS Run # :   4363044       MDL t   0.0010 

SW846   6010B                  12/28-12/30/04   GX6TS1AM 
Analysis Time..:  14:41 Analyst ID :  022952 
MS Run # : 4363044   MDL  0.00042 

SW846  6010B 12/28-12/30/04  GXGT51AN 
Analysis Time..:   14:41 Analyst ID :   022952 
MS Run # :   4363044        MDL. :   0.040 

SW846   6010B 12/28-12/30/04  GX6T51AP 
Analysis Time..:   14:41 Analyst ID :   022952 
MS Run # :   4363044       MDL :   0.00070 

SW846  6010B 12/28-12/30/04  GX6T51AQ 
Analysis Time..:  14:41 Analyst ID :  022952 
MS Run # :   4363044       MDL :   0.00093 

(Continued on next page) 

STL Pittsburgh 42 (1   -   78) 



Lot-Sample #. 

EA Engineering,   Science and Technology 

Client Sample ID:   ISG-AWT 

LEACHATKS Metals 

C4L020381-003 Matrix. SOLID 

PARAMETER -RESULT 
REPORTING 

-LIMIT ONITS 
Copper 

Iron 

 METHOD 

Magnesium 

Manganese 

Nickel 

Lead 

Selenium 

Thallium 

Vanadium 

Zinc 

0.0024  B 

ND 

0.038 B 

0.00038  B 

ND 

ND 

ND 

ND 

0.025 B 

ND 

PREPARATION- 
"RNRLYSIS  DATE 

WORK 

ORDER 
0.025 mg/L 

Dilution Factor:  1 
Instrument ID..: TRACEICP 

0.10 mg/L 
Dilution Facton  1 

Instrument ID.. :  TRACEICP 

5.0 mg/L 

Dilution Factor: 1 

Instrument ID..: TRACEICP 

0.015 mg/L 
. Dilution Factor:  1' 

Instrument  ID. . :   TRACEICP 

0.040 mg/L 
Dilution Factor:   1 

Instrument ID..: TRACBICP 

0.0030 mg/L 

Dilution Factor:   1 
Instrument ID..: TRACEICP 

6.0050 mg/L 
Dilution Factor:   1 

Instrument ID..:  TRACEICP 

0.010 mg/L 

Dilution Factor:  1 
Instrument  ID..:   TRACEICP 

0.050 mg/L 
Dilution Factor:   1 
Instrument  ID..:   TRACEICP 

0.020 mg/L 
Dilution Factor:  1 

Instrument  ID..:  TRACEICP 

SH846  6010B 12/28-12/30/04  GX6T5XAR 
Analysis Time..:   14:41 Analyst ID :   023953 
MS Run # :   4363044       MDX. :   0.0012 

SW846   6010B                  12/28-12/30/04  GX6T51AT 
Analysis Time..:  14:41 Analyst ID :  023952 
MS Run § :   4363044       MDL    0.011 

SW846  6010B 12/28-12/30/04  GX6T51AD 
Analysis Time..:  14:41 Analyst ID   022953 
MS Run # :   4363044       MDL :-0;010 

SW846  6010B 12/28-12/30/04  GX6T51AV 
Analysis Time..:  14:41 Analyst ID :  033952 
MS Run • :   4363044       MDL    0.00011 

SW846  6010B 12/28-12/30/04  GX6T51AX 
Analysis Tine..:   14:41 Analyst ID :   032952 
MS Run # ..:   4363044        MDL :   0.0012 

SW846   6010B 12/28-12/30/04  GX6T51A0 
Analysis Time..:   14:41 Analyst  ID :   022952 
MS Run # :   4363044       MDL :   0.0016 

SW846   6010B 12/28-12/30/04  GX6T51A2 
Analysis Time..:   14:41 Analyst  ID :   022952 
MS Run # :   4363044       MDL    0.0026 

SW846   6010B 12/28-12/30/04  GX6T51A4 
Analysis Time..:   14:41 Analyst ID :   022952 
MS Run « :   4363044       MDL    0.0046 

SW846  6010B 12/28-12/30/04 GX6T51A5 
Analysis Time..:   14:41 Analyst  ID :   022952 
MS Run # :   4363044       MDL :   0.0010 

SW846   6010B 12/28-12/30/04  GX6T51AA 
Analysis Time..:   14:41 Analyst ID :   022952 
MS Run #    4363044        MDL :   0.0017 

(Continued on next page) 

STL Pittsburgh 43 (1   -   78) 



KA Engineering, Science *T>rt Technology- 

client Sanqple ID: ISG-AHT 

LKACHATBS Metals 

Lot-Sample #...: C4IJ020381-003 Matrix. SOLID 

PARAMETER 

Prep Batch #. 
Molybdenum 

RESULT 

Antimony 

Silicon 

Tin 

NOTB(S): 

: 5004096 
0.0036 B 

ND 

3.0 

ND 

REPORTING 
LIMIT     UNITS METHOD 

PREPARATION-       WORK 
ANALYSIS  DATE     ORDER  # 

0.040             mg/L SW846   6010B 01/04/05                  GX6T51AH 
Dilution Factor:   1 Analysis Tine..:  23:23          Analyst ID :  022952 
Instrument ID...- TRACBICP    MS Run #  MDL :  0.0021 

0.010            mg/L SW846   6010B 01/04/05                 GX6T51A1 
Dilution Factor:   1 Analysis Time..:   23:23            Analyst  ID i   022952 
Instrument  ID..:   TRACEICP    MS Run # : MDL :   0.0032 

0.50 .    mg/L   - 
Dilution Factor:  1 

Instrument ID..:  TRACEICP    MS Run # 

SW846   6010B 01/04/05 GX6T51AC 
Analysis Tine..:   23 :23 Analyst  ID :   022952 

• ••: MDL :   0.011 

0.10 mg/L SW846   6010B 01/04/05 GX6T51A3 
Dilution Factor:   1 Analysis Time..:  23:23 Analyst ID :  022952 
Instrument  ID..:   TRACEICP    MS Run « : MDJ, :   0.0029 

Leaduie testing in acoontance wtih USEPA Manual SW846 Method 1310 
B   Estimated result. Result is less than RL. 

J   Method blank contamination. Tbe associated method bUnk conoim the target analyte at a teponable level. 
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Lot-Sample #. 
Date Sampled. 
Leach Date... 

KA Engineering,  Science and Technology- 

Client Sample ID:   ISG-BHT 

LEACHATBS Metals 

C4L020381-004 
11/23/04 
12/14/04 

Matrix. 
Date Received..:   12/02/04 
Leach Batch #..:   P434901 

SOLID 

PARAMETER 

Prep Batch #. 

Mercury 

RESULT 

:   4352082 
ND 

-REPORTING  

LIMIT UNITS 

0.00020      mg/L 
Dilution Factor:  1 
Instrument  ID..:   PS200HG 

METHOD 
-PREPARATION- 
ANALYSIS DATE 

WORK 

ORDER # 

SW846  7470A 12/17/04 GX6T61AD 

Analysis Time..:   16:34 Analyst ID :   400491 
MS Run # :   43520S5       MDL :   0.000054 

Prep Batch #. 
Silver 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Cadmium 

Chromium 

:   43"63091 
0.00031 B 

1.1 

ND 

0.021 B,J 

ND 

98.3 

ND 

0.0063  B 

0.0050 mg/L 
Dilution Factor:  1 
Instrument ID..:   TRACEICP 

0.20 mg/L 
Dilution Factor:  1 
Instrument  ID..:   TRACEICP 

0.010 mg/L 
Dilution Factor:   1 

Instrument  ID. . :   TRACEICP 

0.20 mg/L 
Dilution Factor:   1 
Instrument ID..: TRACEICP 

0.0050 mg/L 
Dilution Factor:   1 
Instrument  ID..:   TRACEICP 

5.0 mg/L 
Dilution Factor:   1 

Instrument ID..: TRACEICP 

0.0050 mg/L 
Dilution Factor:  1 
Instrument  ID..:   TRACEICP 

0.010 mg/L 
Dilution Factor:   1 

. Instrument ID..:  TRACEICP 

SW846  6010B 12/28-12/30/04  GX6T6UH 
Analyoia Time..: _14:47 Analyst  ID i   022952 
MS  Run # :   4363044       MDL    0.00030 

SW846  COIOB 12/28-12/30/04  GX6T61AJ 
Analysis Time..:  14:47 Analyst ID :  022952 
MS Run 8 : 4363044   MDL : 0.0080 

SW846  6010B 12/28-12/30/04  GX6T61AK 
Analysis Time..:   14:47 Analyst ID :   022952 
MS Run # :   4363044       MDL :   0.0033 

SW846   6010B 12/28-12/30/04  GX6T61AL 
Analysis Time..:   14:47 Analyst ID :  022952 
MS Run ft :   4363044       MDL :   0.0010 

SW846   6010B                  12/28-12/30/04  GX6T61AM 
Analysis Time..:   14:47          Analyst ID....'. i  0229S2 
MS Run # :   4363044       MDL :   0.00042 

SW846  6010B 12/28-12/30/04  GX6T61AN 
Analysis Time..:   14:47 Analyst ID    022952 
MS Run # . ..:   4363044       MDL  :   0.040 

SW846   6010B 12/28-12/30/04  GX6T61AP 
Analysis Time..:   14:47 Analyst ID :  022952 
MS Run « :   4363044        MDL    0.00070 

SW846  6010B 12/28-12/30/04  GX6T61AQ 
Analysis Time..:   14:47 Analyst  ID :   022952 
MS Run # :   4363044       MDL :   0.00093 

(Continued on next page) 
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Lot-Sainple #. 

EA Engineering,   Science and Technology 

Client Sample ID:  ISG-BWT 

LEACHATES Metals 

C4L020381-004 Matrix. SOLID 

-PARAMETER --RESULT 
REPORTING 

-LIMIT GNI-TS   " METHOD 
Copper 

Iron 

Magnesium 

Manganese 

Nickel 

Lead 

Selenium 

Thallium 

Vanadium 

Zinc 

0.0034 B 0.025 tng/L 
Dilution Factori   1 

Instrument ID..: TRACBICP 

ND 0.10 mg/L 
Dilution Factor:   1 

Instrument ID..: TRACEICP 

0.058 B 5.0 mg/L 
Dilution Factor:  1 

Instrument ID... :  TRACEICP. 

0.00075 B 0.015 mg/L 

Dilution Factor:  1 
Instrument  ID..:  TSACEICP 

ND 0.040 mg/L 
Dilution Factor:   1 

Instrument  ID..:  TRACEICP 

ND 0.0030 mg/L 
Dilution Factor:  1 

Instrument ID..: TRACEICP 

ND 0.0050 mg/L 
Dilution Factor:   1 

Instrument ID..: TRACEICP 

ND 0.0X0 mg/L 

Dilution Factor:   1 
Instrument  ID..:   TRACBICP 

0.15 0.050 mg/L 
Dilution Factor:   1 

Instrument ID..:  TRACEICP 

0.016 B 0.020 mg/L 

Dilution Factor:   1 
Instrument  ID..:  TRACEICP 

PREPARATION- 
rAKALYSIS-DATB- 

WORK 
ORDER # 

SW846  6010B 12/28-12/30/04  GX6T61AR 
Analysis Time..:   14:47 Analyst  ID :   022952 

MS Run # :   4363044       MDL :.0.0012 

SW846   6010B 12/28-12/30/04  GX6T61AT 
Analysis Time..:  14:47 Analyst ID :  022952 
MS Run * :   4363044       MDL     0.018 

SW846  6010B 12/28-12/30/04  GX6T61AD 
Analysis Time.!:  14:47 Analyst ID :  022952 

.MS.Run f :   4363044 ---MDL :-0.010 

SW846  6010B 12/28-12/30/04  GX6T61AV 
Analysis Time..:   14:47 Analyst  ID :   022952 
MS Run # :   4363044       MDL :   0.00011 

SW846  6010B 12/28-12/30/04  GX6T61AX 
Analysis Time..:   14:47 Analyst  ID :   0229S2 

MS Run # :   4363044       MDL :   0.0012 

SW846   6010B 12/28-12/30/04  GX6T61A0 
Analysis Time..:   14:47 Analyst ID :   022952 
MS Run # :   4363044       MDL :   0.0016 

SW84S  6010B 12/28-12/30/04  GX6T61A2 
Analysis Time..:   14:47 Analyst ID :   022952 

MS Run It    4363044       MDL ;   0.0026 

SW846   6010B 12/28-12/30/04  GX6T61A4 
Analysis Time..:   14:47 Analyst ID :   022952 
MS Run #    4363044        MDL ;   0.0046 

SW846  6010B 12/28-12/30/04  GX6T61A5 
Analysis Time..:   14:47 Analyst  ID :   022952 
MS Run # :   4363044       MDL :   0.0010 

SH846  6010B 12/28-12/30/04  GX6T61AA 
Analysis Time..:   14:47 Analyst ID    022952 
MS  Run # :   4363044       MDL :   0.0017 

(Continued on next page) 
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KA Engineering, Science and Technology 

Client Sample ID: ISG-BWT 

LEACHATES Metals 

Lot-Sample #...: C4L020381-004 Matrajc. SOLID 

PARAMETBR 

Prep Batch #. 
Molybdenum 

Antimony 

Silicon 

Tin 

NOTK(S) : 

RESULT 

.: 5004096 
0.0036 B 

ND 

4.5 

ND 

REPORTING 
-L-IMIT      UNITS METHOD 

PREPARATION-       WORK 
—jaJAfcYSISDATE   'ORDER # 

0.040            mg/L SW846  6010B 01/04/05                 GX6T61AW 
Dilution Factor:  1 Analysis Time..:  23129          Analyst ID   022952 
Instrument  ID. .:   TRACKICP    MS Run «  MDL :   0.0021 

0.010            mg/L SW846  6010B 01/04/05                 GX6T61A1 
Dilution Factort   1 Analysis Time..:-23:29           Analyst ID r   022952 
Instniment  ID. .:  TRACEICP    MS Run #  MDL    o. 0032 

0.50              mg/L SW846  6010B 01/04/05                 GX6T61AC 
Dilution Factor:   1 Analysis Time..: .23:29           Analyst  ID    022952 
Instrument ID..:  TRACEICP    MS Run # : MDL :   0.011 

0.10 mg/L SW846 6010B 
Dilution Factor: 1 Analysis Tine..: 
Instrument  ID..:   TKACEICP    MS Run #  

01/04/05 QX6T61A3 
23:29            Analyst  ID.....:   022952 

MDIJ    0.0029 

Leachaie leaing in acconiance with USEPA Manual SW846 Mettod 1310 
B   Estimated result. Result is less dan RL. 

J   Method blank contamination. The associated method blank contains the target aralyte at a repoitable level. 
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Client Lot #...: C4L020381 

PARAMETER RESDLT 

METHOD BLANK REPC«iT 

LKACHATES Metals 

REPORTING 
LIMIT    -UNITS METHOD 

Matrix. SOLID 

PREPARATION-   WORK 
ANALYSIS DATE  ORDER # 

J«R-Lot=San5>lejL:_jC4L140000-048—Prep-Batch-*...: 43-63-091 
Leach Date :   12/14/04               Leach Batch #..: P434901 
Aluminvim                  ND                           0.20             mg/L SW846  6010B 

Dilution Factor:   1 

Analysis Time..:   14:03 Analyst 2D :  0229S2        Instrument ID..i  TRA 

12/28-12/30/04 G0X281AC 

MB Lot-Sairple #:   C4L140000-048     Prep Batch #.^. 
Leach Date :   12/14/04 Leach Batch #.. 
Antimony ND 0.010 mg/L 

Dilution Factor:  l_ 
Analysis Tine..:  22:50 

:   5004096 
:   P434901 

SW846  6010B 01/04/05 G0X281A6 

Analyst ID    022952        Instrument ID..:  TRA 

MB Lot-Sanqple 
Leach Date  
Arsenic 

Barium 

Beryllium 

#:   C4L140000-048     Prep Batch #...:   4363091 

Cadmium 

Calcium 

Chromium 

Copper 

.:   12/14/04 
ND 

ND 

ND 

ND 

0.090  B 

ND 

ND 

Leach Batch #..:   P434901 
0.010 mg/L 

Dilution Factor:  1 
Analysis Time..:  14:03 

SW846 6010B 

Analyst ID :   022952 

SW846 6010B 

Analyst  ID :   022952 

SW846 6010B 

Analyst  ID :   022952 

SW846  6010B 

Analyst  ID :   022952 

SW846   6010B 

Analyst ID    022952 

SW846  6010B 

Analyst  ID :   022952 

SW846 6010B 

Analyst  ID. ....:   022952 

(Continued on next page) 

0.20 mg/L 
Dilution Factor:   1 
Analysis Tine..:   14:03 

0.0050 mg/L 
Dilution Factor:  1 
Analysis Time..:   14:03 

0.0050 mg/L 
Dilution Factor:   1 
Analysis Time..:   14:03 

5.0 mg/L 
Dilution Factor:   1 
Analysis Time..:   14:03 

0.010 mg/L 
Dilution Factor:   1 
Analysis Time..:  14:03 

0.025 mg/L 
Dilution Factor:  1 
Analysis Time..:  14:03 

12/28-12/30/04  G0X281AD 

Instrument ID..: TRA 

12/28-12/30/04  G0X281AB 

Instrument ID..: TRA 

12/28-12/30/04   G0X281AF 

instrument ID..: TRA 

12/28-12/30/04  G0X281AH 

Instrument ID..: TRA 

12/28-12/30/04  G0X281AS 

Instrument ID..: TRA 

12/28-12/30/04  G0X281AJ 

Instrument ID..: TRA 

12/28-12/30/04 G0X281AK 

Instrument ID..: TRA 
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METHOD BLANK REPORT 

LEACHATBS Metals 

Client Lot #...:   C4L020381 Matrix :   SOLID 

REPORTING PREPARATION-       WORK 
PARAMETER RESULT  LIMIT UNITS METHOD  ANALYSIS DATE     ORDER  # 
Iron                           ND                            0.10              mg/L SW846  6010B                12/28-12/30/04 G0X281AL 

' ..   -Dilution Factor-i_l _.   ..      . .  
Analysis Time..:  14:03 Analyst ID :  022952        Instrument ID..: TRA 

Lead ND 0.0030 mg/L SW846.6010B 12/28-12/30/04  G0X281AR 
Dilution Factor:  1 
Analysis Time..:   14:03 Analyst  ID :   022952 Instrument ID..:  TRA 

Magnesium ND 5.0 mg/L SW84S  6010B 12/28-12/30/04 O0X281AM 
Dilution Factor:  1 
Analysis Time..:   14:03 Analyst  ID :   022952 Instrument ID..:   TRA 

Manganese 0.00049 B 0.015 mg/L SW846  6010B 12/28-12/30/04  G0X281AH 
Dilution Factor:   l 

Analysis Time..:   14:03 Analyst ID :   022952 Instrument ID..:  TRA 

MB Lot-Sample #:   C4L140000-048    Prep Batch #...:  5004096 
Leach Date :   12/14/04 Leach Batch #..:  P434901 
Molybdenum ND 0.040 mg/L SW846  6010B 01/04/05 G0X281A5 

Dilution Factor:   1 
Analysis Time...  22:50 Analyst ID :  022952        Instrument ID..: TRA 

MB lot-Sample #:   C4L140000-048     Prep Batch #...:   4363091 
Leach Date :   12/14/04 Leach Batch #..:   P434901 

Nickel 0.0021 B 0.040 mg/L SW846 6010B 12/2B-12/30/04 G0X281AQ 
Dilution Factor:   1 
Analysis Time..:   14:03 Analyst ID :   022952 Instrument ID..:  TRA 

Selenium ND 0.0050 mg/L SW846   6010B 12/28-12/30/04  G0X281AU 
Dilution Factor:  1 

Analysis Time..:   14.03 Analyst ID :   022952 Instrument  ID..:  TOA 

MB Lot-Sample ft:   C4L140000-048    Prep Batch #...: 5004096 
Leach Date :   12/14/04               Leach Batch #..: P434901 

Silicon                    ND                            0.50              mg/L SW846  6010B                01/04/05                G0X281A8 
Dilution Factor:  1 
Analysis Time..:   22:50 Analyst ID.....:   022952         Instrument  ID..:  TRA 

(Continued on next page) 
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METHOD BLANK REPORT 

LEACHATES Metals 

Client Lot #...:  C4L020381 Matr^   S0IiID 

REPORTING PREPARATION-       WORK 
PARAMETER  RESULT  LIMIT UNITS METHOD  ANALYSIS  DATE     ORDER  # 

_Jffl_Lo„t^Sanple #:_C4L14.0000-048- -Prep-Batch #...: 4363091 
Leach Date :   12/14/04               Leach Batch #..: P434901 

Silver                        ND                             0.0050          mg/L SW846  6010B                 12/28-12/30/04  Q0X281AA 
Dilution Factor:  1 

Analysis Tine..:   14:03 Analyst ID :  022952 Instrument ID..:  TRA 

Thallium ND 0.010 mg/L SW846  6010B 12/28-12/30/04  G0X281AW 
Dilution Factor:   1 
AnalyBis Tine..:   14:03 Analyst ID :   022952 Instrument  ID..:  TRA    - 

MB Lot-Sample #:   C4L140000-048     Prep Batch #...:   5004096 
Leach Date :   12/14/04 Leach Batch #..:   P434901 
Tin mi 0.10 mg/L SW846  6010B 01/04/05 G0X281A7 

Dilution Factor:   1 

Analysis Tine..:   22:50 Analyst ID :   022952 Inatrument ID..:  TRA 

MB Lot-Sanqple #:   C4L140000-048     Prep Batch #...:   4363091 
Leach Date :   12/14/04 Leach Batch #..:- P434901 

Vanadium ND 0.050 mg/L SW846   6010B 12/28-12/30/04  G0X281AX 
Dilution Factor:   1 

Analysis Time..:  14:03 Analyst ID   022952        Instrument ID..:  TRA 

ZinC 0.0043  B 0.020 mg/L SW846   6010B 12/28-12/30/04  G0X281A0 
Dilution Factor:  1 

Analysis Time..:   14:03 Analyst  ID :   022952 Instrument  ID..i   TRA 

MB Lot-Sample #:   C4L140000-048    Prep Batch #...: 4352082 
Leach Date :   12/14/04               Leach Batch #..: P434901 
Mercury                     ND                             0.00020       mg/L SW84 6   7470A                 12/17/04                 G0X281A2 

Dilution Factor:  1 

Analysis Time..:   16:22 Analyst ID.....,  400491        Instrument ID..:  PS2 

NOTE(S) ; ^^^ 

Cilculations tie performed before rounding to avoid round-off errors in cakaiUted results. 
B  Esrinutcd result. Result is less than RL. 
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METHOD BLANK REPORT 

LKACHATES Metals 

Client lot #...:   C4L020381 Matrix :  SOLID 

REPORTING PREPARATION-       WORK 
PARAMETER  RESULT  LIMIT TOTITS METHOD  ANALYSIS  DATE     ORDER  # 

-MB_Lot=SaiBple-#:-G4Ll-70000-082—Prep-Batch #...: 4352082 
Mercury                       0.000067  B          0.00020       mg/L SW846  7470A                  12/17/04                  G1AV11AA 

Dilution Factort  1 
Analysis Time..!   16:19 Analyst ID i   400491 Instrument ID..:   PS2 

MB Lot-Sample #:   C4L280000-091     Prep Batch #...: 4363091 
Aluminum                    ND                               0.20               mg/L SW846.6010B                  12/28-12/30/04   G1T171AC 

Dilution Factor:  1 
Analysis Time..:   13:58 Analyst ID :   022952 Instrument ID..i  TRA 

Arsenic                      ND                             0.010            mg/L SW846   6010B                 12/28-12/30/04  G1T171AD 
Dilution Factor:   1 
Analysis Time..:   13:S8 Analyst  ID :   022952 Instrument ID..:  TRA 

Barium                        0.0017  B               0.20              mg/L SW846  6010B                 12/28-12/30/04 G1T171AB 
Dilution Factor:   1 
Analysis Time..:  13:56 Analyst ID :  022952        Instrument ID..:  TKA 

Beryllium                 ND                             0.0050          mg/L SW846   6010B                 12/28-12/30/04  G1T171AF 
Dilution Factor:   1 

' r Analysis Time..:   13:58 Analyst ID :   022952 Instrument ID..:  TRA 

Cadmium                      ND                             0.0050          mg/L SW846  6010B             '   12/28-12/30/04  G1T171AH 
Dilution Factor:   1 
Analysis Time..:  13:58 Analyst ID :  022952        Instrument ID..:  TRA 

Calcium                        ND                                 5.0                   mg/L SW846   6010B                   12/28-12/30/04   G1T171AG 
Dilution. Factor:   1 
Analysis Time..:  13:58 Analyst ID :  022952        Instrument ID..: TRA 

Chromium                   ND                             0.010            mg/L SW846  6010B                 12/28-12/30/04  G1T171AJ 
Dilution Factor:  1 
Analysis Time..:   13:58 Analyst ID :   022952 Instrument ID..:  TRA 

Copper                        ND                              0.025            mg/L SW846   6010B                 12/28-12/30/04  G1T171AK 
Dilution Factor:  1 
Analysis Time..:   13:58 Analyst ID :   022952 Instrument  ID..:  TRA 

Iron                               ND                               0.10               mg/L SW846   6010B                  12/28-12/30/04   G1T171AL 
Dilution Factor:  1 
Analysis Time..:  13:58 . Analyst ID..,..:  0229S2        Instrument ID..: TRA 

(Continued on next page) 

STL Pittsburgh 51 (1   -   78) 



METHOD BLANK REPORT 

LKACHRTES Metals 

Client Lot #...:   C4L020381 Matrix :  SOLID 

REPORTING PREPARATION-       WORK 
PARAMETER  RESULT  LIMIT UNITS METHOD  ANALYSIS  DATE     ORDER  # 
Lea<*                           ND                            0.0030         mg/L SW846  6010B                12/28-12/30/04 G1T171AR 

Dilution Factor:  1 
AnalyoiB Tine..:   13:58 Analyst ID :   022952 Instrument ID..:  TRX 

Magnesium      ND          5.0      mg/L SW846 6010B      12/28-12/30/04 G1T171AM 
Dilution Factor:   1 
Analysis Tine..:   13:58 Analyst ID :   022952 Instrument  ID..:  TEA 

Manganese                ND                            0.015           rag/L SW846  6010B                12/28-12/30/04 G1T171AN 
Dilution Factor:, l 
Analysis Time..:  13:58 Analyst ID i  022952        instrument ID..: TRA 

Nickel                        ND                             0.040            mg/L SW846  6010B                 12/28-12/30/04  G1T171AQ 
Dilution Factor:   1 
Analysis Time..:   13:58 Analyst ID :  022952        Instrument ID..:  TRA 

Selenium                    ND                               0.0050          mg/L SW846   6010B                  12/28-12/30/04  G1T171AU 
Dilution Factor:  l 
Analysis Time..:   13:58 Analyst  ID    022952 Instrument  ID..:  TRA 

Silver                       ND                            0.0050         mg/L SW846  6010B                12/28-12/30/04 G1T171AA 
Dilution Factor:   1 
Analysis Tine..:  13:58 Analyst ID :  022952        Instrument ID..:  TRA 

Thallium                   0.0049 B               0.010            mg/L SW846  6010B                 12/28-12/30/04  G1T171AW 
Dilution Factor:   1 
Analysis Time..:  13:58 Analyst ID :  022952        Instrument ID..: TRA 

Vanadium                  ND                            0.050           mg/L SW846  6010B                12/28-12/30/04 G1T171AX 
Dilution Factor:   1 
Analysis Time..:   13:58 Analyst ID    022952 Instrument  ID..:  TKA 

zinc                               ND                               0.020             mg/L SW846   6010B                  12/28-12/30/04  G1T171A0 
Dilution Factor:  1 
Analysis Time..:   13:58 Analyst ID :  022952        Instrument ID..i  TRA 

MB Lot-Sample #:   C5A040000-096     Prep Batch #...: 5004096 
Antimony                  ND                            0.010           mg/L SW846  6010B             ' 01/04/05                G130T1AC 

Dilution.Factor:   1 
Analysis Time..:  22:45 Analyst ID :   022952 Instrument ID..:  TRA 

Molybdenum             ND                            0.040           mg/L SW846  6010B                01/04/05                G130T1AA 
Dilution Factor:   1 
Analysis Time..:  22:45 Analyst ID :  022952        Instrument ID...  TRA 

(Continued on next page) 
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Client Lot #...: C4L020381 

PARAMETER RESULT 
Silicon ND 

Tin 

NOTK(S): 

ND 

METHOD BLANK REPORT 

LBACHATES Metals 

REPORTING 
LIMIT DNITS  METHOD 

Matrix :  SOLID 

PREPARATION-        WORK 

0.50 mg/L 
Dilutiou-Factor s—l- 
Analysis Time..:   22:45 

0.10 mg/L 
Dilution Factor:   1 
Analysis Time..:   22:45 

ANALYSIS  DATE     ORDER  ft 
01/04/05 G130T1AB SH846  6010B 

Analyst ID :   022952 Instrument ID..:  TRU 

SW846   6010B 01/04/05 G130T1AD 

Analyst ID :   022952 Instrument ID..:   TRA 

Calcublioiu are performed before rounding to tvoid round-off errora in calculued rcsulu. 
B   Estiinated result. Result it less than KU 
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LABORATORY CONTROL SAMPLE EVALUATION REPORT 

LEACHATES Metals 

Lot-Sample 

PARAMETER 

»...:   C4L020381 

PERCENT          RECOVERY               RPD 
RECOVERY     LIMITS             RPD     LIMITS 
99 (80   -   120) 
100 (80   -   120)   1.8      (0-20) 

Dilution Factors  1 

METHOD 
Antimony SW846  6010B 

SW846   6010B 
Analysis Time..:  2 

Molybdenum 102 
104 

(80   -   120) SW846   6010B 
(80   -   120)   2.0      (0-20) SW846  6010B 

Dilution Factor:   1 Analysis Time. 
Instrument ID..:  TRA 

Silicon 98 (80 -   120) SW846   6010B 
99 (80 -   120)   1.4      (0-20) 

Dilution Factor:  1 
Instrument ID..: TRA 

SW846   6010B 
Analysis Time 

Tin 101 (80 -   120) SW846   6010B 
103 (80 -   120)    1.9      (0-20) 

Dilution Factor:  1 
SW846   6010B 

Analysis Tii»e 

Matrix : SOLID 

PREPARATION-        PREP- 
ANALYSIS  DATE     BATCH  ft 

01/04/05          5004096 
01/04/05          5004096 

22:56 Analyst ID :   022952 

01/04/05      •  5004096 
01/04/05 5004096 

22:56 Analyst   ID.?-...:   022952 

01/04/05           5004096 
01/04/05           5004096 

22:56 Analyst  ID :   022952 

01/04/05          5004096 
01/04/05          5004096 

22:56 Analyst ID :   022952 

NDTB(S) 
Calculations «re performed before rounding to avoid round-off errors in calculated resula. 
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LABORATORY CONTROL SAMPLE DATA. REPORT 

PARAMETER 
Antimony 

LKACHATES Metals 

Lot-Sample #. C4L020381 

SPIKE 
AMOUNT 
0.500 
0.500 

MEASURED 
AMOUNT —UNITS 

PERCNT 
 RECVRY RPD 

0.493 mg/L 99 
0.502 mg/L 100 1.8 

Dilution Factor:  1 
Instrument ID..: TRA 

METHOD 
SW846  6010B 
SW846   6010B 

Analysis Time.. 

Matrix. SOLID 

PREPARATION-        PREP 
  ANALYSIS  DATE     BATCH  # 

01/04/05 5004096 
01/04/05 5004096 

22:56 Analyst  ID :   022952 

Molybdenum 1.00 1.02 mg/L            102 
1.00 1.04 mg/L           104 

Dilution Factor:  1 
Instrument ID..:  TRA 

Silicon 10.0 9.76 mg/L           98 
10.0 9.90 mg/L           99 

Tin 

Dilution Factor:   1 
Instrument ID..:  TRA 

2.00 2.01 mg/L 101 
2.00 2.05 mg/L 103 

Dilution Factor:  1 
Instrument ID..:   TEA 

SW846  6010B 
.0     SW846  6010B 

Analysis Time..:^22:56 

SW846   6010B 
.4     SW846   6010B 

Analysis Tine..:   22:56 

SW846  6010B 
1.9     SW846   6010B 

Analysis Time..:  22:56 

01/04/05 
01/04/05 

Analyst ID.. 

5004096 
5004096 

:   022952 

01/04/05 
01/04/05 

Analyst  ID.. 

5004096 
5004096 

.:   022952 

01/04/05 
01/04/05 

Analyst ID.. 

5004096 
5004096 

:   022952 

NOTB(S)r 

Cilculations are performed before rounding to avoid rount-ofT errors in calculated resulu. 
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LABORATORY CQNTRDL SAMPLE EVALUATIQNr REPORT 

LBACHATBS Metals 

Client lot #...:   C4L020381 Matrix :   SOLID 

PERCENT         RECOVERY PREPARATION- 
.PARAMETER  RECOVERY-     LIMITS METHOD   ANALYSIS-DATE- - WORK ORDER # 

LCS Lot-Sanpleif:   C4L170000-082    Prep Batch #...:  4352082 
Mercury                          95                        (80   -   120)      SW846   7470A                         12/17/04 G1AV11AC 

Dilution Factor:   1 Analysis Tine..1   16:20 Analyat ID :   400491 
Instrument ID..:   PS200HG 

LCS lot-Sanqplett:   C4L280000-091     Prep Batch #...:   4363091 
Silver 105 (80   -   120)     SW846 _6010B 12/28-12/30/04  G1T171A2 

Dilution Factor:   1 Analysis Time..:   14:08 Analyst ID    0229S2 
Instrument ID..:  TRACEICP 

Aluminum 103 (80   -   120)      SW846   6010B 12/28-12/30/04   G1T171A3 
Dilution Factor:  1 Analysis Time..:  14:08 Analyst ID :  022952 
Instrument ID..:  TRACEICP 

Arsenic 103 (80   -   120)     SW846   6010B 12/28-12/30/04   G1T171A4 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst  ID :   022952 
Instrument ID..: TRACEICP 

Barium X02 (80   -   120)      SW846   6010B 12/28-12/30/04  G1T171A5 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst  ID    022952 
Instrument ID..: TRACEICP 

Beryllium 99 (80   -   120)     SW846  6010B 12/28-12/30/04  G1T171A6 
Dilution Factor:  l Analysis Time..:   14:08 Analyst ID :  022952 
Instrument ID..: TRACEICP 

Calcium 103 (80   -   120)      SW846   6010B 12/28-12/30/04   G1T171A7 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst  ID ,   022952 
Instrument ID..: TRACEICP 

Cadmium 98 (80   -  120)     SW846  6010B 12/28-12/30/04 G1T171A8 
Dilution Factor:  1 Analysis Time..:  14:08 Analyst ID   022952 
Instrument  ID..:   TRACEICP 

Chromium 103 (80   -   120)     SW846  6010B 12/28-12/30/04  G1T171A9 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst ID :   022952 
Instrument ID..: TRACEICP 

Copper 104 (80   -   120)      SW846   6010B 12/28-12/30/04   G1T171CA 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst ID :  022952 
Instrument  ID..:   TRACEICP 

(Continued on next page) 

STL Pittsburgh 56 (1   -   78) 



Client Lot #... 

JPARAMETER- 
Iron 

Magnesium 

Manganese 

Nickel 

Lead 

Selenium 

Thallium 

Vanadium 

Zinc 

LABORATORY CONTROL SAMPLE EVALUATION REPORT 

LKACHATBS Metals 

C4L020381 Matrix :  SOLID 

PERCENT RECOVERY PREPARATION- 
-RECOVERY —LI-MI-TS —METHOD  ANALYSIS  DATE—WORK "ORDER  # 

95 (80   -   120)     SW846  6010B 12/28-12/30/04  G1T171CC 
Dilution Factor:  1 Analysis Time..:   14:08 Analyst ID :  022952 
Instrument ID..: TRACEICP 

102 (80   -   120)      SW846  6010B 12/28-12/30/04   G1T171CD 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst ID :  022952 
Instrument ID..:  TRACSICT 

101 (80   "   "O)     SW846  6010B 12/28-12/30/04  G1T171CE 
Dilution Factor:  1 Analysis Time..:  14:08 Analyst ID   022952 
Instrument  ID..:   TRACEICP 

99 (80   -   120)      SW846   6010B 12/28-12/30/04  G1T171CG 
Dilution Factor:  1 Analysis Time..:   14:08 Analyst ID :  022952 
Instrument  ID..:  TRACEICP 

101 (80   -   120)     SW846  6010B 12/28-12/30/04  G1T171CH 
Dilution Factor:  1 Analysis Time..:  14:08 Analyst ID :  022952 
Instrument  ID..:  TRACEICP 

102 (80   -   120)     'SW846   G010B 12/28-12/30/04  G1T171CK 
Dilution Factor:  1 Analysis Time..:  14:08 Analyst ID   022952 
Instrument ID..:  TRACEICP 

101 (80   -   120)      SW846   6010B 12/28-12/30/04  G1T171CM 
Dilution Factor:   1 Analysis Time. . :   14:08 Analyst ID -.  022952 
Instrument ID..:  TRACEICP 

102 (80   -   120)      SW846   6010B 12/28-12/30/04   G1T171CN 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst ID    022952 
Instrument  ID. . :   TRACEICP 

105 (80   -   120)     SW846  6010B 12/28-12/30/04  G1T171CP 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst ID :   022952 
Instrument  ID..:  TRACEICP 

NftTBtS): 
Calculations are performed before rounding to avoid round-off errors in calculated results. 
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XABORMORY CONTROL SAMPLE DATA REPORT 

LEACHATBS Metals 

Client Lot #. . .:   C4L020381 ^t,^   sohxr3 

SPIKE       MEASURED                               PERCNT PREPARATION-        WORK 
• -PARAMETER  AMOUNT—AMOUNT UNITS RECVRY METHOD ANALYSIS-DATE     ORDER  # 

LCS Lot-Sample#:   C4L170000-082     Prep Batch #...:   4352082 
Mercury 0.00250  0.00240    mg/L 96 SW846  7470A 12/17/04 G1AV11AC 

Dilution Factor:   1 Analysis Time..,   16:20 Analyst ID :  400491 
Instrument ID..:  PS200HG 

LCS Lot-Sample*:   C4L280000-091     Prep Batch #...:   4363091 

Silver _    0.0500     0.0523        mg/L 105 SW846   6010B 12/28-12/30/04  G1T171A2- 
Dilution Factor:  1 Analysis Time..:  14.08 Analyst ID :  022952 
Instrument ID..: TRACKICP 

Aluminum 2.00 2.06 mg/L 103 SW846  6010B 12/28-12/30/04  G1T171A3 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst  ID :   022952 
Instrument ID..: THACEICP 

Arsenic 2.00 2.05 mg/L 103 SW846  6010B 12/28-12/30/04  G1T171A4 
Dilution Factor:  1 Analysis Time..:   14:08 Analyst ID :  022952 
Instrument  ID..:   TRACKICP 

Barium 2.00 2.03 mg/L 102 SW846   6010B 12/28-12/30/04  G1T171A5 
Dilution Factor:   1 Analysis Tine..:   14:08 Analyst ID :   022952 
Instrument ID..:  TRACEICP 

Beryllium 0.0500     0.0494       mg/L 99 SW846  6010B 12/28-12/30/04 G1T171A6 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst  ID :   022952 
Instrument ID..: TRACEICP 

Calcium 50.0 51.4 mg/L 103 SW846   6010B 12/28-12/30/04   G1T171A7 
Dilution Factor:   1 Analysis Time..•   14:08 Analyst ID ,   0229S2 
Instrument ID..: TRACEICP 

Cadmium 0.0500     0.0491       mg/L 98 SW846   6010B 12/28-12/30/04  G1T171A8 
Dilution Factor:   1 Analysis Time...   14:08 Analyst ID .-022952 
Instrument  ID..:   TRACEICP 

Chromium 0.200        0.207 mg/L 103 SW846  6010B 12/28-12/30/04  G1T171A9 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst ID t   022952 
Instrument ID..:  TRACKICP 

Copper 0.250        0.260 mg/L 104 SW846   6010B 12/28-12/30/04  G1T171CA 
Dilution Factor:   1 Analysis Time..:  14:08 Analyst ID .022952 
Instrument ID..: TRACEICP 

(Continued on next page) 
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Client Lot # 

—PARAMETER 
Iron 

Magnesium 

Manganese 

Nickel 

Lead 

Selenium 

Thallium 

Vanadium 

Zinc 

LABORATORY CONTROL SAMPLE DATA REPORT 

LEACHATES Metals 

:   C4L020381 Matrix :  SOLID 

SPIKE       MEASURED PERCNT PREPARATION-        WORK 
AMOUNT—AMOUNT ON-ITS    RBCVRY METHOD ANALYSIS-DATE-- ORDER # 
1.00 0.947 mg/L 95 SW846   6010B 12/28-12/30/04  G1T171CC 

Dilution Factor:  1 Analysis Tine..:  14:08 Analyst ID   0229S2 
Instrument ID..:  TRACEICP 

50.0 51.2 mg/L 102 SW846  6010B 12/28-12/30/04  G1T171CD 
Dilution Factor:  1 Analysis Time..:   14:08 Analyst ID :  022JS2 
Instrument  ID..:   TRACEICP 

0.500        0.506 mg/L 101 SW846   6010B 12/28-12/30/04  G1T171CB 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst  ID^ :   022952 
Instrument ID..: TRACEICP 

0.500        0.496 mg/L 99 SW846   6010B 12/28-12/30/04  G1T171CQ 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst  ID    0229S2 
Instrument  ID..:   TRACEICP 

0.500        0.504 mg/L 101 SW846   6010B 12/28-12/30/04   G1T171CH 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst ID    022952 
Instrument ID..:  TRACEICP 

2.00 2.04 mg/L 102 SW846   6010B 12/28-12/30/04   G1T171CK 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst ID :   0229S2 
Instrument ID..: TRACEICP 

2-00 2-01 mgA' 101 SW846   6010B 12/28-12/30/04  G1T171CM 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst  ID :   022952 
Instrument ID..:  TRACEICP 

0.500        0.512 mg/L 102 SW846   6010B 12/28-12/30/04  G1T171CN 
Dilution Factor:  1 Analysis Time..:  14:08 Analyst ID..."..:  022952 
Instrument  ID..:   TRACEICP 

0.500       0.527 mg/L 105 SW846   6010B 12/28-12/30/04  G1T171CP 
Dilution Factor:   1 Analysis Time..:   14:08 Analyst  ID :   022952 
Instrument  ID..:  TRACEICP 

NOTB(S) 
Calculations are performed before rounding to avoid roundoff errort in calculated results. 
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MATRIX SPIKE SAMELB EVALUATION REPORT 

LEACHATES Metals 

Client Lot #...: C4L020381 
Date Sampled : 11/23/04 Date Received..: 12/02/04 

Matrix : SOLID 

PARAMETER 
PERCENT  RECOVERY 
RECOVERY  LIMITS 

RPD 
RPD  LIMITS  METHOD 

MS Lot-Sample #: C4L020381-001  Prep Batch #.. 
Leach Date : 12/14/04      Leach Batch #. 
Mercury     18 N     (75 - 125) 

19  N (75   -   125)   6.5      (0-20) 

Dilution Factor:  1 
Analysis Time..:   16:28 

.:   4352082 
:   P434901 

SW846   7470A 
SW846  7470A 

Instrument ID. 
MS Run « ;   43520SS 

MS Lot-Sample #: C4L020381-001 
Leach Date : 12/14/04 
Aluminum    104      (75 

106      (75 

Prep Batch #.. 
Leach Batch #. 

- 125) 

- 125)   1.4      (0-20) 

Dilution Factor:   1 
Analysis Time..:   14:25 
MS Run #    43E3044 

. :   4363091 
,:   P434901 
SW846   6010B 
SW846   6010B 

Instrument ID. 

PREPARATION-       WORK 
ANALYSIS DATE     ORDER  # 

* Moisture :   6.8 
12/17/04 GX6T01ET 
12/17/04 QX6T01EU 

PS200HS       Analyst  ID :   400491 

% Moisture :   6.8 

12/28-12/30/04  GX6T01EX 
12/28-12/30/04  GX6T01E0 

TRACEICP    Analyst  ID »   022952 

Arsenic 102 
104 

Barium 

Beryllium 

100 

103 

93 
97 

Cadmium 94 

95 

(75   -   125) 

(75   -   125)   2.0      (0-20) 
Dilution Factor:  l 

Analysis Tine..:   14:25 
MS Run # ;   4363044 

SW846   6010B 12/28-12/30/04   GX6T01E1 
SW846   6010B 12/28-12/30/04   GX6T01E2 

Instrument ID..:  TRACEICP    Analyst  ID :   022952 

(75   -   125) 

(75   -   125)   2.3      (0-20) 
Dilution Factor:   1 

Analysis Time..:   14:25 
MS  Run  # :   4363044 

SW846   6010B 12/28-12/30/04   GX6T01E3 

SW846   6010B 12/28-12/30/04   GX6T01E4 

Instrument ID..:  TRACEICP    Analyst  ID    0229S2 

(75   -   125) 

(75   -   125)   4.0      (0-20) 
Dilution Factor:  1 

Analysis Time..:   14:25 
MS Run tf    4363044 

SW846  6010B 12/28-12/30/04  GX6T01E5 
SW846   6010B 12/28-12/30/04   GX6T01E6 

Instrument ID..:   TRACEICP    Analyst  ID :   022952 

(75   -   125) 

(75   -   125)    1.6      (0-20) 

Dilution Factor:   1 
Analysis Time..:   14:25 
MS Run #    4363044 

SW846   6010B 12/28-12/30/04   GX6T01E9 
SW846   6010B 12/28-12/30/04   GX6T01FA 

Instrument ID..:   TRACEICP    Analyst  ID    022952 

(Continued on next page) 
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MATRIX SPIKE SAMBUZ EVALOATiaH REPC«T 

LEACHATBS Metals 

Client Lot #...: C4L020381 
Date Sampled : 11/23/04 

Matrix. 
Date Received. 

PARAMETER 
-Calcium- 

Chromium 

Iron 

Lead 

Magnesium 

PERCENT 

RECOVERY 
NC 
NC 

99 

101 

88 
93 

97 
98 

99 
101 

Manganese 98 
100 

RECOVERY 

LIMITS 
-475-—12S| 

(75   -   125) 

RPD 
RPD 

LIMITS 

12/02/04 

METHOD 

SOLID 

(0-20) 
Dilution Factor:   1• 
Analysis Time..:  14:25 
MS Run #, ;   4363044 

-SW846 
SW846 

6010B 
6010B 

PREPARATION-        WORK 

ANALYSIS  DATE     ORDER  # 

-12/28-1-2/30-/^4  GX6T01E7 
12/28-12/30/04  GX6T01E8 

Instrument ID..:  TRACEICP    Analyat ID :   022952 

(75   -   125) 

(75   -   125)   2.3      (0-20) 
Dilution Factor:  1 
Analysis Time..:   14:25 

MS Run #    4363044 

SW846   6010B 12/28-12/30/04   GX6T01PC 
SW846   6010B 12/28-12/30/04   OX6T01PD 

instrument ID..:  TRACEICP    Analyst ID :   022952 

Copper 105 (75   -   125) 

107                   (75   -   125)   2.0      (0-20) 

Dilution Factor:  1 
Analysis Time..:   14:25 
MS Run # ;   4363044 

SW846  6010B 12/28-12/30/04   GX6T01FE 
SW846   6010B 12/28-12/30/04   GX6T01FF 

Instrument  ID..:   TRACEICP    Analyst  ID :   022952 

(75   -   125) 

(75   -   125)   5.1      (0-20) 
Dilution Factor:  1 

Analysis Time..:  14:25 
MS Run # :   4363044 

SW846   6010B 12/28-12/30/04   GX6T01FG 
SW846   6010B 12/28-12/30/04   GXST01PH 

Instrument  ID..:  TRACEICP    Analyst ID :   022952 

(75   -   125) 

(75   -   125)   1.4      (0-20) 
Dilution Factor:   1 
Analysis Time..:   14:25 
MS Run #    4363044 

SW846  6010B 12/28-12/30/04  GX6T01FT 
SW846   6010B 12/28-12/30/04  GX6T01FU 

Instrument  ID..:   TRACEICP    Analyst ID :   022952 

(75   -   125) 
(75   -   125)   2.0      (0-20) 

Dilution Factor:   1 
Analysis Time..:  14:25 
MS Run # :   4363044 

SW846  6010B 12/28-12/30/04  GX6T01FJ 
SW846   6010B 12/28-12/30/04   GX6T01FK 

Instrument  ID..:   TRACEICP    Analyst  ID :   022952 

(75   -   125) 

(75   -   125)   2.0      (0-20) 
Dilution Factor:   1 
Analysis Time..:  14:25 
MS Run # :   4363044 

,SW846   6010B 
SW846   6010B 

12/28-12/30/04  GX6T01FL 
12/28-12/30/04   GX6T01FM 

Instrument ID..:  TRACEICP    Analyst ID :   022952 

(Continued on next page) 
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MATRIX SPIKB SAMPLE EVALUATION REPORT 

Client Lot #. 
Date Sampled.. 

PARAMETER 
Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

C4L020381 
11/23/04 

PERCENT       RECOVERY 
RECOVERY     LIMITS 
95 
96 

LEACHATES Metals 

Date Received..:   12/02/04 

RPO 
RPD    LIMITS    METHOD 

Matrix. SOLID 

100 
102 

104 
107 

98 
99 

Zinc 

99 

102 

102 
104 

NOTB(S): 

(75   -   125) SW846  6010B 

(75   -   125)   0.91   (0-20)     SW846  6010B 

Dilution Factor:  1 

Analysis Time..:   14:25 

MS Run # :   4363044 

PREPARATION-       WORK 

ANALYSIS  DATE     ORDER  # 

12/28-12/30/04   QX6T01FQ 

12/28-12/30/04  GXiSTOlPR. 

Instrument ID..:   TRACEICP    Analyst  ID    022952 

(75   -   125) 

(75   -   125)   1.5      (0-20) 

Dilution Factor:   1 

Analysis Tine..i   14:25 
MS Run # :   4363044 

SW846  6010B 12/28-12/30/04  GX6T01FX 

SW846  6010B 12/28-12/30/04  GX6T01F0 

Instrument ID..:  TRACEICP    Analyst ID .-   022952 

(75   -   125) SW846  6010B 

(75   -   125)   2.3      (0-20)     SW846  6010B 
Dilution Factor:   1 

Analysis Time..:   14:25 Instrument  ID. 
MS Run # :   4363044 

12/28-12/30/04   GX6T01EV 

12/28-12/30/04  GX6T01EW 

TRACEICP    Analyst ID :   022952 

12/28-12/30/04  GX6T01F3 

12/28-12/30/04  GX6T01F4 

(75   -   125) SW846   6010B 
(75   -   125)   1.3      (0-20)      SW846   6010B 

Dilution Factor:   l 

Analysis Time..:   14:25 Instrument ID..:  TRACEICP    Analyst ID :  022952 
MS Run # :   4363044   . 

12/28-12/30/04   GX6T01F5 

12/28-12/30/04  GX6T01F6 

(75   -   125) SW846   6010B 

(75   -   125)   2.3      (0-20)     SW846  6010B 
Dilution Factor:   1 

Analysis Time..:   14:25 Instrument ID..:  TRACEICP    Analyst ID >   0229S2 
MS  Run # :   43 63044 

(75   -   125) 

(75   -   125)    2.3      (0-20) 

Dilution Factor:   1 

Analysis Time..:  14:25 

MS Run ft    4363044 

SW846  6010B 12/28-12/30/04  GX6T01F7 
SW846   6010B 12/28-12/30/04   GX6T01F8 

Instrument  ID..:   TRACEICP    Analyst  ID :   022952 

Calculatiom are performed before rounding to avoid round-off errors in calculated results. 
NC The recovery and/or RPD were not calculated. 

N  Spiked analyte recovery is outside seated control limia. 
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Client Lot #...: C4L020381 
Date Sampled : 11/23/04 

MATRIX SPIKE SAMPLE DATA REPORT 

LKACHATES Metals 

Date Received..: 12/02/04 

SAMPLE SPIKE   MEASRD 
PARAMETER AMOUNT AMT     AMOUNT  UNITS 

PERCNT 
RECVRY RPD  METHOD 

Matrix .•.. • SOLID 

PREPARATION-  WORK 
ANALYSIS DATE  ORDER # 

* Moisture : 6.8 

12/17/04    GX6T01ET 

MS Lot-Sanple #: C4L020381-001  Prep Batch #...: 4352082 
Leach Date : 12/14/04      Leach Batch #..: P434901 
Mercury 

ND 0.00500  0.00087 mg/L 18 SW846  7470A 
Qualifiers:  N 

ND 0.00500   0.00093 mg/L 19 6.5    SW846  7470A 12/17/04 GX6T01EU 
Qualifiers:   N 
Dilution Factor:  1 

Analysis Time..:   16:28 Instrument ID..:  PS200HG      Analyst ID :  400491 
MS Run # :   43S20S5 

MS Lot-Sanple #:   C4L020381-001    Prep Batch #.. 
Leach Date :   12/14/04 Leach Batch #. 
Aluminum 

1.4 
1.4 

Arsenic 
ND 
ND 

Barium 

Beryllium 

2.00         3.48         mg/L 104 
2.00         3.53         mg/L 106 

Dilution Factor:   1 

Analysis Time..:  14:25 
MS Run it :   4363044 

2.00         2.03         mg/L 102 
2.00          2.07          mg/L 104 

Dilution Factor:  1 
Analysis Time..:  14:25 
MS Run # :   4363044 

0.025 2.00 2.03         mg/L 100 
0.025 2.00 2.08         mg/L 103 

Dilution Factor: 1 
Analysis Time..: 14:25 
MS Run #  4363044 

ND 0.0500     0.0464     mg/L 93 
ND 0.0500     0.0484     mg/L 97 

Dilution Factor:  1 
Analysis Time..:   14:25 
MS Run # . . . :   4363044 

4363091 

P434901 % Moisture :   6.8 

SW846   6010B       12/28-12/30/04  GX6T01EX 
1.4     SW846   6010B       12/28-12/30/04  GX6T01E0 

Instrument  ID..:   TRACEICP    Analyst  ID i   022952 

SW846   6010B 
2.0     SW846   6010B 

12/28-12/30/04 GX6T01E1 
12/28-12/30/04  GX6T01E2 

Instrument ID..:  TRACEICP    Analyst ID :   022952 

SW846   6010B       12/28-12/30/04  GX6T01E3 
2.3     SW846   6010B        12/28-12/30/04  GX6T01E4 

Instrument  ID..:   TRACEICP    Analyst  ID :   022952 

SW846   6010B        12/28-12/30/04  GX6T01E5 
4.0     SW846   6010B       12/28-12/30/04  GX6T01E6 

Instrument ID..: TRACEICP   Analyst ID   022952 

(Continued on next page) 
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Client Lot #...: 
Date Sampled : 

SAMPLE 
PARAMETER AMOUNT 

..Cadmium 
ND 
ND 

C4L020381 
11/23/04 

MATRIX SPIKE SAMPLE JQATA REPORT 

LKACHATES Metals 

Date Received..: 12/02/04 
Matrix. SOLID 

SPIKE  MEASRD 
AMT    AMOONT UNITS 

PERCNT 

RECVRY RPD    METHOD 
PREPARATION- WORK    . 

 ., ANALYSIS  DATE ORDER  # 

I'llll    I'ltT,    ^ 94 SW846  6010B       "/28-12/30/04 GX6T01E9 
0.0500     0.0476     mg/L 95 1>6     SW846   6010B       U/2B-X2/30/0* GX6T01FA 

Dilution Factor:   1 

Analysis Ti«e.. ,   14:25 Inatn^ent ID..,  TRACEICP    Analyst ID , 022952 
MS Run * :   4363044 

Calcium 
466 50.0 512  NC     mg/L 
466 50.0 518  NC    mg/L 

Dilution Factor:  1 
Analysis Time..:   14:2s 
MS Run # :   4363044 

SW846   6010B       12/28-12/30/04  GX6T01E7 
SW846   6010B        12/28-12/30/04   GX6T01E8 

Instrument ID..:  TRACEICP    Analyst ID ;   022952 

Chromium 

Copper 

Iron 

Lead 

0.0039     0.200        0.202       mg/L 99 
0.0039     0.200        0.206       mg/L 101 

Dilution Factor: 1 

Analysis Time..: 14:25 
MS Run # ; 4363044 

2.3 
SW846 6010B 
SW846 6010B 

12/28-12/30/04 GX6T01PC 
12/28-12/30/04 GX6T01PD 

ND 
ND 

0.250        0.263       mg/L 105 
0.250       0.268       mg/L 107 

Dilution Factor:  1 
Analysis Time..:   14:25 
MS Run # :   4363044 

0.022 
0.022 

1.00 
1.00 

ND 

ND 

0.905       mg/L 88 
0.952        mg/L 93 

Dilution Factor:   1 
Analysis Time..:   14:25 
MSRun#.. :   4363044 

0.500       0.484       mg/L 97 

0.500        0.490       mg/L 98 

Dilution Factor: 1 

Analysis Time..: 14:25 
MS Run S : 4363044 

Instrument  ID..:   TRACEICP    Analyst  ID :   022952 

SW846   6010B        12/28-12/30/04  GX6T01PE 
2.0     SW846   6010B       12/28-12/30/04  GX6T01FF 

Instrument  ID..:  TRACEICP    Analyst ID :   0229S2 

SW846   6010B        12/28-12/30/04   GX6T01PG 
5.1     SW846  6010B       12/28-12/30/04  GX6T01FH 

Instrument ID..:   TRACEICP    Analyst ID ,   022952 

SW846  6010B       12/28-12/30/04  GX6T01FT 
1.4     SW846   6010B        12/28-12/30/04   GX6T01FU 

Instrument ID...  TRACEICP   Analyst ID......  022952 

(Continued on next page) 
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Client Lot #...: 
Date Sampled...: 

SAMPLE 
PARAMETER AMOUNT 
Magnesium 

ND 
ND 

C4L020381 
11/23/04 

MATRIX SPIKE SAMPLE DATA REPORT 

LEACHATKS Metals 

Date Received..: 12/02/04 
Matrix. SOLID 

SPIKE   MEASRD 
AMT    AMOUNT UNITS 

PERCNT 

RECVRY RPD     METHOD 
PREPARATION- WORK 

  ANALYSIS  DATE ORDER  ft 

tl'l tl'l ^ " S"*46 6010B       12/28-12/30/04 GX6T01FJ 
bO.O 50.7 mg/L 101 2.0     SW846   6010B       12/28-12/30/04 GX6T01FK 

Dilution Factor:  1 

Analyois Time..:  14:2S Instrumeat ID..:  TRACEICP    Analyst ID • 022952 
MS Run #    4363044 

Manganese 

Nickel 

0.0013  0.500  0.492  mg/L      gtL. 
0.0013     0.500.        0.502        mg/L 100 

Dilution Factor:  1 
Analysis Time..:   14:25 
MS Run # ;   4363044 

ND              0.500        0.477       mg/L 95 
ND              0.500        0.481       mg/L 96 

Dilution Factor:  1 

Analysis Time..:  14:25 
MS Run # :   4363044 

Selenium 

ND 
ND 

Silver 
ND 
ND 

2.00         2.01         mg/L 100 
2.00          2.04          mg/L 102 

Dilution Factor:  1 
Analysis Time..:   14:25 
MS Run # ,   4363044 

0.0500  0.0520  mg/L       104 
0.0500 0.0533 mg/L      107 

Dilution Factor:   1 
Analysis Time..:   14:25 
MS Run # :   4363044 

SW846   6010B        12/28-12/30/04  GX6T01PL 
2.0     SW846   6010B       12/28-12/30/04  GX6T01FM 

Instrument  ID..:   TRACEICP    Analyst  ID :   0229S2 

SW846  6010B       12/28-12/30/04  GX6T01PQ 
0.91   SW846   6010B        12/28-12/30/04  GX6T01FR 

Instrument  ID..:   TRACEICP    Analyst ID :   022952 

SW846  6010B       12/28-12/30/04  GX6T01FX 
1.5     SW846   6010B       12/28-12/30/04  GX6T01F0 

Instrument ID..: TRACEICP    Analyst ID   022952 

SW846   6010B        12/28-12/30/04   GX6T01EV 

2.3     SW846   6010B       12/28-12/30/04  GX6T01EW 

Instrument ID..:  TRACEICP    Analyst ID :   0229S2 

Thallium 

0.0047     2.00         1.96         mg/L 98 
0.0047     2.00          1.98          mg/L 99 

Dilution Factor:   1 
Analysis Time..:  14:25 

.   MS Run # :   4363044 

1.3 
SW846   6010B 
SW846   6010B 

12/28-12/30/04  GX6T01F3 
12/28-12/30/04  GX6T01F4 

Instrument  ID..:   TRACEICP    Analyst ID •   022952 

(Continued on next page) 
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MATRIX SPIKE SMfPLS  DAXA. REPORT 

LEACHATES Metals 

Client Lot #...: C4I,020381 
Date Sampled...: 11/23/04 Date Received. 12/02/04 

SAMPLE SPIKE  MEASRD PERCNT 
PARAMETER AMOUNT AMT     AMOUNT UNITS      RECVRY RPD METHOD 
Vanadium • 

Matrix : SOLID 

PREPARATION-  WORK 
ANALYSIS DATE  ORDER # 

ND 
ND 

0.500 
0.500 

0.497       mg/L                 99 SW846   6010B       12/28-12/30/04  GX6T01FS 
0.509       mg/L                 102 2.3     SW846  6010B       12/28-12/30/04  GX6T01F6 

Dilution Factor:   l 

Analysis Time..:   14:25 Instrument ID..:  TRACEICP    Analyst ID :   022952 
MS Run * :   4363044 

Zinc 
ND 
ND 

0.500 
0.500 

0.510       mg/L 102 
0.522       mg/L 104 

Dilution Factor:  1 

Analysis Time..:  14:25 
MS Run # j   4363044 

NOTE(S); 

Calculations are performoJ before rounding to avoid round-off errors in calcuUted results. 
NC The recovery and/or RPD were not calculated. 

N  Spiked analyte recovery is outside stated control limits. 

SW846   6010B 
2.3     SW846   6010B 

12/28-12/30/04  GX6T01F7 
12/28-12/30/04   GX6T01F8 

Instrument  ID..:   TRACEICP    Analyst  ID :   022952 
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EA Engineering ISG Slag 

Hexavalent Chromium 

Lab Name: STL PITTSBURGH 

Client Name:      EA Engineering, Science and Technology 

Matrix: SOLID 

Method: 

Lot Number: 

SW846        7196A 

C4L020381 

LEACHATE, DI (ASTM D3987-85) - 18 hour 

Client Sample ID Sample 
Number Workorder Result Units 

Reporting 
Limit 

Dilution 
Factor 

Prep Date - Analysis 
Date/Time QC Batch 

ISG-FRESH C4L020381    001    j GX6T01CX ND mgA. o.oio 1 12/140004 - 12/14/2004 11:36 4349488 

ISG-W C4L020381    002    ! GX6T41A3 ND rngt 0.010 1 12/14/2004 - 12/14/2004 11:38 4349488 

ISG-AWT C4L020381    003 GX6T51AE 0.019 mg/L 0.010 1 12/14/2004 - 12/14/2004 11:39 4349488 

ISG-BWT C4L020381    004 GX6T61AE ND mg/L 0.010 1 12/14/2004 - 12/14/2004 11:40 4349486 
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EA Engineering ISG Slag 

DILeachable Sulfate 

Lab Name:        STL PITTSBURGH 

Client Name:      EA Engineering, Science and Technology 

Matrix: SOLID 

Method: 

Lot Number 

MCAWW     300.0A 

C4L020381 

DI-LEACHATE 

Client Sample ID 
Sample 
Number Workorder Result Units 

Reporting 
Limit 

Dilution 
Factor 

Prep Date - Analysis 
Date/Time QC Batch 

ISG-FRESH C4L020381    001 6X6T01C1 ND mg/L 1.0 1 12/28/2004 - 12/3<V2004 03:47 4365114 

ISG-W C4L020381    002 GX6T41AS 2.5 mg/L 1.0 1 12/2fl/2004 - 12/302004 04:32 4385114 

ISGnAWT C4L020381    003 GX6T61AG M2 mgA. "~    1.0 1 12/29/2004 - 12/30/2004 04:47 4385114 

ISG-BWT C4L020381    004 GX6T61AG 36.8 mg/L 1.0 1 12/29/2004 - 12/30/2004 05:02 4385114 

STL PITTSBURGH , 
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EA Engineering ISG Slag 

Hexavalent Chromium 

Lab Name: STL PITTSBURGH 

Client Name:      EA Engineering, Science and Technology 

Matrix: SOLID 

Method: 

Lot Number 

SW846        7196A 

C4L020381 

|Alkaline digestion. Hex. Chromium 

Client Sample ID Sample 
Number Workorder Result Units 

Reporting 
Limit 

Dilution 
Factor 

Prep Date - Analysis 
Date/Time QC Batch 

ISG-FRESH C4L020361    001 GX6T01A4 3.6 mgftg 0.43 1 12/160004 • 12/18/2004 10:26 4331486 
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EA Engineering ISG Slag 

Percent Solids 

Lab Name: STL PITTSBURGH 

Client Name:      EA Engineering, Science and Technology 

Matrix: SOLID 

Method: 

Lot Number: 

MCAWW     160.3 MOD 

C4L020381 

Total Residue as Percent Solids 

Client Sample ID Sample 
Number Workorder Result Units 

Reporting 
Limit 

Dilution 
Factor 

Prep Date-Analysis 
Date/Time QC Batch 

ISG-FRESH C4L020381    001 GX6T01AA 03.2 % 1.0 1 12/20/2004 - 12/21/2004 05:31 4355133 
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EA Engineering ISG Slag 

Hexavalent Chromium 

Ub Name: STL PITTSBURGH 

Client Name:      EA Engineering, Science and Technology 

Matrix: SOLID 

Method: 

Report ID: 

Date/Time Received: 

SW846        7196A 

C4L020381 

12/2/2004 10:00:00AM 

Client Sample ID 
Sample 
Number Workorder Result Uniti 

Reporting 
Limit 

Prep/ Analysis 
Date QC Batch 

RPD/Limit 
(%) 

BLK - C4L140000048B 648 MB G0X261A3 ND mg/L 0.010 12/14/2004 .   12/14/2004 4349486 

BLK • C4I140000486B 486 MB G02D41AC NO mgO. 0.010 12/14/2004 •   12/14/2004 4349486 
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EA Engineering ISG Slag 

DILeachable Sulfate 

Lab Name:         STL PITTSBURGH 

Client Name:      EA Engineering, Science and Technology 

Matrix:              SOLID 

Method:                          MCAWW     300.0A 

Report ID:                         C4L020381 

Date/Time Received:          12/2/2004 10:00:00AM 

Client Sample ID 
Sample 
Number Workorder Result Units 

Reporting 
Limit 

Prep/ Analysis 
Date QC Batch 

RPD/Limit 
(V.) 

BLK-C4I140000048B 048 MB G0X281A4 NO mg/L 1.0 12/29/2004 -   12000004 43651H 

BLK-C4L300000114B 114 MB G10W41AA NO mg/L 1.0 12/29/2004  .    12/30/2004 4365114 

STL PITTSBURGH 
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EA Engineering ISG Slag 

Hexavalent Chromium 

Lab Name: STL PITTSBURGH 

Client Name:      EA Engineering, Science and Technology 

Matrix: SOLID 

Method: 

Report ID: 

Date/Time Received: 

SW846        7196A 

C4L020381 

12/7/2004 12:40:00PM 

Client Sample ID 
Sample 
Number Workorder Result Unit* 

Reporting 
Limit 

Prep/Analysis 
Date QC Batch 

RPD/Limit 
(%) 

BLK-C4L160000473B 473 MB G09E71AA ND mg/kg 0.40 12n6/2004 -   12/18/2004 4351466 

STL PITTSBURGH 
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EA Engineering ISG Slag 

Percent Solids 

Lab Name: 

Client Name: 

Matrix: 

STL PITTSBURGH 

EA Engineering, Science and Technology 

SOLID 

Method:                            MCAWW     160.3 MOD 

Report ID:                          C4L020381 

Date/Time Received:          12/2/2004 10:00:00AM 

Client Sample ID 
Sample 
Number Workorder Result Units 

Reporting 
Limit 

Prep/ Analysis 
Date QC Batch 

RPD/Limit 
(%) 

INTRA-LAB QC 001 DUP GX47K1D0 54.8 % 1.0 12002004 -   12/21/2004 4355133 0.53/20 
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EA Engineering ISG Slag 

Hexavalent Chromium 

Lab Name: STL PITTSBURGH 

Client Name:      EA Engineering, Science and Technology 

Matrix: SOLID 

Method: 

Lot Number: 

Date/Time Received: 

SW846        7196A 

C4L140000 

12/2/2004 10:00:00AM 

Client Sample ID 
QC Sample 

Type Workorder 
Recovery 

(%) 
Control 

Umlti(%) 
Prep/ Analysis 

Date QC Batch 
RPD/Limit 

(%) 

CHECK SAMPLE LCS G02D41AA 102 75-125 12/1*2004 .  12rt4/20<K 4349486 

STL PITTSBURGH ^ 
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EA Engineering ISG Slag 

DILeachable Sulfate 

Lab Name:        STL PITTSBURGH 

Client Name:      EA Engineering, Science and Technology 

Matrix: SOLID 

Method: 

Lot Number: 

Date/Time Received: 

MCAWW     300.0A 

C4L020381 

12/2/2004 10:00:00AM 

Client Sample ID 
QC Sample 

Type Workorder 
Recovery 

(%) 
Control 

Liinits(%) 
Prep/Analysis 

Date QC Batch 
RPD/Limit 

(V.) 

ISG-FRESH MSO GX6T01GD 107 75-125 12090004 .  12/30/2004 4365114 0.18/20 

• CHECK SAMPLE LCS G10W41AC 97 90-110 12/290004 -   12000004 4365114 

ISG-FRESH MS GX6T01GC 107 75-125 
  

12090004 .  12/300004 4365114 0.18/20 

STL PITTSBURGH 
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EA Engineering ISG Slag 

Hexavalent Chromium 

Lab N«me: STL PITTSBURGH 

Client Name:      EA Engineering, Science and Technology 

Matrix: SOLID 

Method: 

Lot Number: 

Date/Time Received: 

SW846        7196A 

C4L070237 

12/7/2004 12:40:00PM 

Client Sample ID 

LAB MS/MSD 

LAB MS/MSD 

LAB MS/MSD 

LAB MS/MSD 

CHECK SAMPLE 

QC Sample 
Type 

MS 

MS 

MSD 

MSD 

Workorder 
Recovery 

(%) 

G0FKR1A5   ' 36 N 

600KP1A5 104 

60FKR1A6 

LCS 

G00KP1A6 

G1FWX1AA 

38 N 

1C6 

103 

Control 
LimiU(%) 

75-125 

75 -125 

75-125 

Prep/ Analysis 
Date 

12/160004 .  12/180)04 

75-125 

75-125 

QC Batch 

4351486 

12/140004 -  12/14/2004 4349344 

12/16/2004 -  12/18/2004 

12/14/2004 •  12/14/2004 

12/16/2004 .  12/18/2004 

4351486 

RPD/Limit 
(%) 

5.8/20 

1.5/20 

4349344 

4351488 

5.8/20 

1.5/20 

STL PITTSBURGH 
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SEVERN 

TRENT 

NELAC REPORTING: 

STL 
\H ACco 

The format and content of the attached report meets NELAC standards and guidelines except as 
noted in the narrative. The table below presents a summary of the certifications held by STL 
Pittsburgh. Our primary accreditation authority for the Non-potable water and Solid & Hazardous 
waste programs is New York State DOH. A more detailed parameter list is available upon request 
Please ask your project manager for this information when required. 

Certifjing 
State/Program 

NFESC 
USACE 

jJS_DepJLoLAgriculture_ 

Cerlincatc # 

NA 

Program Types STLPillsburgh 

NA^o^:- 
(#S-46425) 

NAVY 
Corps of Engineers 

Foreign Soil Import Permit | 

Arkansas (*03-p22-1)J 
•\- 

HW 

California - nelac 04224CA WW 
HW 

.Connecticut. ,(#F>H-0688): WW' 
HW- 

X 
X 

Florida-nelac 

Illinois - nelac 

(#E87660) WW 
HW 

(#200005):: 

Kansas - nelac (#E-10350) 

WWi 
HW 

X 
X 

WW 
HW 

Louisiana - nelac ;-(#93200)> iVMm4 

New Hampshire - nelac 

NewJersey-nelac     : > 

(#203002) 

,-005)      = 

HW • ' •  X ' v'''^",' 
WW 

New York - nelac 

North Carolina 

(#11182) 

North Dakota R-075 

WW 
HW 

. (#434) :.,v:; zU '-••<•; SiiiEfS&y^ 

X 
X 

&mA 

X 
X 

WW 
HW 

X 
X 

Ohio Vap .(#CLp063) WW 
HW.' 

South Carolina (#89014001) WW 
HW 

. Utah-nelac' (STLP); 

West Virginia (#142) 

Wisconsin mmh. 

-HW,: 

X 
-;x'>;'- 

X 
X 

WW 
HW 

X 
X 

998027600 WW. 
?HW- 

:X:i 
"x- 

The codes utilized for program types are described below: 

HW Hazardous Waste certification 
WW        Non-potable Water and/or Wastewater certification 
X Laboratory has some form of certification under the specific program. Many states certify laboratones for specific parameters or 

tests within a category. The information in the table indicates the lab is certified in a general category of testing. Please contad 
the laboratoiy if parameter specific certification information is required. 

PADEP Lab Registration for STL Pittsburgh is 02-416 
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CASE NARRATIVE 

EA Engineering 
ISG Slag 

STLLot#:C4L140133 

Sample Receiving: 
STL Pittsburgh received samples on December 14,2004. The cooler was received within 
the proper temperature range. 

If project specific QC was not required for samples contained in this report, when batch 
QC was completed on these samples, anomalous results will be discussed below. 

Metals: 
Due to matrix interference the samples were analyzed at a dilution for the ICP MS 
analytes. 

For the matrix spike and matrix spike duplicate, calcium and magnesium recoveries were 
not calculated due to the concentration ofanalyte in the sample being >4 times the 
concentration of spike added. 

General Chemistry: 
The samples were analyzed at a dilution for sulfate. 
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METHODS SUMMARY 

C4L140133 

PARAMETER 

Hexavalent Chromium 
ICP-MS (6020) 
Mercury in Liquid Waste (Manual Cold-Vapor) 
Sulfate 

ANALYTICAL 
METHOD  

SW846 7196A 
SW846 6020 
SW846 7470A 
MCAWW 300.0A 

PREPARATION 
METHOD  

SW846 7196A 
SW846 3010 
SW846 7470A 
MCAWW 300.0A 

References: 

MCAWW    "Methods for Chemical Analysis of Water and Wastes", 
EPA-600/4-79-020, March 1983 and-subsequent revisions. 

SW846    "Test Methods for Evaluating Solid Waste, Physical/Chemical 
 Methods", Third Edition, November 1986 and its updates. 
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SAMPLE SUMMARY 

C4U.40133 

SAMPLED SAMP 
WO #  SAMPLEtt CLIENT SAMPLE ID  DATE    TIME 

GOOKP   001   SLAG ELUTRIATE-CHRONIC TESTS 12/13/04 11:45 
GOOKR  002   SOLID PHASE ACUTE TEST 12/13/04 12:00 

NOTB(S) :  
- The uuiytical results of the samples lined above are presented on the following pages. 

- All calculations are performed before rounding to avoid round-off errors in calculated results. 

- Results noted as "ND" were not detected at or above the stated limit. 

- This report must not be reproduced, except in full, without the written approval of the laboratory. 

• Results for the following parameters are never reported on a dry weight basis: color, corrosivity, density, flashpoint, ignitability, layers, odor, 

paint filter test, pH, porosity pressure, reactivity, redox pwouial, specific gravity, jpot tests, solids, solubility, temperature, viscosity, and weight. 
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Chain of 
» Custody Record 
rt 
03 STL-4124   (0901)  

STL SEVERN 

TRENT 

Severn Trent Laboratories, Inc. 

tf Client 

3     EA-   Eo60> 
IQ 

Project Manager ' ' Oafs 

It/ft/olf 
Chain ol Custody Number 

175218 
Address 

JSUUfc-TPib £!.\fc£u6- 
Telephone Number (Area Code)/Fax Number Tell 

City Zip Code 
4(o^7t-49^ 

Lab Number 

Lab Contact "Site Contact . i^.^ WIOVJ. 

Page. of 

Project Name and Location (State) Carrier/Waybill Number 

Contract/Purchase Order/Quote No. 

Sample I.D. No. and Description 
(Containers for each sample may be combined on one line) 

Date rime 

Matrix 

7 

Containers & 
Preservatives 

& 

* 

Analysis-(Attach list if 
more space is needed) 

7 

u> 

8 

Special Instructions/ 
Conditions of Receipt 

SUM; EiumtiArg. -Catoocc TEvrs vdnM. m< S <B v 

7 7 Soci^ ^V\ ft^E. Ae^-xfc." Tesn- li/*M 1140 3i 3) 5: 
<n 

Possible Hazard Identification 

D Non-Hazard       • Flammable     D S«r«n frrilanj      Q Poison S      D (Mnown 

Sample Disposal 

\3 ffetum To Client      {3 Disposal By Lab      Q Archive For . 
(A ta* m^y be ossessmf * samples are retained 

, Months    /onger Wan > montf^ 

Turn Around Title Required 

• 24 Hours 7 Days      Dupays      DgfDays     D Otfief, 
, Time 

•J^  XHeBnguishedBy 

OC Requirements (Spedly) 

'tf^tfyt^ 
Dale Time 

2. Received By Date Time 

Comments 
it" 
U1 
— OlSTRlBUTtON:  WHITE • Returned to Client with Report: CANARY • Suys trth the Sample: PINK • Field Copy 



Client:    £,A - £^IA(U\A^ \ . 

Cooler Rec'd & Opened for Temp. Check on:, 

Coolers Opened and Unpacked on:  

Cooler Receipt Form 
STL Pittsburgh 

' Project: 

STL Pittsburgh Lot Number:. 

/aM* 
teMnH- 

CMLltyig 

Quote:  6/9^/- 

Bv:   &F 
(Signature) 

1.   Were custody seals on the outside of the cooler?. 

If YES, how many and where? Quantity \_ Location r/hA^ 

Were signatures and date correct? •    •    '  • 

2. 

3. 

4. 

5. 

6. 

Were custody papers included inside the cooler?, 

Were custody papers properly filled out (ink, signed, match labels)?, 

Did you sign the custody papers in the appropriate place? ________ 

Was shippers packing slip attached to this form?        •  

Were packing materials used? ] ' 

If YES, what type?. $ti Ult \M 
7. Were the samples chilled? (Record temperatures on reverse side.). 

8. Were the samples appropriately preserved?  

9. Were all bottles sealed in separate plastic bags?  

f 

10.   Did all bottles arrive in good condition (unbroken)?. 

11. Were all bottle labels complete (sample ID, preservatives, etc.)?, 

12. Did all bottle labels and/or tags agree with custody papers?  

13. Were correct bottles used for tests indicated?  

14. Were all VOA vials checked for the presence of air bubbles? 

15. Was a sufficient amount ofjample sent in each bottle?. 

16.      Samples received by:/FEDEX \ UPS     CLIENT DROP-OFF 

Explain any discrepancies: 

OTHER       AIRBORNE 

Level 2 Review 

Was contacted on 

STL PT/Dec-04/96-005/COOL.DOC 

STL Pittsburgh 

by. .to resolve discrepancies. 

Page 1 of2 
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Cooler Receipt Form 
STL Pittsburgh 

P: Preserved 

UP: Unpreserved 

Sample ID 

TMCT 

PH<3 

DMET 

PH-C 

HG 

PIK2 
NUT{1) 

PH<2 

CM 

PHMJ 

00 
TPHC 

PH<2 

PHEN 

PJK2 

SULF 

PH212 

TOC 

PH<2 

rax 
FW<2 

VOA 

PAff PH<3 

JLAY-. CH/FAl/rfl? ^ 
      

S&i I B PHAIf AfiiStT 2 

1 

1 1 

===, . r L.,^ LJ 

Conunents:. 

Cooler Number Temperature* Thermometer 

/ £-0* > 

•AcceptableTeropetatuieRange: 4°C±2'C 

Sample. Lot Number' ** 

••Please use an asterisk if bottle lot number was covered by the label 

STL PT/Dec-04/96-005/COOL.DOC 

STL Pittsburgh 

Page 2 of2 
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en 
H t* 
•o 
H- 
ft 
rt 
to 
cr 
c 

VD 

FedEx | Ship Manager | Label 7927 9954 9775 

From:    Origin ID:   (410)869-0085 
TaraMartz 
STL BALTIMORE 
5710 Execufce Drive 
Suite 106 
BaHimoie.MO 21228 

Fedlix. 
EipreM 

SHIP TO:    (412)820-8380 

Sample Receiving 
STL Pittsburgh 
450 William Pitt Way 
Building 6 
Pittsburgh, PA 15238 

B1L RECIPIENT 

Ship Dale; 13DEC04 
AdualWs'^SLB 
System*. 103O46O/1NET200O 
Account; S •"""" 

REF: EAJCOC* 175218 

Delivery Address Bar Code 

I 

PRIORITY OVERNIGHT 

TRK#    7927   9954   9775 FORM 
0201 

Page 1 of 1 

PIT 

TUE 
Deliver By: 
14OEC04 

A2 

15238     -PA-us 

ES AGCA 



DATA SUMMARY PACKAGE 
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Lot-Sample #. 
Date Sampled. 

PARAMETER 

Prep Batch #. 
Mercury 

HA Engineering,   Science and Technology 

Client  Sample  ID:   SLAG KLDTRIATE-CHRONIC TESTS 

TOTAL Metals 

..:   C4L140133-001 
.:   12/13/04 Date Received..:  12/14/04 

RESULT 
REPORTING 
LIMIT DNITS METHOD 

Matrix. WATER 

PREPARATION-        WORK 
ANALYSIS  DATS     ORDER  # 

:   4352083 

ND 0.20 ug/L SW846  7470A 12/17/04 G00KP1A2 
Dilution Factor:  1 Analysis Time..!  16:39 Analyst ID :  400491 
Instrument  ID. . :   PS200HG MS Run # :   4352056       MDL  :   0.071 

Prep Batch #.. .:   5006145 
Silver ND 10.0              ug/L 

Dilution Factor: 10 
Instrument ID..:  ICPMS 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Cadmium 

Chromium 

ND 300 ug/L 
Dilution Factor:  10 
Instrument  ID..:   ICPMS 

6.4  B 10.0 ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

36.8 B       100      ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

ND 10.0      ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

508000        1000      ug/L 

Dilution Factor: 10 

Instrument ID..: ICPMS 

ND 10.0     ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

28.6 20.0 ug/L 
Dilution Factor:  10 

Instrunent ID..:   ICPMS 

SW846   6020 01/06-01/07/05  G00KP1AA 
Analysis Tine..:   15:03 Analyst  ID :   400149 
MS Run # :   5006084       MDL :   0.S1 

SW846   6020 01/06-01/07/05  G00KP1AC 
Analysis Time..:   15:03 Analyst ID >  400149 
MS Run # i   5006064        MDL :   25.4 

SW846  6020 01/06-01/07/05 G00KP1AD 
Analysis Time..:   15:03 Analyst  ID :   400149 
MS Run # :   5006084        MDL :   2.6 

SW846  6020 01/06-01/07/05 G00KP1AB 
Analysis Time..:   15:03 Analyst ID :   400149 
MS Run # :   5006084        MDL    1.1. 

SW846  6020 01/06-01/07/05  G00KP1AF 
Analysis Time..:   15:03 Analyst ID   400149 
MS Run * :   5006084        MDL :   0.S4 

SW846  6020 01/06-01/07/05  G00KP1AG 
Analysis Time..:   15:03 Analyst ID :  400149 
MS Run # :   5006084       MDL    199 

SW846  6020 01/06-01/07/05 G00KP1AH 
Analysis Time..:   15:03 Analyst  ID i   400149 
MS Run #    5006084       MDL    0.68 

SW846  6020 01/06-01/07/05 G00KP1AJ 
Analysis Time..:   15:03 Analyst ID :  400149 
MS Run # :   5006084       MDL    5.6 

(Continued on next page) 
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Lot-Sanqple #. 

EA Engineering, Science and Technology 

Client Sample ID: SIAG ELDTRIATE-CHRONIC TESTS 

TOTAL Metals 

C4Iil40133-001 Matrix. .: WATER 

PARAMETER RESULT 
REPORTING 
LIMIT    UNITS METHOD 

PREPARATION- 
ANALYSIS  DATE 

WORK 
ORDER ft 

Copper 

Iron 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Lead 

Antimony 

Selenium 

Silicon 

ND 

ND 

474000 

ND 

20.7 B 

4.2 B 

ND 

3.3  B 

12.3  B 

1420  B 

20.0 ug/L 
Dilution Factor:  10 

Imstrument ID..:  ICPMS 

500 ug/L 
Dilution Factor:   10 
Instrument  ID..:   ICPMS 

1000 ug/L 
Dilution Factor:   10 
Instrument ID..:  ICPMS 

5.0 ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

50.0     ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

10.0     ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

10.0      ug/L 
Dilution Factor: 10 

Instrument ID..: ICPHS 

20.0      ug/L 
Dilution Factor: 10 

instrument ID..: ICPMS 

50.0     ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

5000      ug/L 
Dilution Factor:   10 
Instrument ID..:   ICPMS 

SW846  6020 01/06-01/07/05  G00KP1AK 
Analysis Time..:   15:03 Analyst ID ,:   40014J 
MS Run #    5006084       MDL :   5.0 

SW846   6020 01/06-01/07/05  G00KP1AL 
Analysis Time..:   15:03 Analyst ID 400149 
MS Run « :   5006084        MDL    28.5 

SW846  6020 01/06-01/07/05  G00KP1AM 
Analysis Time..:   15:03 Analyst ID i   400149 
MS Run #, :   5006084       MDL :   12.6 

SW846  6020 01/06-01/07/05 G00KP1AN 
Analysis Time..:   15:03 Analyst  ID :  400149 
MS Run # :   5006084       MDL :   0.36 

SW846  6020 01/06-01/07/05 GOOKPIAP 
Analysis Time..:   15:03 Analyst  ID :   400149 
MS Run # :   5006084       MDL :   4.3 

SW846  6020 01/06-01/07/05  G00KP1AQ 
Analysis Time..:  15:03 Analyst ID   400149 
MS Run t :   5006084       MDL .-   0.63 

SW846   6020 01/06-01/07/05  G00KP1AR 
Analysis Time..:   15:03 Analyst  ID :   400149 
MS Run « :   5006084        MDL :   0,47 

SW846   6020 01/06-01/07/05  G00KP1AT 

Analysis Time..:  15:03 Analyst ID :  400149 
MS Run  If    5006084        MDL :   0.60' 

SW846  6020 01/06-01/07/05  G00KP1AD 
Analysis Time..:   15:03 Analyst ID :  400149 
MS Run tt i   5006084       MDL :   4.7 

SW846  6020 01/06-01/07/05  GOOKP1AV 

Analysis Time..:  15:03 Analyst ID :  400149 
MS Runt... :   5006084       MDL i   13.0 

(Continued on next page) 
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Eft. Engineering, Science and Technology 

Client Sample ID: SLAG ELDTRIATB-CHRQNIC TESTS 

TOTAL Metals 

Lot-Sample #...: C4L140133-001 Matrix. WATER 

-PARAMETER -RESULT 
Tin 

Thallium 

Vanadium 

23.7 B 

0.74 B 

10.4 

REPORTING 
LIMIT   UNITS 
50.0     ug/L 

Dilution Factor: 10 

Instrument ID..: ICFMS 

10.0     ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

10.0     ug/L 
Dilution Factor: 10 

Instrument ID..: ICFMS 

—METHOD 
PREPARATION- 
-ANALYSIS DATE 

WORK 
ORDER  # 

SW846  6020 01/06-01/07/05 G00KP1AH 
Analysis Tine..: 15:03 Analyst ZD   400149 
MS Run • : 5006064      MDL :   22.3 

SW846  6020 01/06-01/07/05 GOOKPIAX 
Analysis Time..: 15:03 Analyst ID i  400149 
MS Run * : 5006084       HOL :   0.48 

SW846  6020 01/06-01/07/05 GO0KP1AO 
Analysis Tine..: 15:03 Analyst ID    400149 
MS Run ft : 5006084       MDL :   4.9 

Zinc 

NOTE(S): 

7.6 B 50.0 ug/L 

Dilution Factor:   10 

Instrument ID..:  ICPMS 

SW846   6020 01/06-01/07/05  G00KP1A1 

Analysis Time..:  15:03 Analyst ID :  400149 
MS Run # :   5006084       MDL :   3.4 

B   Estimaled result Result is less than RL. 

STL Pittsburgh 14 (1   -   45) 



EA Engineering, Science and Technology 

Client Sample ID: SOLXD PHASE ACUTE TEST 

TOTAL Metals 

Lot-Saniple #. 
Date Sampled. 

PARAMKTKR 

Prep Batch #. 
Mercury 

.:   C4L140133-002 

.:   12/13/04 Date Received..:   12/14/04 

.RESULT 

:   4352083 
ND 

REPORTING 
.LIMIT        . JUNITS METHOD 

Matrix. WATER 

PREPARATION-       WORK 
.ANALYSIS.DATE    .ORDER  # 

0.20 ug/L SW846   7470A 12/17/04 G00KR1AD 
Dilution Factor:  l Analysis Tine..:  16:41 Analyst ID :  400491 
Instrument  ID..:   PS200HG       MS Run tt :   4352056       MDL :   0.071 

Prep Batch #...:   5006145 
Silver ND 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

ND 

7.8  B 

32.2  B 

ND 

818000 

10.0 ug/L 
Dilution Factor:  10 
Instrument ID..:  ICPMS 

300 ug/L 
Dilution Factor:   10 

Instrument ID..:  ICPMS 

10.0 ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

100      ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

10.0      ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

1000     ug/L 
Dilution Factor:  10 
Instrument  ID..:   ICPMS 

SW846  6020 01/06-01/07/05 G00KR1AG 
Analysis Time..: 15:29 Analyst ID :   400149 
MS Run # : 5006084       MDL :   0.S1 

SW846   6020 01/06-01/07/05  G00KR1AH 
Analysis Time..: 15:29 Analyst ID •  400149 
MS Run # : 5006084       MDL :   25.4 

SW846  6020 01/06-01/07/05 G00KR1AJ 
Analysis Time..: 15:29 Analyst ID :   400149 
MS Run # : 5006084        MDL.... :   2.6 

SW846  6020 01/06-01/07/05 G0OKR1AK 
Analysis Time..: 15:29 Analyst ID :   400149 
MS  Run # : 5006084       MDL :   1.1 

SW846  6020 01/06-01/07/05 GOOKRIAL 
Analysis Time..: 15:29 Analyst ID :   400149 
MS Run * : 5006084       MDL :   0.54 

SW846  6020 01/06-01/07/05 GOOKRIAM 

Analysis Time..: 15:29 Analyst ID :  400149 
MS  Run « : 5006084        MDL    199 

Cadmium ND 10.0 ug/L 
Dilution Factor:  10 
Instrument ID..:   ICPMS 

SW846  6020 01/06-01/07/05 G00KR1AN 
Analysis Time..:   15:29 Analyst  ID    400149 
MS  Run # :   5006084        MDL :   0.68 

Chromium 60.6 20.0 ug/L 
Dilution Factor:  10 
Instrument  ID..:   ICPMS 

SW846  6020 01/06-01/07/05 G00KR1AP 
Analysis Time..:   15:29 Analyst ID. :   400149 
MS Run * :   5006084       MDL :   5.6 

(Continued on next page) 
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Lot-Sample #. 

KA Engineering, Science and Technology 

Client Sample ID: SOLID PHASE ACUTE TEST 

TOTAL Metals 

C4L140133-002 Matrix. WATER 

PARAMETER _RESm,T. 
Copper 

iron 

Magnesium 

Manganese 

Molybdenum 

Nickel 

.Lead 

Antimony 

Selenium 

Silicon 

Nt> 

1720 

252000 

231 

8.2 B 

ND 

.ND 

ND 

18.9 B 

2170 B 

REPORTING 
LIMIT  •  . - UNITS —METHOD — 
20.0              ug/L SW846   6020 

Dilution Factor:  10 Analysis Time.. 15:29 
Instrument ID..:  ICPMS MS Run *  5006084 

500                ug/L SW846 6020 
Dilution Factor:   10 Analysis Time.. 15:29 
Instrument ID..:   ICPMS MS Run «  5006084 

1000     ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

5.0      ug/L 

Dilution Factor: 10 

Instrument ID.. •. ICPMS 

50.0      ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

10.0      ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

10.0      ug/L 

Dilution Factor: 10 

Instrument ID..: ICPMS 

20.0      ug/L 

Dilution Factor: 10 

Instrument ID..: ICPMS 

50.0     ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

5000 ug/L 

Dilution Factor:  10   • 
Instrument ID..:   ICPMS 

PREPARATION-       WORK 
ANALYSIS DATE   -ORDER # 

01/06-01/07/05  G00KR1AQ 
Analyst ID :  400149 

MDL i   5.0 

01/06-01/07/05 G00KR1AR 
Analyst ID :   400149 
MDL    28.5 

SW846  6020 01/06-01/07/05 G00KR1AT 
Analysis Time..:   15:29 Analyst ID :  400149 
MS Run * :   5006084       MDL    12.6 

SW846  6020 01/06-01/07/05  G00KR1AD 

Analysis Time..:  15:29 Analyst ID i  400149 
MS Run # :   5006084       MDL :   0.36 

SW846  6020 01/06-01/07/05  GOOKRIAV 

Analysis Time..:   15:29 Analyst ID :  400149 
MS Run « :   5006084       MDL :   4.1 

SW846   6020 01/06-01/07/05  G00KR1AW 
Analysis Time..:   15:29 Analyst ID :   400149 
MS Run # :   5006084       MDL :   0.63 

SW846   6020 01/06-01/07/05  G00KR1AX 
Analysis Time..:   15:29 Analyst ID :   400149 
MS Run 8 :   5006084       MDL :   0.47 

SW846   6020 01/06-01/07/05  G00KR1A0 

Analysis Time..:   15:29 Analyst ID :   400149 
MS  Run  # :   S006084        MDL :   0 . 60 

SW846  6020 01/06-01/07/05 G00KR1A1 
Analysis Time..:   15:29 Analyst  ID :   400149 
MS Run # :   5006084       MDL :   4.7 

SW846  6020 01/06-01/07/05 G00KR1A2 
Analysis Time..:   15:29 Analyst ID :  400149 

MS Run # :   5006084       MDL    13 . 0 

(Continued on next page) 
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Lot-Sample #. 

EA Engineering, Science and Technology 

Client Sample ID: SOLID PHASE ACDTE TEST 

TOTAL Metals 

C4L140133-002 Matrix. HATER 

.PARAMETER 
Tin 

Thallium 

Vanadium 

Zinc 

NOTB(S): 

RESULT 
ND 

ND 

15.6 

7.7  B 

REPORTING 
LIMIT      - - -UNITS 
50.0 ug/L 

Dilution Factor:  10 

Instrument ID..:  ICPMS 

10.0 ug/L 
Dilution Factor:   10 

Inetrunent  ID..:   ICPMS 

10.0 ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

50.0      ug/L 
Dilution Factor: 10 

Instrument ID..: ICPMS 

-METHOD 
PREPARATION-       WORK 

-ANALYSIS-DATE -ORDER # 
SW846   6020 01/06-01/07/05  G00KR1A3 

Analysis Time..: 15:29 Analyst ID : 400149 

MS Run # i 5006084       KDL :   22.3 

SW846  6020 01/06-01/07/05 G00KR1A4 
Analysis Time..: 1S:2S Analyst ID :  400149 

MS Run # : 5006084       MDL :   0.48 

SW846  6020 01/06-01/07/05  GOOKRIAA 
Analysis Time..: 15:29 Analyst ID :  400149 

MS Run # : 5006084       MDL :   4.9 

SH846  6020 01/06-01/07/05 G00KR1AC 
Analysis Time..: 15:29 Analyst ID :  400149 
MS Run # : S006084       MDL :   3.4 

B  Estimated result. Result is less than ILL. 
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METHOD BLANK REPORT 

TOTAL Metals 

Client Lot #...:   C4L140133 Matrix :  HATER 

REPORTING . PREPARATION-       WORK 
PARAMETER  RESULT  LIMIT UNITS  METHOD  ANALYSIS  DATE     ORDER  # 

—MB-Lot-Sample #:--C4L170000-083—Prep-Batch #... :-43*2083 • ---,       
Mercury                      ND                             0.20               ug/L SW846  7470A                 12/17/04             '   G1AV41AA 

Dilution Factor:   1 
Analysis Time..:  16:36 Analyst ID :  400491        Instrument ID..!  PS2 

MB Lot-Sanqple #:   C5A060000-145     Prep Batch ft...:   5006145 
Aluminum                    ND                               30.0               ug/L SW846   6020                     01/06-01/07/05  G16221AC 

Dilution Factor:  1 
Analysis Time..:   14:S5 Analyst ID :   400149 Instrument ID..:   ICP 

Antimony                   ND                             2.0                 ug/L SW846   6020                    01/06-01/07/05  G16221AT 
Dilution Factor:  1 
Analysis Tine..:  14:55 Analyst ID :  400149        Instrument ID..:  ICP 

Arsenic                     ND                             1.0                 ug/L SW846  6020                    01/06-01/07/05  G16221AD 
Dilution Factor:  1 
Analysis Time..:   14:55 Analyst  ID :  400149 Instrument ID..:   ICP 

Barium                       ND                            10.0              ug/L SW846  6020                   01/06-01/07/05 G16221AE 
Dilution Factor:   1 
Analysis Time..:  14:55 Analyst ID   400149        Instrument ID..:  ICP 

Beryllium                 ND                             1.0                 ug/L SW846   6020                    01/06-01/07/05  G16221AF 
Dilution Factor:  1 
Analysis Time..:  14:55 Analyst ID :  400149        Instrument ID..:  ICP 

Cadmium                     ND                             1.0                 ug/L SW846   6020                    01/06-01/07/05  G16221AH 
Dilution Factor:  1 
Analysis Time..:  14:55 Analyst ID   400149        Instrument ID..:  ICP 

Calcium                    ND                            100                ug/L SW846  6020                   01/06-01/07/05 G16221AG 
Dilution Factor:   1 
Analysis Time..:  14:55 Analyst ID :  400149        Instrument ID..:  ICP 

Chromium                  ND                            2.0                ug/L SW846  6020                   01/06-01/07/05 G16221AJ 
Dilution Factor:  1 
Analysis Time..:  14:55 Analyst ID .:  400149        Instrument ID..:  ICP 

Copper                         ND                               2.0                  ug/L SW846   6020                     01/06-01/07/05  G16221AK 
Dilution Factor:  1 
Analysis Time..:   14:55 Analyst ID :  400149        Instrument ID..:  ICP 

(Continued on next page) 
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METHOD BLANK REPORT 

TOTAL Metals 

Client Lot #...: C4L140133 

PARAMETER 
Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Selenium 

Silicon 

Silver 

Thallium 

Tin 

Vanadium 

RESULT 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Matrix. WATER 

REPORTING PREPARATION-  WORK 
  LIMIT    UNITS  METHOD  ANALYSIS DATE ORDER # 

50.0     ug/L SW846 6020       01/06-01/07/05 G16221AL 
Dilution Factor:—!— _   , :—  
Analysis Tine..:   14:55 Analyst ID : 400149        Instrument ID;.:  ICP 

1.0                 ug/L SW846  6020                    01/06-01/07/05  G16221AR 
Dilution Factor:  1 
Analysis Tine..:  14:55 Analyst ID : 400149        Instrument ID..:  ICP 

100                 ug/L SW846   6020                    01/06-01/07/05  G16221AM 
Dilution Factor:  1 
Analysis Tine..:   14:55 Analyst ID : 400149         Instrument ID..:   ICP 

0.50               ug/L SW846   6020                     01/06-01/07/05  G16221AN 
Dilution Factor:  1 
Analysis Tine..:  14:55 Analyst ID : 400149        Instrument ID..:  ICP 

5.0                 ug/L SW846  6020                    01/06-01/07/05 G16221AP 
Dilution Factor:   l 
Analysis Time..:  14:5S Analyst ID  400149        Instrument ID..:  ICP 

1.0                 ug/L SW846  6020                    01/06-01/07/05 G16221AQ 
Dilution Factor:  1 
Analysis Time..:   14:55 Analyst ID  400149         Instrument ID..:   ICP 

5.0                 ug/L SW846   6020                    01/06-01/07/05 G16221AU 
Dilution Factor:   1 
Analysis Time..:   14:55 Analyst ID : 400149        Instrument ID..:  ICP 

500                ug/L SW846  6020                   01/06-01/07/05 G16221AV 
Dilution Factor:   1 
Analysis Time..:   14:55 Analyst ID  400149         Instrument  ID..:   ICP 

1.0                  ug/L SW846   6020                     01/06-01/07/05  G16221AA 
Dilution Factor:   1 
Analysis Tine..:   14:55 Analyst ID : 400149        Instrument ID..:  ICP 

1.0                  ug/L SW846   6020                     01/06-01/07/05  G16221AX 
Dilution Factor:   1 
Analysis Time..:   14:55 Analyst ID : 400149        Instrument ID..:  ICP 

5.0                 ug/L SW846  6020                    01/06-01/07/05  G16221AW 
Dilution Factor:   1 
Analysis Tine..:   14:SS Analyst ID : 400149        Instrument ID..:   ICP 

1.0                ug/L SW846  6020                   01/06-01/07/05 G16221A0 
Dilution Factor:   1 
Analysis Time..:   14:55 Analyst  ID : 400149         Instrument  ID..:   ICP 

(Continued on next page) 
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Client Lot #...: C4L140133 

PARAMETER RESULT 
Zinc 

NOTE(S); 

ND 

METHOD BLANK REPORT 

TOTAL Metals 

REPORTING 
LIMIT UNITS METHOD 

Matrix. WATER 

SW846   6020 

PREPARATION-       WORK 
ANALYSIS  DATE     ORDER  # 
01/06-01/07/05 G16221A1 5.0 ug/L 

- Dilution-Factor:-!—   
Analysis Time..:  14:55 Analyst IS : 400149        Instrument 10..:  ZCP 

Ctlmliriom aic peifonned before rounding to ncii round-off errors in calailued rtsulu. 
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Client Lot #. 

PARAMETER 

LCS Lot-Sanple*: 
Mercury 

LCS Lot-Sanple#: 
Silver 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Cadmium 

Chromium 

Copper 

LABORATORY CONTROL SAMPLE EVALTJATION REPORT 

TOTAL Metals 

C4L140133 Matrix :  WATER 

PERCENT         RECOVERY PREPARATION- 
RECOVERY       -LIMITS       METHOD  ANALYSIS  DATE     WORK ORDER  # 

C4L170000-083     Prep Batch «...:  4352083 
92                       (80   -   120)      SW846  7470A                        12/17/04 G1AV41AC 

Dilution Factor:  1 Analysis Time..:   16:38 Analyst ID :  400491 
Instrument ID..:  PS200HG 

C5A060000-145    Prep Batch «...:   5006145 
99 (80   -   120)      SW846   6020 01/06-01/07/05  G16221A2 

Dilution Factor:  1 Analysis Time..:   14:59 Analyst ID :  400149 
Instrument ID..:   ICPMS 

86 (80   -   120)      SW846   6020 01/06-01/07/05  G16221A3 
Dilution Factor:  1 Analysis Tine..:  14:59 Analyst ID   400149 
Instrument ID..:  ICPMS 

83 (80   -   120)      SW846   6020 01/06-01/07/05  G16221A4 
Dilution Factor:   1 Analysis Time..:   14:59 Analyst  ID :   400149 
Instrument  ID..:   ICPMS 

108 (80   -   120)     SW846  6020 01/06-01/07/05  G16221A5 
Dilution Factor:   1 Analysis Time..:   14:59 Analyst ID :   400149 
Instrument ID..:   ICPMS 

84 (80   -   120)      SW846   6020 01/06-01/07/05  G16221A6 
Dilution Factor:  1 Analysis Time..:  14:59 Analyst ID :  400149 
Instrument ID..:  ICPMS 

95 (80   -   120)      SW846   6020 01/06-01/07/05   G16221A7 
Dilution Factor:   1 Analysis Time..:   14:59 Analyst ID    400149 
Instrument ID..:  ICPMS 

92 (80   -   120)      SW846   6020 01/06-01/07/05   G16221A8 
' Dilution Factor:  1 Analysis Time..:   14:59 Analyst ID   400149 

Instrument ID..t  ICPMS 

110 (80   -   120)      SW846   6020 01/06-01/07/05  G16221A9 
Dilution Factor:   1 Analysis Time..:   14:59 Analyst ID :  400149 
Instrument ID..:   ICPMS 

98 (80   -   120)      SW846   6020 01/06-01/07/05  G16221CA 
Dilution Factor:  1 Analysis Time..:   14:59 Analyst ID :  400149 
Instrument ID..:  ICPMS 

(Continued on next page) 
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Client Lot # : 

PARAMETER 

Iron 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Lead 

Antimony 

Selenium 

Silicon 

Tin 

Thallium 

LABORATORY CONTROL SAMPLE EVALOATiaN REPORT 

TOTAL Metals 

C4L140133 Matrix :   WATER 

PERCENT         RECOVERY PREPARATION- 
RECOVERY    -LIMITS.   ... .   METHOD               ANALYSIS  DATE     WORK ORDER # 
95 (80   -   120)      SW846   6020 01/06-01/07/05  G16221CC 

Dilution Factor:  1 Analysis Tine..:  14:59 Analyst ID •  400149 
Instrument ID..:   ICPMS 

86 (80   -   120)     SW846  6020 01/06-01/07/05  G16221CD 
Dilution Factor:  1 Analysis Time..:  14:59 Analyst ID i  400149 
Instrument ID..:  ICPWS 

95 (80   -   120)      SW846  6020 01/06-01/07/05  G16221CE 
Dilution Factor:  1 Analysis Time..:  14:59 Analyst ID :  400149 
Instnutent ID..:  ICPMS 

115 (80   -   120)     SW846   6020 01/06-01/07/05  G16221CP 
Dilution Factor:   1 Analysis Time..:   14:59 Analyst ID :  400149 
Instrument ID..:  ICPMS 

98 (80   -   120)     SW846  6020 01/06-01/07/05  G16221CG 
Dilution Factor:   1 Analysis Time..:   14:59 Analyst  ID :  400149 
Instrument ID..:  ICPMS 

98 (80   -   120)      SW846   6020 01/06-01/07/05  G16221CH 
Dilution Factor:  1 Analysis Time..:  14:59 Analyst ID :  400149 
Instrument ID..:   ICPMS 

99 (80   -   120)     SW846  6020 01/06-01/07/05  G16221CJ 
Dilution Factor:   1 Analysis Time..:  14:59 Analyst ID :  400149 
Instrument ID..:   ICPMS 

81 (80   -   120)      SW846   6020 01/06-01/07/05  G16221CK 
Dilution Factor:  1 Analysis Time..:  14:59 Analyst XD :  400149 
Instrument ID..:   ICPMS 

88 (80   -   120)     SW846   6020 01/06-01/07/05  G16221CL 
Dilution Factor:   1 Analysis Time..:   14:59 Analyst  ID :  400149 
Instrument ID..:   ICPMS 

107 (80   -   120)      SWa46   6020 01/06-01/07/05  G16221CM 
Dilution Factor:  1 Analysis Time..:  14:59 Analyst ID t  400149 
Instrument ID..:   ICPMS 

91 (80   -   120)     SW846   6020 01/06-01/07/05  G16221CN 
Dilution Factor:  1 Analysis Tine..:  14:59 Analyst ID t  400149 
Instrument ID..:   ICPMS 

(Continued on next page) 
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LABORATORY CONTROL SAMPLE BVAUJAXION REPORT 

TOTAL Metals 

Client Lot #...:   C4L140133 Matrix .:  WATER 

PERCENT RECOVERY PREPARATION- 
PARAMETER .      RECOVERY       LIMITS METHOD ANALYSIS '_DATE   JjORK .ORDER  # 
Vanadium 103 (80   -   120)     SW846  6020 01/06-01/07/05 G16221CP 

Dilution Factor:  1 Analysis Time..:   14:59 Analyst ID.....:  400149 
Instrument ID..:  ICPMS 

Zinc 88 (80   -   120)      SW846   6020 01/06-01/07/05  G16221CQ 
Dilution Factor:   1 Analysis Time..:   14:59 Analyst  ID :   400149 
Instrument  ID..:   ICPMS 

NOTB(S): .   
Calailalions are pcrfonntd before rounding 10 avoid round-off enois in calculated results. 
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LABORATOBY CONTROL SAMPLE DATA REPORT 

TOTAL Metals 

Client Lot #.-..: C4L140133 Matrix : WATER 

SPIKE  MEASURED           PERCNT PREPARATIOK-   WORK 
PARAMETER   AMOUNT AMOUNT   UNITS      RECVRY METHOD '     ANALYSIS DATE  ORDER # 

LCS Lot-Saiif>le#:   C4L170000-083    Prep Batch #...:  4352083 
Mercury 2.50 2.29 ug/L 92 SW846  7470A 12/17/04 G1AV41AC 

Dilution Factor:  1 Analysis Time..:  16:36 Analyst IS t  400491 
Instrument ID..:  PS200HG 

LCS Lot-Saiqplett:   C5A0e00O0-145     Prep Batch #...:   5006145 
Silver 50.0 49.6 ug/L 99 SW846   6020 01/06-01/07/05  G16221A2 

Dilution Factor:  1 Analysis Time..:  14:59 Analyst ID :  400149 
Instrument ID..:  ICPMS 

Aluminum 2000 1720 ug/L 86 SW846  6020 01/06-01/07/05 G16221A3 
Dilution Factor:   1 Analysis Time..:   14:59 Analyst ID :  400149 
Instrument ID..:  ICPMS 

Arsenic 40.0 33.0 ug/L 83 SW846   6020 01/06-01/07/05  G16221A4 
Dilution Factor:   1 Analysis Time..:   14:59 Analyst  ID :   400149 
Instrument ID..:  ICPMS 

Barium 2000 2150 ug/L 108 SW846  6020 01/06-01/07/05  G16221A5 
Dilution Factor:  1 Analysis Time..:   14:S9 Analyst ID :  400149 
Instrument ID. . :   ICPMS 

Beryllium 50.0 42.2 ug/L 84 SW846  6020 01/06-01/07/05 G16221A6 
Dilution Factor:   1 Analysis Time..:   14:59 Analyst  ID :  400149 
Instrument  ID..:   ICPMS 

Calcium 50000        47600 ug/L 95 SW846   6020 01/06-01/07/05  G16221A7 
Dilution Factor:   1 Analysis Time..:   14:59 Analyst ID :  400149 
Instrument ID..:  ICPMS 

Cadmium 50.0 46.2 ug/L 92 SW846  6020 01/06-01/07/05 G16221A8 
Dilution Factor:   1 Analysis Time..:   14:59 Analyst ID :  400149 
Instrument ID..:  ICPMS 

Chromium 200 220 ug/L 110 SW846  6020 01/06-01/07/05 G16221A9 
Dilution Factor:   1 Analysis Time..:   14:59 Analyst ID :   400149 
Instrument  ID..:   ICPMS 

Copper 250 245 ug/L 98 SW846  6020 01/06-01/07/05 G16221CA 
Dilution Factor:  1 Analysis Time..:   14:59 Analyst ID :  400149 

-   Instrument ID..:  ICPMS 

(Continued on next page) 
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LABORATORY CONTROL SAMPLE DATA REPORT 

TOTAL Metals 

Client Lot #...:   C4L140133 Matrix :  WATER 

SPIKE       MEASURED                           PERCNT PREPARATION-       WORK 
.JPARAMETER          AMOUNT     AMOUNT       UNITS               RECVRY METHOD ANALYSIS  DATE... ORDER  # 
Iron                     1000         951              ug/L                95 SW846  6020                  01/06-01/07/05 G16221CC 

Dilution Factor:   1 Analysis Time..:   14:59           Analyst  ID :  400149 
instrument ID..:   ICPMS 

Magnesium         50000       42800         ug/L                86 SW846  6020                   01/06-01/07/05  G16221CD 
Dilution Factor:   1 Analysis Time..:   14:59           Analyst ID :   400149 
Instrument ID..:  ICPMS - 

Manganese          500            477               ug/L.                95 SW846   6020                    01/06-01/07/05 G16221CE 
Dilution Factor:   1 Analysis Tine..:   14:59           Analyst  ID.....:   400149 
Instrument ID..:  ICPMS 

Molybdenum      1000         1150           ug/L               115 SW846  6020                  01/06-01/07/05 016221CF 
Dilution Factor:  1 Analysis Tine..:  14:59          Analyst ID :  400149 
Instrument ID..:  ICPMS 

Nickel                  500    •        491               ug/L                  98 SW846   6020                     01/06-01/07/05  G16221CG 
Dilution Factor:  1 Analysis Time..:   14:59          Analyst ID 400149 
Instrunent ID..:  ICPMS 

Lead                      20.0          19.5            ug/L                 98 SW846   6020                    01/06-01/07/05  G16221CH 
Dilution Factor:  1 Analysis Time..:   14:59          Analyst ID :  400149 
Instrument  ID..:   ICPMS 

Antimony 500            494               ug/L                 99 SW846   6020                    01/06-01/07/05  G16221CJ 
Dilution Factor:  1 Analysis Time..:   14:59          Analyst ID :  400149 
Instrument ID..:  ICPMS 

Selenium           10.0         8.09           ug/L                81 SW846  6020                   01/06-01/07/05 G16221CK 
Dilution Factor:  1 Analysis Time..:  14:59         Analyst ID .- 400149 
Instrument ID..:   ICPMS 

Silicon              10000       8850           ug/L                88 SW846  6020                   01/06-01/07/05 Gi6221CL 
Dilution Factor:   1 Analysis Time..:   14:59           Analyst ID i  400149 
Instrunent ID..:  ICPMS 

Tin                        2000          2130            ug/L                 107 SW846  6020                    01/06-01/07/05  G16221CM 
Dilution Factor:  1 Analysis Time..:  14:59          Analyst ID :  400149 
Instrument ID..:  ICPMS 

Thallium           50.0         45.4           ug/L                91 SW846  6020                  01/06-01/07/05  G16221CN 
Dilution Factor:  1 Analysis Time..:  14:59          Analyst ID i  400149 
Instrument ID..:  ICPMS 

(Continued on next page) 

STL Pittsburgh 25 (1   -   45) 



LABORATORY CONTROL SAMPLE DATA REPORT 

TOTAL Metals 

Client Lot #...:   C4L140.133 Matrix :  WATER 

SPIKE       MEASURED PERCNT PREPARATION-       WORK 
PARAMETER        .AMOUNT    AMOUNT       UNITS „_RECVRY .METHOD ANALYSIS. DATE     ORDER  # 
Vanadium 500 516 ug/L 103 SW846  6020 01/06-01/07/05 G16221CP 

Dilution Factor:  1 Analysis Time..:  14:59 Analyst ID :  400149 
Instrument ID..:  ICPKS 

Zinc 500 439 ug/L 88 SW846  6020 01/06-01/07/05  G16221CQ 
Dilution Factor:   1 Analysis Tine..:   14:59 Analyst  ID    400149 
Instrument  ID..:   ICPMS 

NOTE(S):  

Calculations are perfbimed before rounding » avoid ramd-off errors in cilculaird resulu. 
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Client Lot #...: C4L140133 
Date Sampled...: 12/13/04 

MATRIX SPIKE SAMPLE EVALOATIOM REPORT 

TOTAL Metals 

Date Received..: 12/15/04 

PARAMETER 
PERCENT       RECOVERY RPD 
RECOVERY    LIMITS RPD    LIMITS     METHOD 

MS Lot-Saiqple #:   C4L150261-004    Prep Batch #...:   4352083 
Mercury 83 (75  -  125) SW846 7470A 

79 (75   -   125)   4.8      (0-20)      SW846   7470A 
Dilution Factor:  1 
Analysis Time..:   16:53 Instrument  ID. 
MS Run *    4352056 

NOTE(S) :  

Matrix. WATER 

PREPARATION-       WORK 
ANALYSIS  DATE     ORDER  # 

12/17/04 
12/17/04 

G048N1CX 
G048N1C0 

PS200HG       Analyst  ID :   400491 

Calculations are performed before rounding to avoid round-off errort in calculated resulis. 
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MATRIX SPIKE SAMPLE DATA REPORT 

TOTAL Metals 

Client Lot # :   C4L140133 Matrix :  WATER 
Date Sampled...:   12/13/04 Date Received..:   12/15/04 

SAMPLE SPIKE       MEASRD                               PERCNT PREPARATION-       WORK 
PARAMETER AMOUNT AMT AMOUNT     UNITS  RECVRY  RPD     METHOD  ANALYSIS  DATE     ORDER  # 

MS Lot-Sample #:   C4L150261-004    Prep Batch #...:  4352083 
Mercury 

ND 1.00 0.833       ug/L 83 SW846   7470A 12/17/04 G048N1CX 
ND 1.00 0.794       ug/L 79 4.8     SW846   7470A 12/17/04 G048N1C0 

Dilution Factor:  1 
Analysis Time..;   16:53 Instrument  ID..:   PS200HG       Analyst  IS :   400491 
MS Run « :   43S2056 

NOTE(S) .- ; .  

Calculations are perfonned before rounding to avoid round-off errors in calculated results. 
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MATRIX SPIKE SAMPLE BVAL0M1QN REPCMiT 

TOTAL Metals 

Client Lot ft...: C4L140133 
Date Sampled...: 12/13/04 

PERCENT   RECOVERY 
PARAMETER    RECOVERY  LIMITS 

Date Received..: 12/15/04 

RPD 
RPD  LIMITS' METHOD 

MS Lot-Sample #: C4L150280-003 Prep Batch #...: 4352083 
Mercury     83       (75 - 125) SW846 7470A 

79        (75 - 125) 4.8  (0-20)  SW846 7470A 
Dilution Factor 

Analysia Tine.. 

MS Run #  

1 

16:S3 Instrument ID. 
4352056 

Matrix. WATER 

PREPARATION-   WORK 
ANALYSIS DATE  ORDER # 

12/17/04 
12/17/04 

G05D31A2 
G05D31A3 

PS200H6  Analyst ID : 400491 

NOTE(S) 

Calculations are performed before rounding to •void round-off errors in calculded resutu. 
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MATRIX SPIKE SAMPLE DATA REPORT 

TOTAL Metals 

Client Lot #...:   C4L140133 Matrix ...:  WATER 
Date Sanqpled...:   12/13/04 Date Received..:  12/15/04 

SAMPLE  SPIKE       MEASRD                               PERCNT PREPARATION-       WORK 
PARAMETER AMOUNT AMT AMOUNT    UNITS RECVRY RPD     METHOD  ANALYSIS  DATE     ORDER  # 

MS Lot-Sample #:   C4L150280-003    Prep Batch #...:   4352063 
Mercury 

ND               1.00           0.833       ug/L 83                          SW846   7470A               12/17/04          G05D31A2 
ND              1.00         0.794       ug/L 79           4.8     SW846  7470A             12/17/04         G05D31A3 

Dilution Factor: 1 
Analysis Time..:   16:53 Instrument ID..:  FS200H6      Analyst ID :  400491 
KS Run 4 : 4352056 

NOTB(S):  

Cttailations ire perfbnned before rounding Co avoid round-off enon is calculaied reata. 
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MATRIX SPIKE SAMPLE EVALUATION REPORT 

TOTAL Metals 

Client Lot #...: C4L140133 
Date Sampled...: 12/13/04 Date Received..: 12/14/04 

Matrix. WATER 

PARAMETER 
PERCENT   RECOVERY 
RECOVERY  LIMITS 

RPD 
RPD  LIMITS  METHOD 

PREPARATION-   WORK 
ANALYSIS DATE ORDER # 

MS Lot-Sanple #: C4L140133-001 Prep Batch #...: 5006145 
Aluminum    82       (75 - 125) SW846 6020 

83        (75 - 125) 0.60 (0-20)  SW846 6020 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

93 
95 

90 
92 

96 
97 

99 
100 

91 
94 

NC 
NC 

01/06-01/07/05 G00KP1A9 
01/06-01/07/05 G00KP1CA 

Dilution Factor: 10 
Analysis Time.. 15:16          Instrument ID 
MS Run #  5006084 

(75 -   125) SW846   6020 
(75 -   125)    1.6      (0 -20)     SW846   6020 

Dilution Factor: 10 
Analysis Tine..i 15:16          Instrument ID 
MS Run #  5006084 

(75 -   125) SW846   6020 
(75 -   125)   1.5      (0 -20)      SW846   6020 

Dilution Factor: 10 
Analysis Time..: 15:16           Instrument ID 
MS Run #  5006084 

(75 -   125) SW846   6020 
(75 -   125)    1.3      (0 -20)      SW846  6020 

Dilution Factor: 10 
Analysis Tine.. 15:16          Instrument ID 
MS Run « : 5006084 

(75 -   125) SW846   6020 
(75 -   125)   0.88   (0 -20)      SW846   6020 

Dilution Factor: 10 . 
Analysis Time.. 15:16            Instrument ID 
MS Run 8 : 5006084 

(75 -   125) SW846  6020 
(75 -   125)   2.2      (0 -20)      SW846   6020 

Dilution Factor: 10 
Analysis Time.. IS: 16          Instrument ID. 
MS Run #  S006084 

(75 -   125) SW846   6020 
(75 -   125)                 (0 -20)      SW846   6020 

Dilution Factor: 10 
Analysis Time.:: 15:16           Instrument ID. 
MS Run # : 5006084 

ICPMS Analyst ID 400149 

01/06-01/07/05  Q00KP1C7 
01/06-01/07/05  G00KP1C8 

ICPMS Analyst ID :  400149 

01/06-01/07/05  G00KP1CC 
01/06-01/07/05   G00KP1CD 

ICPMS Analyst ID :  400149 

01/06-01/07/05  G00KP1CE 
01/06-01/07/05  G00KP1CF 

ICPMS Analyst ID 400149 

01/06-01/07/05  G00KP1CG 
01/06-01/07/05   G00KP1CH 

ICPMS Analyst ID   400149 

01/06-01/07/05  G00KP1CL 
01/06-01/07/05  G00KP1CM 

ICPMS Analyst ID. 400149 

01/06-01/07/05 G00KP1CJ 
01/06-01/07/05 G00KP1CK 

ICPMS Analyst ID • 400149 

(Continued on next page) 
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MATRIX SPIKE SAMPLE  EVAUIATIOH REPORT 

TOTAL Metals 

Client: Lot #. 
Date Sampled. 

C4L140133 
12/13/04 Date Received..:   12/14/04 

PARAMETER 
Chromium 

PERCENT 
RECOVERY 
91 
94 

RECOVERY 
LIMITS RPD 

RPD 
LIMITS METHOD 

(75 
(75 

125) 
125)   2.4 (0-20) 

SW846   6020 
SH846  6020 

Dilution Factor 
Analysis Time.. 
MS Run #  

10 
15:16 
S00S084 

Instrument ID. 

Matrix. WATER 

PREPARATION-        WORK 

ANALYSIS DATE     ORDER # 
01/06-01/07/05  G00KP1CN 
01/06-01/07/05  G00KP1CP 

ICPMS Analyst ID i  400149 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

92 
91 

94 
96 

91 
91 

NC 
NC 

82 
83 

93 
95 

(75   -   125) 
(75   -   125)   1.2      (0-20) 

Dilution Factor:   10 
Analysis Tine..:   15:16 

MS Run #...:...:   5006064 

SW846   6020 

SW846   6020 

Instrument ID. 

(75   -   125) 
(75   -   125)   2.4      (0-20) 

Dilution Factor:  10 
Analysis Time..:   15:16 
MS  Run * :   S006084 

SW846   6020 
SW846   6020 

Instrument ID. 

01/06-01/07/05   G00KP1CQ 
01/06-01/07/05  G00KP1CR 

ICPMS Analyst ID :   400149 

01/06-01/07/05  G00KP1CT 
01/06-01/07/05  G00KP1CU 

ICPMS Analyst ID :   400149 

(75   -   125) 
(75   -   125)    0.98    (0-20) 

Dilution Factor:  10 
Analysis Tine..:  15:16 
MS Run #    50060B4 

SW846   6020 
SW846   6020 

Instrument ID. 

(75   -   125) 
(75   -   125) (0-20) 

SW846   6020 
SW846   6020 

Dilution Factor 
Analysis Time.. 
MS Run #  

10 
15:16 
5006084 

Instrument ID. 

(75   -   125) 
(75   -   125)   0.74    (0-20) 

Dilution Factor:  10 
Analysis Time..:   15:16 
MS Run * :   50060B4 

SW846  6020 
SW846   6020 

Instrument ID. 

(75   -   125) 

(75   -   125)    1.7      (0-20) 
Dilution Factor:  10 
Analysis Time..:  15:16 
MS Run # :   5006084 

SW846   6020 
SW846   6020 

Instrument ID. 

01/06-01/07/05  G00KP1C5 
01/06-01/07/05  G00KP1C6 

ICPMS Analyst ID :   400149 

01/06-01/07/05  G00KP1CV 
01/06-01/07/05  GOOKPICW 

ICPMS Analyst  ID :   400149 

01/06-01/07/05 G00KP1CX 
01/06-01/07/05   G00KP1C0 

ICPMS Analyst  ID :  400149 

01/06-01/07/05  G00KP1C1 
01/06-01/07/05  G00KP1C2 

ICPMS Analyst ID : 400149 

(Continued on next page) 
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MATRIX SPIKE SAMPLE EVALDATION RBPQST 

TOTAL Metals 

Client lot #. 
Date Sampled. 

C4L140133 
12/13/04 Date Received..: 12/14/04 

Matrix. WATER 

PARAMETER 
Nickel 

Selenium 

PERCENT   RECOVERY        RPD 
RECOVERY  LIMITS     RPD  LIMITS  METHOD 
89 
90 

95 
97 

(75   -   125) 

(75   -   125)   1.0      (0-20) 
Dilution Factor:  10 

Analysis Time..:   15:16 
MS Run # :   5006084 

SW846   6020 
SW846   6020 

Instrunent ID. 

(75   -   125) 
(75   -   125)    1.0      (0-20) 

Dilution Factor:   5 
Analysis Tine..:  15:12 
MS Run ft :   5006084 

SW846   6020 
SW846   6020 

PREPARATION-        WORK 
ANALYSIS DATE     ORDER  # 

01/06-01/07/05  G00KP1C3 
01/06-01/07/05 G00KP1C4 

ICPNS Analyst ID i   400149 

01/06-01/07/05   G00KP1C9 
01/06-01/07/05  G00KP1DA 

Instrument ID..:  ICPMS Analyst ID < 400149 

Silicon 111 
113 

(75   -   125) 
(75   -   125)   2.1      (0-20) 

Dilution Factor:  10 
Analysis Time..:   15:16 
MS Run # :   5006084 

SW846   6020 
SW846   6020 

Instrument ID. 

01/06-01/07/05  G00KP1DC 
01/06-01/07/05  G00KP1DD 

ICPNS Analyst ID  400149 

Silver 91 
92 

(75   -   125) 
(75   -   125)   0.74    (0-20) 

Dilution Factor:  10 
Analysis Tine..:   15:16 
MS Run # :   5006084 

SW846   6020 
SW846   6020 

01/06-01/07/05  GO0KP1A7 
01/06-01/07/05  G00KP1A8 

Instrument ID..:   ICPMS Analyst ID    400149 

Thallium 85 
86 

(75   -   125) 
(75   -   125)   1.7      (0-20) 

Dilution Factor:   10 
Analysis Time..:   15:16 
MS Run # :   5006084 

SW846  6020 
SW846   6020 

Instrument ID. 

01/06-01/07/05  G00KP1DG 
01/06-01/07/05  G00KP1DH 

ICPMS Analyst ID : 400149 

Tin 94 
95 

(75   -   125) 
(75   -   125)   1.5      (0-20) 

Dilution Factor:   10 
Analysis Time..:   15:16 
MS Run if :   5006084 

SW846  6020 
SW846   6020 

instrument ID. 

01/06-01/07/05 G00KP1DE 
01/06-01/07/05  G00KP1DF 

ICPMS Analyst  ID :   400149 

Vanadium 85 
86 

(75   -   125) 
(75   -   125)   1.6      (0-20) 

Dilution Factor:   10 
Analysis Time..:   IS:16 
MS Run «    5006084 

SW846  6020 
SW846   6020 

01/06-01/07/05   G00KP1DJ 
01/06-01/07/05  G00KP1DK 

Instrument ID..:  ICPMS Analyst ID :  400149 

(Continued on next page) 
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MATRIX SPIKE SAMPLE EVALUATION REPORT 

TOTAL Metals 

Client Lot # ...:   C4L140133 Matrix  :   WATER 

Date Sampled ...:   12/13/04               Date Received..:   12/14/04 

PERCENT       RECOVERY RPD PREPARATION- WORK 

PARAMETER RECOVERY    LIMITS            RPD LIMITS     METHOD ANALYSIS DATE ORDER # 
Zinc 88                    (75   -   125) SW846  6020 -01/06-01/07/05 G00KP1DL 

89                     (75   -   125)   2.0 (0-20)      SW846   6020 01/06-01/07/05 G00KP1DM 
Dilution Factor:   10 
Analysis Time ..:   15:IS          Instrument ID.. :   ICPMS           Analyst  ID  :   400149 

MS Run *  ..:   5006084 

Ncrre (s): 
CilcuUtions are performed before rounding to avoid round-off errors in calculated results. 

NC The recovery and/or RPD were ncX calculaced. 
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Client Lot #...: 
Date Sampled : 

SAMPLE 
PARAMETER AMOUNT 

C4L140133 
12/13/04 

MATRIX SPIKE SAMPLE DATA REPORT 

TOTAL Metals 

Date Received..: 12/14/04 
Matrix. HATER 

SPIKE   MBASRD 
AMT     AMOUNT  UNITS 

PERCNT 
RECVRY RPD     METHOD 

PREPARATION^        WORK 
ANALYSIS  DATE     ORDER  # 

MS Lot-Sanple #: 
Aluminum 

ND 
ND 

C4L140133-001    Prep Batch #...:   5006145 

2000 1650 ug/L 82 SW846   6020 01/06-01/07/05  G00KP1A9 
2000 1660 ug/L 83 0.60  SW846  6020 01/06-01/07/05 G00KP1CA 

Dilution Factor: 10 
Analysis Tine..: 15:16 Instrument  ID..:   ICPMS Analyst  IS    400149 
MS Run # : 5006084 

Antimony 

Arsenic 

3.3 
3.3 

6.4 
6.4 

500 
500 

40.0 
40.0 

471 ug/L 
478 ug/L 

Dilution Factor 
Analysis Tine.. 
MS Run t  

42.4    ug/L 
43.0    ug/L 

Dilution Factor 

Analysis Time.. 

MS Run #  

93 
95 

10 
15:16 
S006084 

90 
92 

10 
15:16 
5006084 

SW846   6020 
1.6     SW846   6020 

Instrument ID. ICPMS 

SW846   6020 
1.5     SW846   6020 

Instrument  ID. ICPMS 

01/06-01/07/05  G00KP1C7 
01/06-01/07/05  G00KP1C8 

Analyst ID :  400149 

01/06-01/07/05  G00KP1CC 
01/06-01/07/05  G00KP1CD 

Analyst  ID :   400149 

Barium 
36.8 
36.8 

Beryllium 
ND 
ND 

2000 
2000 

50.0 
50.0 

1950 ug/L 
1970 ug/L 

Dilution Factor 
Analysis Tine.. 
MS Run tt  

96 
97 

10 
15:16 
S006084 

49.7 ug/L 99 
50.2 ug/L 100 

Dilution Factor: 10 
Analysis Time..: 15:16 
MS Run # : 5006084 

1.3 
SW846   6020 
SW646   6020 

Instrument ID..:   ICPMS 

SW846   6020 
0.88  SW846  6020 

Instrument ID..:   ICPMS 

01/06-01/07/05  G00KP1CE 
01/06-01/07/05  G00KP1CP 

Analyst ID 400149 

01/06-01/07/05  G00KP1CG 
01/06-01/07/05  G00KP1CH 

Analyst  ID :   400149 

Cadmium 
ND 50.0 45.7 ug/L 91 SW846   6020 
ND 50.0 46.8 ug/L 94 2.2     SW846   6020 

Dilution Factor: 10 
Analysis Tine..: 15:16 Instrument ID..:  ICPMS 
MS Run # : 5006084 

01/06-01/07/05  G00KP1CL 
01/06-01/07/05  G00KP1CM 

Analyst ID.....:  400149 

(Continued on next page) 
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Client Lot #...: 
Date Sampled : 

SAMPLE 
PARAMETER AMOONT 

Calcium 
508000 

508000 

C4L140133 
12/13/04 

MATRIX SPIKE SAMPLE DATA REPORT 

TOTAL Metals 

Date Received..: 12/14/04 
Matrix. WATER 

SPIKE   MEASRD 
AMT     AMOONT  UNITS 

PERCNT 
RECVRY RPD    METHOD 

PREPARATION-        WORK 

ANALYSIS DATE    ORDER  # 

50000       548000     ug/L 

Qualifiers:  NC 
50000       562000    ug/L 

Qualifiers:  NC 
Dilution Factor:  10 
Analysis Tine..:   15:16 Instrument ID..:  ICPMS Analyst ID :  400149 

SW84S   6020 01/06-01/07/05  O00KP1CJ 

SW846   6020 01/06-01/07/05  GO0KP1CK 

Chromium 
28.6 200 211           ug/L 91 
28.6 200 216           ug/L 94 

Dilution Factor: 10 
Analysis Tine..: 15:16 
MS Run # : 5006084 

SW846   6020 
2.4     SW846   6020 

Instrument ID..:  ICPMS 

01/06-01/07/05  G00KP1CN 
01/06-01/07/05  G00KP1CP 

Analyst ID :  400149 

Copper 
ND 250 235 ug/L 92 
ND 250 232 ug/L 91 

Dilution Factor:   10 
Analysis Time..:   15:16 
MS Run * :   5006084 

SW846   6020 
1.2     SW846   6020 

Instrument ID..:   ICPMS 

01/06-01/07/05  G00KP1CQ 

01/06-01/07/05  G00KP1CR 

Analyst ID :  400149 

Iron 

Lead 

ND 
ND 

ND 
ND 

Magnesium 

1000 
1000 

20.0 
20.0 

474000 

474000 

50000 

50000 

936             ug/L 94 
958             ug/L 96 

Dilution Factor:   10 

Analysis Tine..:   15:16 
MS Run •    5006084 

18.1          ug/L 91 
18.3         ug/L 91 

Dilution Factor:  10 
Analysis Time..:  15:16 
MS Run # :   5006084 

SW846   6020 
2.4     SW846   6020 

Instrument ID..:   ICPMS 

SW846   6020 
0.98  SW846   6020 

Instrument ID..:   ICPMS 

01/06-01/07/05  GOOKS-ICT 
01/06-01/07/05  GOOKPICD 

Analyst  ID :   400149 

01/06-01/07/05  G00KP1C5 
01/06-01/07/05  G00KP1C6 

Analyst  ID :   400149 

517000     ug/L 

Qualifiers:  NC 
528000    ug/L 

Qualifiers:   NC 

Dilution Factor:  10 

Analysis Time..:   15:16 Instrunent ID 
MS Run *    5006084 

(Continued on next page) 

SW846 6020    01/06-01/07/05 G00KP1CV 

SW846 6020    01/06-01/07/05 G00KP1CW 

ICFMS Analyst ID  400149 
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Client Lot #...: 
Date Sampled : 

SAMPLE 
PARAMETER AMOONT 
Manganese 

ND 
ND 

C4L140133 
12/13/04 

MATRIX SPIKE SAMPLE DATA REPORT 

TOTAL Metals 

Date Received..:  12/14/04 
Matrix. WATER 

SPIKE       MEASRD 
AMI AMOUNT    UNITS 

500 
500 

PERCNT 
RECVRY RPD    METHOD 

PREPARATION-       WORK 
ANALYSIS  DATE    ORDER # 

412            ug/L                 82 SW846  6020          01/06-01/07/05 G00KP1CX 
415            ug/L                 83 0.74  SW846  6020          01/06-01/07/05 G00KP1C0 

Dilution Factor: 10 

Analysis Time..: 15:16 Instrunent IS..:   ICPMS Analyst  ID i  400149 
MS Run « : 5006084 

20.7 1000 
20.7 1000 

Nickel 
4.2 
4.2 

Selenium 

Silicon 

Silver 

12.3 
12.3 

1420 

1420 

ND 
ND 

500 
500 

10.0 
10.0 

10000 

10000 

50.0 
50.0 

955 ug/L 93 
971 ug/L 95 

Dilution Factor: 10 
Analysis Time..: 15:16 
MS Run # : 5006084 

450             ug/L 89 
454            ug/L 90 

Dilution Factor:   10 
Analysis Time..:   15:16 
MS Run # :   5006084 

21.8          ug/L 95 
22.0          ug/L 97 

Dilution Factor:   5 
Analysis Time..:   15:12 
MS Run ft :   5006084 

12500        ug/L 111 
12700       ug/L 113 

Dilution Factor: 10 
Analysis Time..: 15:16 

MS Run # : 5006084 

45.7 ug/L 91 
46.0 ug/L 92 

Dilution Factor: 10 
Analysis Time..: 15:16 
MS Run #  5006084 

SW846   6020 
1.7     SW846   6020 

Instrument  ID..:   ICPMS 

SW846   6020 
1.0     SW846   6020 

Instrument ID. ICPMS 

SW846   6020 
1.0     SW846   6020 

Instrument ID..:  ICPMS 

SW846   6020 

2.1    SW846  6020 

Instrument ID..:   ICPMS 

SW846   6020 
0.74   SW846   6020 

Instrument ID..:   ICPMS 

01/06-01/07/05  G00KP1C1 
01/06-01/07/05  G00KP1C2 

Analyst  ID :   400149 

01/06-01/07/05  G00KP1C3 
01/06-01/07/05  G00KP1C4 

Analyst ID :  400149 

01/06-01/07/05  G00KP1C9 
01/06-01/07/05  G00KP1DA 

Analyst ID :  400149 

01/06-01/07/05  G00KP1DC 

01/06-01/07/05 G00KP1DD 

Analyst ID :   400149 

01/06-01/07/05 G00KP1A7 
01/06-01/07/05  G00KP1A8 

Analyst ID 400149 

(Continued on next page) 
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MATRIX SPIKE SAMELB DATA REPORT 

TOTAL Metals 

Client Lot #...: 
Date Sampled...: 

C4L140133 
12/13/04 

Matrix. WATER 
Date Received.. 12/14/04 

SAMPLE SPIKE   MEASRD 
PARAMETER AMOUNT AMT AMOONT UNITS 

PERCNT 

RECVRY  RPD     METHOD 
Thallium 

0.74 50.0 43 .1        ug/L 85 SW846   6020 
0.74 50.0 43 .8          ug/L 

Dilution Factor: 
86 

10 
1.7     SW846   6020 

Analysis Time.. 15:16 Instrument ID..:  ICFMS 
MS Run #  5006084 

PREPARATION-        WORK 
ANALYSIS  DATE     ORDER  # 

01/06-01/07/05  G00KP1DG 
01/06-01/07/05  G00KP1DH 

Analyst  ID :   400149 

Tin 
23.7 2000 
23.7 2000 

1900 ug/L 94 SW846   6020. 
1930 ug/L 95 1.5     SW846   6020 

Dilution Factor:   10 
Analysis Time..:   15:16 Instrument ID..:   ICPMS 
MS Run # :   5006084 

01/06-01/07/05  G00KP1DE 
01/06-01/07/05  G00KP1DF 

Analyst ID :  400149 

Vanadium 
10.4           500             435             ug/L 85 
10.4           500             441             ug/L 86 

Dilution Factor:  10 
Analysis Time..:   15:16 
MS Run * :   5006084 

SW846   6020 
1.6     SW846   6020 

Instrument ID..:   ICPMS 

01/06-01/07/05  G00KP1DJ 
01/06-01/07/05  G00KP1DK 

Analyst  ID :   400149 

Zinc 
7.6 500 446 ug/L 88 
7.6 500 455 ug/L 89 

Dilution Factor: 10 
Analysis Time..: 15:16 
MS Run # : 5006084 

SW846   6020 
2.0     SW846   6020 

Instrument  ID..:   ICPMS 

01/06-01/07/05  G00KP1DL 
01/06-01/07/05  G00KP1DM 

Analyst  ID :   400149 

NOTB(S) 
Calculalioiu are perfonned before rounding to avoid round-off erron in calculued resultt. 

NC The recovery aod/or RPD were not calculated. 
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GENERAL CHEMISTRY SUMMARY 
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EA Engineering ISG Slag 

Hexavalent Chromium 

Lab Name:        STL PITTSBURGH 

Client Name:      EA Engineering, Science and Technology 

Matrix: WATER 

Method: 

Lot Number: 

SW846        7196A 

C4L140133 

Hexavalent Chromium 

Client Sample ID 
Sample 
Number Workorder Result Units 

Reporting 
Limit 

Dilution 
Factor 

Prep Date -Analysis 
Date/Time QC Batch 

SLAG ELUTRIATE-CHRONIC TESTS C4L140133   001 G00KP1A4 ND mg/L 0.010 1 12/14/2004 - 12/14/2004 11:31 4349344 

SOUD PHASE ACUTE TEST C4L140133   002 G00KR1AF 0.051 mort. 0.010 1 12/14/2004 - 12/14/2004 11:35 4349344 

s-tip-timm* 40 
General Chemistry results by parameter 
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EA Engineering ISG Slag 

Sulfaie 

Lab Name: STL PITTSBURGH Method: MCAWW     300.0A 

Client Name: EA Engineering, Science and Technology Lot Number: C4L140133 
Matrix: WATER 

Isulfate 

Client Sample ID 
Sample 
Number Workorder Result Units 

Reporting 
Limit 

Dilution 
Factor 

Prep Date -Analysii 
Date/Time QC Batch 

SLAG ELUTRIATE-CHRONIC TESTS C4M40133   001 G00KP1A3 1080 mfl/L 100 100 12/29/2004 - 12/30/2004 00:17 4385113 

SOLID PHASE ACUTE TEST C4L140133   002 G00KR1AE 1030 tng/L 100 100 12/28/2004 - 12000004 00:32 4385113 

sTMPM^h 41 
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EA Engineering ISG Slag 

Hexavalent Chromium 

Lab Name:        STL PITTSBURGH 

Client Name:      EA Engineering, Science and Technology 

Matrix: WATER 

Method: 

Report ID: 

Date/Time Received: 

SW846        7196A 

C4L140133 

12/14/2004 10:30:00AM 

Client Sample ID 
Sample 
Number Workorder Result Units 

Reporting 
Limit 

Prep/Analysis 
Date QC Batch 

RPD/Umit 
(%) 

BLK-C4L140000344B 344 MB G01D41AA ND mg/L 0.010 12/140004 -   12/14/2004 4349344 

sT&tmm 42 
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EA Engineering ISG Slag 

Sulfate 

Lab Name:        STL PITTSBURGH 

Client Name:      EA Engineering, Science and Technology 

Matrix: WATER 

Method: 

Report ID: 

Date/Time Received: 

MCAWW     300.0A 

C4L140133 

12/8/2004 10:25:00AM 

Client Sample ID 
Sample 
Number Workorder Result Unit* 

Reporting 
Limit 

Prep/ Analysis 
Date QC Batch 

RPD/Limit 
(%) 

BLK-C4L300000113B 113 MB G10V21AA ND mg/L 1.0 12/29/2004 .   12/2W2004 4365113 

S^WSTgh 43 
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EA Engineering ISG Slag 

Hexavalent Chromium 

Lab Name:         STL PITTSBURGH 

Client Name:      EA Engineering, Sc 

Matrix:              WATER 

ence and Technology 

Method:                            SW846        7196A 

Lot Number:                     C4L140000 

Date/Time Received:          12/14/2004 10:30:00AM 

Client Sample ID 
QC Sample 

Type Workorder 
Recovery Control 

Limits (%) 
Prep/Analysis 

Date QC Batch 
RPD/Umlt 

(%) 

CHECK SAMPLE LCS G01D41AC 102      - 75-125 12/14/2004 •  12/14/2004 4349344 

SLAG ELUTRIATE-CHRON MS G0OKP1A5 104 75-125 12/14/2004 -  12/14/2004 4349344 1.5/20 

SLAG ELUTRIATE-CHRON MSD G00KP1A6 106 75-125 12/14/2004 -  12/14/2004 4349344 1.5/20 

vfip-imMk 44 
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EA Engineering ISG Slag 

Sulfate 

Lab Name: STL PITTSBURGH 

Client Name:      EA Engineering, Science and Technology 

Matrix: WATER 

Method: 

Lot Number: 

Date/Time Received: 

MCAWW     300.0A 

C4L080417 

12/8/2004 10:25:00AM 

Client Sample ID 
QC Sample 

Type Workorder 
Recovery 

(%) 
Control 

Umits(%) 
Prep/ Analysis 

Date QC Batch 
RPD/limit 

(%) 

LABMS/MSD MSD G0KN91HN 0.0 DIL N 80-120 12/29/2004 .  12/28/2004 436fl113 0.0/20 

CHECK SAMPLE LCS G10V21AC 97 90-110 12/29/2004 -   12/28/2004 ^•wwiis 

LAB MS/MSD MS G0KN91HM 0.0 DIL N B0-120 12/29/2004 -  1209/2004 4365113 0.0/20 

DIL The concentration is estimated or not reported due to dilution or the presence of interfering analytes. 

NC The recovery and/or RPD were not calculated. 
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APPENDIX B 

RESULTS OF ACUTE AND CHRONIC TOXICITY 
TESTING ON SLAG ELUTRIATE 



RESULTS OF ACUTE AND CHRONIC TOXICITY TESTING 
WITH Americamysis bahia AND Cyprinodon variegatus 

ON SLAG ELUTRIATE 

Prepared for: 

Moffatt and Nichol Engineers 
2700 Lighthouse Point East, Suite 501 

Baltimore, MD 21224 

Prepared by: 

EA Engineering, Science, and Technology, Inc. 
15 Loveton Circle 

Sparks, Maryland 21152 
ph: 410-771-4950 

Results relate only to the items tested or to the samples as received by the laboratory. 

This report shall not be reproduced, except in full, without written approval of 
EA Engineering, Science, and Technology, Inc. 

This report contains 12 pages plus 3 attachments. 

Wayne L. MfcCullocfi'V Date        ^ 
Laboratory Director 

EA Project Number 70005.08 •#ff^> EA Report Number 4668 



INTRODUCTION 

At the request of Moffatt and Nichol Engineers, EA Engineering, Science, and Technology 

performed 7-day chronic toxicity tests and a 96-hour acute toxicity test on fresh steel slag from 

the ISG Sparrows Point plant, for the Maryland Port Administration (MPA). The chronic 

toxicity tests were the survival, growth and fecundity test with the opossum shrimp 

(Americamysis bahia, formerly Mysidopsis bahia), and the survival and growth test with the 

sheepshead minnow {Cyprinodon variegatus). The test organisms in the chronic tests were 

exposed for seven days to 100, 50, 25, 12.5, and 6.25 percent elutriate prepared from the fresh 

slag, and diluted with 20 ppt artificial seawater (Forty Fathoms Bioassay Grade sea salts). To 

prepare the elutriate, site water collected from Sparrows Point, Baltimore Harbor, that had been 

salinity adjusted to 20 ppt with Forty Fathoms sea salts, was added to a pre-weighed portion of 

slag the day prior to use in testing and allowed to agitate in a closed container for approximately 

18 hours. The site water was salinity adjusted to 20 ppt in order to provide the optimal salinity 

for test organism survival, growth and reproduction. The volume of site water (7,000 ml) added 

to the slag was 20 times the weight in "grams of the slag (350 grams). After 30 minutes of 

settling, the elutriate was decanted from the slag and vacuum filtered through a 1 ^m glass fiber 

filter. Fresh elutriate was prepared four times during the 7-day exposure duration (7-8, 9-10, 

12-13, and 13-14 December 2004) for daily renewal of the test solutions. The chronic toxicity 

tests also included a 100 percent laboratory water (salinity adjusted dilution water) control. 

The acute toxicity test was conducted with the sheepshead minnow (C variegatus).   The test 

organisms were exposed for 96 hours to site water with slag (1/4 inch), site water with slag (1/4 

inch) covered with sand (1/4 inch), and site water with sand only (1/4 inch). The acute toxicity 

test also included a site water control and a salinity adjusted laboratory water control. Total test 

volume for the acute toxicity tests was 500 ml. Test solutions were not renewed during the 96- 

hour exposure period. 

This toxicity testing was conducted following EA's standard operating procedures (EA 2003) 

which are in accordance with US EPA guidance (US EPA 2002a and 2002b). The results of the 

toxicity tests were analyzed using the ToxCalc statistical software package (Version 5.0, 
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Tidepool Scientific Software). Statistical analyses were performed according to US EPA 

guidance (US EPA 2002a and 2002b) on the survival, biomass, and fecundity (A. bahia only) 

data to determine if any of the effluent concentrations were significantly (p=0.05) different from 

the control. The short term chronic toxicity test endpoints are expressed as the No Observed 

Effect Concentration (NOEC), the Lowest Observed Effect Concentration (LOEC), 

and the Chronic Value (ChV). The 25 percent Inhibition Concentrations (IC25s) were also 

calculated. The 48-hour median lethal concentration (LC50) was calculated for each test species, 

if there was at least 50 percent mortality in the 100 percent effluent concentration. 

Summaries of sample and test data are presented on pages 7-12. Copies of raw data sheets and 

statistical analyses are included in Attachment i; and ^liTnulative reference toxicant data are 

included in Attachment II. The Report Quality Assurance Record is included in Attachment III. 
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SUMMARY OF RESULTS 

The results of theAmericamysis bahia and Cyprinodon variegatus chronic toxicity tests, and the 

C. variegatus acute toxicity test conducted on the fresh slag meet the current NELAC standards, 

except where noted in the report. In both the acute and chronic tests, the pH of the test solutions 

in the high test concentration rose to greater than 9.0. This was as anticipated, and no attempt to 

adjust the pH of the test solutions was made, in order to conservatively mimic worst-case field 

conditions. 

The results of the A. bahia chronic toxicity test conducted on elutriate prepared from the fresh 

slag are summarized on page 8. After 48 hours of exposure, there was a mimnvain of 95 percent 

survival of test organisms in the elutriate concentrations, and 100 percent survival in the 

laboratory water control. The 48-hour LC50 was >100 percent elutriate. At test completion on 

Day 7, there was 80 percent survival in the 12.5 and 25 percent elutriate concentrations, 93 

percent survival in the 6.26 percent elutriate concentration, and a minimum of 95 percent 

survival in the remaining elutriate concentrations. Control survival was 98 percent. An inverted 

dose response was observed for the biomass endpoint for this test. Mean biomass in the three 

lowest elutriate concentrations ranged from 0.347 to 0.379 mg/organism, and all three treatments 

were significantly different (p=0.05) from the control, which had a mean biomass of 0.464 

mg/organism. The 50 and 100 percent elutriate concentrations had mean biomass of 0.445 and 

0.425 mg/organism, respectively, and neither treatment was significantly different from the 

control. The three lowest elutriate concentrations also had the lowest percent survival, and 

although survival in these three concentrations was not statistically significant, reduced survival 

would affect the biomass endpoint. Fecundity was 100 percent in the control and in all elutriate 

concentrations. It is EA's best professional judgment that the NOEC for this test is 100 percent 

elutriate. This is based on the fact that while there appeared to be a slight adverse effect on 

biomass for organisms exposed to the three lowest elutriate concentrations, the 50 and 100 

percent elutriate concentrations were not significantly affected. The percent difference between 

the 50 and 100 percent elutriate concentrations and the control was 4.2 and 8.4 percent, 

respectively. The LOEC and ChV were >100 percent elutriate. The 7-day IC25 was >100 

percent elutriate. 
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On Day 7 of the C. variegatus chronic toxicity test, there was a minimum of 95 percent survival 

in the elutriate concentrations, and 100 percent survival in the control (page 10). Mean biomas 

ranged from 1.163 to 1.361 mg/organism exposed to the elutriate concentrations, and 1.346 

mg/organism in the control. There were no statistically significant differences in survival or 

biomass between any elutriate concentration and the control. The 48-hour LC50 was >100 

percent elutriate. The NOEC for this test was 100 percent elutriate. The LOEC, ChV, and 7-day 

IC25 were >100 percent elutriate. 

The results from the acute toxicity test are summarized on page 12.   After 96 hours of exposure, 

there was 100 percent survival in the site water with slag covered with sand, and in the site water 

with sand only.   The site water control and the laboratory water controls also had 100 percent 

survival. The treatment consisting of site water and slag alone had 95 percent survival, and was 

not significantly different from the control. 

The acute and chronic reference toxicant test data (as supplied by the organism vendor) are 

summarized on pages 7 and 9 for the A. bahia and C. variegatus chronic toxicity tests, and on 

page 11 for the C. variegatus acute toxicity test. All reference toxicant test results fell within 

the acceptable control chart limits. Copies of the cumulative reference toxicant data are included 

as Attachment II. 
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SUMMARY OF SAMPLE/TEST INFORMATION 

Test: Americamysis bahia 7-day daily renewal chronic toxicity test 

Test Procedure: EA Protocol ATS-STC-OS-08 
Survival, growth, and fecundity test with opossum shrimp {Americamysis bahia) 

Client Name: Moffatt and Nichol Engineers (for Maryland Port Administration) 

Sample Description: Fresh slag 
EA Accession Number: AT4-708 

Collection Time and Date: 0930,23 November 2004 
Receipt Time and Date: 1425,23 November 2004 

Elutriate Water Description: Site Water - Sparrows Point, Baltimore Harbor 
EA Accession Number: AT4-731 

Collection Time and Date: 1015, 6 December 2004 
Receipt Time and Date: 1140 6 December 2004 

Test Material Description: Elutriate (prepared with fresh slag and site water) 
EA Accession Number: AT4-750 

Preparation Dates: 7-8, 9-10,12-13,13-14 December 2004 

Dilution water: 20 ppt artificial sea water (Forty Fathoms Bioassay Grade sea salts) 

Test Vessel: 8-oz. bowl 

Test Volume: 150 ml 

Number of Organisms per Replicate: 5 

Number of Replicates per Concentration: 8 

Oreanism Lot Information 
Lot Number: AB-567 
Source: Aquatic BioSystems (Fort Collins, Colorado) 
Age: 7 days 
Acclimation: <24 hours 

Reference Toxicant Test Information(a) 

Reference Toxicant: Potassium chloride (KC1) 
Acute LC50: 0.671 g/1 KC1 
Laboratory control chart acceptability range for LC50: 0.528-0.738 g/1 KC1 
Chronic NOEC: 0.5 g/L KC1 
Laboratory control chart acceptability range for NOEC: 0.125-1.000 g/L KC1 

(a)  Reference toxicant test data supplied by the organism vendor, see Attachment II. 
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SUMMARY OF SAMPLE/TEST INFORMATION (continued) 

Test Species: Americamysis bahia (opossum shrimp) 
Sample Description: Elutriate prepared with fresh slag and site water 
EA Test Number: TN-04-739 
Test Initiation: 1600, 8 December 2004 
Test Completion: 1400,15 December 2004 

Mean Fecundity as 
Test Concentration 48-Hour 7-Day Mean Biomass as % Females with 

(% effluent) % Survival 
100 

% Survival    . 
98 

mg/organism (±S.D.) 
0.464 (±0.031) 

Eggs 
Control 100 

6.25 98 93 0.379 (±0.058)(a) 100 
12.5 95 80 0.353 (±0.090)(a) 100 
25 95 80 0.347 (±0.086)(a) 100 
50 100 95 0.445 (±0.067) 100 
100 100 97 0.425 (±0.056) 100 

Results (expressed as percent effluent) 
48-Hour LC50: >100 

Survival Biomass Fecundity 
7-Day NOEC: 100 100 100 
7-Day LOEC: >100 >100 100 
7-Day ChV: >100 >100 >100 

7-Day IC25: >100 

Water Quality Parameters on Test Solutions 
Temperature (0C): 
pH: 
Dissolved Oxygen (mg/L): 
Salinity (ppt): 

Water Quality Parameters  

>100 >100 

Temperature (0C): 
pH: 
Conductivity (jiS/cm): 
Alkalinity (mg/L CaCOs): 
Hardness (mg/L CaC03): 

Range 
24.0-26.9 
7.3-9.6 
3.5 - 8.0(b) 

18.8-22.2(c) 

Site Water Elutriate 
AT4-731 AT4-750 

8.4(d) N/A 
8.3 N/A 

3,730 31,800 
64 62 

424 3,360 

(a) Significantly different (p=0.05) from control. 
(b) Dissolved oxygen was less than the target of >4.0 mg/L on Day 3, prior to renewal of test solutions. 
(c) Salinity exceeded target range of 20±2 ppt for limited duration. 
(d) Sample was delivered to EA within 2 hours of collection. 
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SUMMARY OF SAMPLE/TEST INFORMATION 

Test: Cyprinodon variegatus 7-day daily renewal chronic toxicity test 

Test Procedure: EA Protocol ATS-STC-SM-05 
Survival and growth test with sheepshead minnow (Cyprinodon variegatus) 

Client Name: Moffatt and Nichol Engineers (for Maryland Port Administration) 

Sample Description: Fresh slag 
EA Accession Number: AT4-708 

Collection Time and Date: 0930, 23 November 2004 
Receipt Time and Date: 1425, 23 November 2004 

Elutriate Water Description: Site Water - Sparrows Point, Baltimore Harbor 
EA Accession Number: AT4-731 

Collection Time and Date: 1015, 6 December 2004 
Receipt Time and Date: 1140 6 December 2004 

Test Material Description: Elutriate (prepared with fresh slag and site water) 
EA Accession Number: AT4-750 

Preparation Dates: 7-8, 9-10,12-13,13-14 December 2004 

Dilution water: 20 ppt artificial sea water (Forty Fathoms Bioassay Grade sea salts) 

Test Vessel: 1-L beaker 

Test Volume: 250 ml 

Number of Organisms per Replicate: 10 

Number of Replicates per Concentration: 4 

Organism Lot Information 
Lot Number: CV-435 
Source: Aquatic BioSystems (Fort Collins, Colorado) 
Age: <24 hours 
Acclimation; <24 hours 

Reference Toxicant Test Information(a) 

Reference Toxicant: Potassium chloride (KC1) 
Acute LC50: 1.414 g/LKCl 
Laboratory control chart acceptability range for LC50:   1.162-1.791 g/L KC1 

(a) Reference toxicant test data supplied by the organism vendor, see Attachment II. 
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SUMMARY OF SAMPLE/TEST INFORMATION (continued) 

Test Species: Cyprinod on variegatus (sheepshead minnow) 
Sample Description: Elutriate prepared with fresh slag and site watei 
EA Test Number: TN-04-740 
Test Initiation: 1420,8 December 2004 
Test Completion: 1430,15 December 2004 

Test Concentration 48-Hour 7-Day Mean Biomass as 
(% effluent) % Survival 

100 
% Survival 

100 
r ng/organism (±S.D.) 

Control 1.346 (±0.045) 
6.25 100 100 1.163 (±0.117) 
12.5 98 95 1.281 (±0.081) 
25 98 98 1.361 (±0.107) 
50 100 98 1.249 (±0.195) 
100 100 100 1.181 (±0.061) 

Results (expressed as percent effluent) 
48-Hour LC50: >100 

Survival • Biomass 
7-Day NOEC: 100 100 
7-Day LOEC: >100 >100 
7-Day ChV: >100 >100 

7-Day IC25: >100 >100 

Water Quality Parameters on Test Solutions Range 
Temperature (0C): 24.0 -26.0 
pH: 7.4 -9.6 
Dissolved Oxygen (mg/L): 4.2 -8.0 
Salinity (ppt): 18.8- 22.8(a) 

Water Quality Parameters 
Temperature (0C): 
pH: 
Conductivity (jiS/cm): 
Alkalinity (mg/L CaCOs): 
Hardness (mg/L CaC03): 

Site Water Elutriate 
AT4-731 AT4-750 

8.4(b) N/A 
8.3 N/A 

3,730 31,800 
64 62 

424 3,360 

(a) Salinity exceeded target range of 20±2 ppt for limited duration. 
(b) Sample was delivered to EA within 2 hours of collection. 
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SUMMARY OF SAMPLE/TEST INFORMATION 

Test: 48-hour Cyprinodon variegatus daily renewal acute toxicity test 

Test Procedure: EA Protocol ATS-SAF-SM-08 
Acute assay with sheepshead minnow {Cyprinodon variegatus) 

Client Name: Moffatt and Nichol Engineers (for Maryland Port Administration) 

Sample Description: Fresh slag 
EA Accession Number: AT4-708 

Collection Time and Date: 0930, 23 November 2004 
Receipt Time and Date: 1425, 23 November 2004 

Site Water Description: Sparrows Point, Baltimore Harbor 
EA Accession Number: AT4-731 

Collection Time and Date: 1015, 6 December 2004 
Receipt Time and Date: 1140 6 December 2004 

Dilution water: 20 ppt artificial sea water (Forty Fathoms Bioassay Grade sea salts) 

Test Chamber:  1-L beaker 

Volume per Test Chamber: 250 ml 

Number of Replicates:. 2 

Number of Organisms per Replicate: 10 

Organism Lot Information 
Lot Number: CV-436 
Source: Aquatic BioSystems (Ft. Collins, Colorado) 
Age:  13 days (within 24-hour window) 
Acclimation: 2 days 

Reference Toxicant Test Information(a) 

Reference Toxicant: Potassium chloride (KC1) 
Test Date: December 2004 
48-hour LC50:  1.414 g/LKCl 
Laboratory control chart acceptability range for 48-hour LC50: 1.162-1.791 g/L KC1. 

(a)   Reference toxicant test data supplied by organism vendor (see Attachment III). 
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SUMMARY OF SAMPLE/TEST INFORMATION (continued) 

Test Species: 
Sample Description: 
EA Test Number: 
Test Initiation: 
Test Completion: 

Cyprinodon variegatus (sheepshead minnow) 
fresh slag and site water 
TN-04-740 
1110,10 December 2004 
1035,14 December 2004 

96-Hour 
Test Treatment % Survival 

LaboratoryControl 100 

Site Water Control 100 

Site Water/Slag 95 

Site Water/Slag/Sand 100 

Site Water/Sand 100 

Selected Test Water Quality Parameters Range 

Temperature (0C): 18.5-20.6 

pH: 7.8-9.6 

Dissolved oxygen (mg/L): 7.0-8.3 

Salinity (ppt): 19.0-19.6 

Water Quality Parameters 
Temperature (0C): 
pH: 
Conductivity ((iS/cm): 
Alkalinity (mg/L CaCOs): 
Hardness (mg/L CaC03): 

Site Water 
AT4-731 

8.4^' 
8.3 

3,730 
64 

424 

(a)     Sample was delivered to EA within 2 hours of collection. 
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ATTACHMENT I 

Data Sheets and Statistical Analyses 
(38 pages) 

.- 



Chain-of-Custody Recc 
• EA Engineering, Science, 

and Technology 

EA Ecotoxicology Laboratory 
15 Loveton Circle 
Sparks (Baltimore), Maryland 21152 
Telephone: (410) 771 -4950 
Fax:(410)771-4204 

ClientMo VVv t / ^ tc UOL. 

FOR OFFICE USE ONLY 
Species to be tested: 

 D.magna 
 D. pulex 
 C. dubia 
 P. promelas 
 Other 

Project No.: 

 Menidia sp. 
, Rpugio 

C 2  ft    C. variegatui 
1    C-    M. bahia 
 Other 

A = Acute C = Chronic        B = Bioaccumulatior 

NPDES Number: Client Purchase Order Number: 

State/City/County Collected: 

PLEASE READ SAMPLING INSTRUCTIONS ON BACK OF FORM 
• Accession 

Grab Composite 

Collection Sample Description 
(including Site. Station 

Number, and Outfall Number) 
Number 

(office use only) 
Start 

Date/Time 
End 

Date/Time 
Number/Volume 

of Container 

ATM- To 7 X "A?^ &73C — YfL£%\\   ^xi-rVC,     ClSC^ u S^cdSU 
\ 

Sampled By- Date/Time Received By: Date/Time 

Sampler's Printed Name: Title: 

Jcie-A,-riS7 
RelinquishedjJyr Date/Time 

/YZ5 
Relinquished By:    . Date/Time Received By      A Date/Time 

Ki^"- 

Was Sample Chilled During Collection? 

Comments: 

Yes/No Sample Shipped By: (circle) 

Fed. Ex.                     Puro. 

Other:     ^^-^      Co^ 

UPS Airborne 

White—Report Production 

EA0534 F&B 6/6/96 

Yellow—Laboratory Pink—Client/Sample 

TOXCOC.ee 



Chain-of-Custody Recoi 
• EA Engineering, Science, 

and Technology 

EA Ecotoxicology Laboratory 
15 Loveton Circle 
Sparks (Baltimore). Maryland 21152 
Telephone: (410) 771-4950 
Fax:(410)771-4204 

Client 1S&-      Project No.:    /V 2 V 8. Q 1 

FOR OFFICE USE ONLY 
Species to be tested: 

. D. magna 

. D. pulex 

. C. dubia 

. P. promelas 
Other 

 Menidia sp. 
—yP.pugio 
J^_ C. variegatus 

. M. bahia 
Other 

I    A = Acute      ^c)= Chronic       B = Bioaccumulatlon 

NPDES Number: Client Purchase Order Number: 

State/City/County Collected: 

uea BV^' 

Sampler's Printed Name: 

Relinquished By: 

'Q/UJ 

Date/Time , Received By: 

Title: 

Date/Time 

i^-Ufoi   IHO 

Relinquished By: 

Was Sample Chilled During Collection? Yes/No 

Comments:     VA^JL   C«»^-iiQ   ^Cc^fc^. - 

Date/Time 

Date/Time 

Sample Shipped By: (circle) 

Fed. Ex. Puro. 

Other: 

i-A. ruru. 

r:    C^Ap^ki   dOJ^SL^ 

UPS 

PLE ASE READ SAMPLING INSTRUCTIONS ON BACK OF FORM 
Accession 

Number 
(office use only) Grab Composite 

1                  Collection Sample Description 
(including Site, Station 

Number, and Outfall Numbert 
Start 

Date/Time 
End 

Date/Time 
NumberA/olume 

of Container 

rtTf-7ai < «*Mi0« ASC-JIK   &*.*«*.>,*+ Jrnrk)*7rl   Z   'C*n.R*„t 

'V^/W      \iHo 

Airborne 

White—Report Production 

EA0534 F&B are/96 

Yellow—Laboratory Pink—Client/Sample 

TOXCOC.cr 
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SAMPLE CHECK-IN 
FOR MARYLAND TESTING 

Client:     ^^^ A^K^S   M^A 

EA Accession Number: ATH -7 3/ 

Parameter 

Acceptable 
Range Measurement* Date Time Initials 

Tempensture CO <4 2-rc>> 
^llrfoA 

Is ice present? 
- Mft^ \1-IKJ,(O^ 

pH 6.0-9.0 
*•?>: ' iVt, /c?4 

TRC (mg/L) <0.02 
I^A t^h 

Visual Description — 
(%M 

*lf outside acceptable range, contact project manager. 

OTHER PARAMETERS (SEE STUDY PLAN): 

uo jl_      7_ VVSJNJOV^    &\       CvjrO^.ZXiU^^^    — 

ATS-Q26 
10/22/02 



TOXICITY TEST SET-UP BENCH SHEET 

Project Number:        1OOOS.0\ 

Client: mPfi 

QC Test Number:   TN 'OM-H^^ 

Common Name:   OppoSOrfN Sj^Myv^p 

Scientific Name:       CX-bCL-Vu. 

Adults Isolated (Time, Date): 

Lot Number:  fV£b^ cbLg'n 

Source: fY^bS 

Neonates Pulled & Fed (Time, Date):   

Acclimation:        < ^ k*jz    Age:        1   djo. 

Culture Water (T/S):  J^/.S        "C i^'    ' DDt 

TEST INITIATION 

Date Time Initicis Activity 

Dilutions Made 

/4op 

V 

jAW^r        r ^ Test Vessels Filled 

Iff*      AJ 
j^j/j\J to Organisms Transferred 

I QpOO       CWX Head Counts 

CONCENTRATION SERIES 
Test Volume 

Concentration^^ Test Material 

Centred 

12.5 

So 

lOo 

iSOrvO^ 

3oOr^>J2 

Final 
Volume 

IZOOnJ 

NJ/ 

Comments: 

''&}£*?:* ^^^^BgFggMg^^§Qj^|j^^|ggg^^^^^^^S^^^^^^^^^^^ 
DILUTION PREPARATION 

Day 

0 

Date Time Initials 

i2^fi\o4       izoo      ce^ 
1 

/QL-Q'O'-/     INS M_ 

Sample / 
Diluent 

ATM --/so 

^Q ppl- 

/^ • /p  O ^f     ^S"       \K/-^ 

FEEDING 

Food:   c3 y- CLAX 

Day 

0 

Time, Initials 
Amount 

.     CJi'me, Initials,       Time, Initials 
Amount 

1 

3    {^dL^i    l0'o    ^fa— 
frrM-T5o 

*   w^^Lzm^ ^^^ 
tihijw        21LL ^ 
2^Qy       qiS    yvM 

^ 

Amount 

^ ̂ £1 

4    ,^i0£6. 
•^TsisuerL^ 

&U*££ 
ft 

^ 
ATS-T: 
11 /06/C 



TOXICITY TEST OBSERVATION DATA SHEET 

Project Number:          "toooS-O^ 

Client: HM^         

TEST ORGANISM 
•soi'y\ SVU;   Common Name:   [ J fflc 

QC Test Number:    JJ^^LLl^  Sclent,flc Name:       ^   h^^- 

•r-yj — iSl'j TEST TYPE:        <§^1)S/   Flowlhrough 

(6en6wai) /   Non-renewal 

>rv^^ 

Beginning Date:   I zJff A>i  

Ending Date:      j&JjJz/sOJ: 

Time:   l(gOO 

Time:  Moo 

Test Material 

Accession Number: _ 

Dilution Water:       7(Dfi?p \- f^^ 

Accession Number: 

Test Container: 

Test Volume: 

Test Duration: 

^"hOLOJ 

t£2Qittj2 
"l-c^-c^ 

^ 

Concentration Rep 

Number of Surviving Organisms 

Day    0 
Date 

Day    1 
Date 

Day    2 
Date 

Day    3 
Date 

Day    4 
Date 

Day     5 
Date 

Day     6 
Date 

Day     7 
Date 

{'iwdtTOl P ^ ^ 5 ^ s 6 5 
B .s 6 K 5 c. 6 *> 5 
c £ *D s ^ S 6 r> ^ 

,D s *b 5 5 S 6 t) Y 
^ 5 ^ s 5 5 5 t) 5 
F ^ 6 b S 5 S ^ 5 
^ «=; 6 s 5 $ 6 t> ^ 

14       ^ ?" 9. a- %• Z ^ L<n 3-   T^A) 

1 

Time / Initials |\«*WN ^v^ "^V- /«vs^ ' ^0 W^D <^^r ^p ^ moo^^-.  

(f*)      "S" .c_J^      c^ ^ ^X 



TOXICITY TEST OBSERVATION DATA SHEET 

Project Number:   

Client: mPft 

loooS-o^ TEST ORGANISM 

  Common Name:  (') pposorv\ ^MAJr^p 

QC Test Number:    T^ "OM-~?3S  ^_ Scientific Name:      Q-bcxiua.  

Beginning Date:   I Z-IKJLH 

Ending Date:      l£ /iS/o^ 

Time:   )(,7CO 

Time:     Hob 

Test Material:    S>A a.9ir/^-lo<^ GLLQVT&AT^ I Accession Number: . 

Dilution Water:       Z-0/Pi9 V 

TM-7CD TEST TYPE: 

Accession Number: 
^A ^-F^ 

>'/   Flowthrough 

ten^wal) /   Non-renewal 

Test Container:     H-" bocO ( 

Test Volume:       / £>Q t-v^-P 

Test Duration: _ •"?-<:Xa.(- 
^ 

% 
Concentration Rep 

Number of Surviving Organisms                                                                             1 

Day    0 
Date 

Day     1 
Date 

Day    2 
Date 

Day    3 
Date 

Day    4 
Date 

Day    5 
Date 

Day     6 
Date 

Day     7 
Date 

i-z.s (V < 
- 1 *./ L 4 ^ 3 

B ? s- s J.."1 
^ 5 *> 5 

C < 5 5 * 6 3 V -2. 

D ^ H M H M 4 \A 4 
f g" 6 5 5" ^7 5 M ^ 

F 6 6 5 6 5 5 b «=) 
^ < O 5 •6 ^ ^ 

l-V < 5 S 5 ^ W ^ 
^ 
O -^ — J> 

. 
 :  

 _ 

... 

Time / Initials \(0009(K ^l^-         i>e.<b>^r-' '«H5\v> U^pb OAS^ 'stf 4* H0O>b—' 



TOXICITY TEST OBSERVATION DATA SHEET 

Project Number: "lOOoS-Ol? 

Client:        mPft 

_    TEST ORGANISM 

  Common Name: 

-fM "OH ^"?3>S Scientific Name: QC Test Number:      • i^    ^   • ••- •  

Test Material:    SvV Q.g/mq:7o^ ) &.rtW(t 

rrr^„^K...mh,r.    fyj^^T^ TEST TYPE 

Dilution Water:      7-0^ p V' f^^  

Beginning Date:   I Z-feJcH  

Ending Date:       l9ll5/ti 

Time: 

Time: 

MO 

Flowthrough 

Non-renewal 

Accession Number: 

Test Container: 

Test Volume: _ 

Test Duration: . 

H-" boiol 
I^OY^? 
"I-CXCL 

^ 

% 
Concentration Rep 

Number of Surviving Organisms                                                                          1 

Day    0 
Date 

Day    1 
Date 

Day    2 
Date 

Day    3 
Date 

Day    4 
Date 

Day    5 
Date 

Day     6 
Date 

Day  .7 
Qate 

zs P <s 5 5 5 ^ 5 5      Ufcfc ^ «fl 
B G 5 5 5" s b £> *fo v (% 
C z fe t? ^ u ID ID '   s(^ 
b S <D 5 S ^ t> 5 ^ 

f $ «-« ^ H ^                M ^^H 3 
F T 6 S b ^ t) 6 ^ 
^ < 6 M 3 *s ^ ^ 9' 
l-V <? 6 ^ i ^ M u u 

 L_J  

—  

1 • 1       1 

Tim< j /Initials \ww^ wK1 H?^ l'o^>^^ /ovsrW • k'bP^U nA^^- A^   ^ ^tNNy— 

<Jo S«-cr     be^-r^AJfL    sV^AjaltJ 



TOXICITY TEST OBSERVATION DATA SHEET 

Project Number:        iQOoS-O^ 

Client: mPft  

QC Test Number: 
Test Material:     ^Aa.^ATM^^TEu^^Tfe. 

TEST ORGANISM 

Common Name: 

Scientific Name: 

^M 
Q    l3a.k.i C^-  

Beginning Date: 'izJ^cH 

Ending Date:      /^/tS/W 

Time: 

Time: HOP 

Accession Number 

Dilution Water: _ 

rTM --7^0 TEST TYPE: 

P f- pF^  
^/   Flow/through 

^en6wah /   Non-renewal 

Acceission Number: 

Test Container:     H" bocO { 

Test Volume:      ) SO v^viP 

Test Duration:       "1-CX.(X.L- 
\ 

% 
Concentration Rep 

Number of Surviving Organisms                                                                          1 

Day    0 
Date 

Day     1 
Date 

Day    2 
Date 

Day     3 
Date 

Day  ' 4 
Date 

Day     5 
Date 

Day    6 
Date  . 

Day    7 
Date 

SO P 5 O . ^ . 
*..•"' r M   ' ^ M 

B s b s s 5 .!> 5 
C "> e> ^ S <=: 3 t> b 
0 5 b s 5 <: <S t> 5 
f 5 .6 5 s s 4 \ ^ 

F 5 <D S" s <> b "h 5 
£> ^ 6 5 s .s- 0 

 ^    
5 

14 ^ 0 tf $ S 5 *7 ^ 
~ 

  

, 

r-— 
I               I 

Time / Initials l^»fb ^L^-       J<6Z V- , /^^iP^^ \\# ^ ^^ XV^^ hV^-^y^ 



• 
TOXICITY TEST OBSERVATION DATA SHEET 

Project Number:   

Client:        mPfi 

"lOOOS.Q^     TEST ORGANISM 
Common Name:   Oppasoi-A "S-Vburv^p 

Beginning Date:   [2-}'S}&\ 

Ending Date:      t^jlfjlH 

Time: 

Time: 

\ Iff00 
/in: 

QC Test Number:    "TM -DM "^^H Scientific Name:  Q - b(Uu fr 

Test Material:    S-Va.^/Am^o^ £C^T^^£- 

Accession Number: 

Dilution Water:      7jO|pp t"" ^^ 

-TM — 7 S'tJ TEST TYPE: 7   Flowthrough 

/   Non-renewal 

Accession Number: 

Test Container: 

Test Volume: _ 

Test Duration: 

H" houil 
}^OY^P 

l-CUL. 
^ 

% 
Concentration Rep 

Number of Surviving Organisms                                                                            1 

Day     0 
Date 

Day    1 
Date 

Day    2 
Date 

Day    3 
Date 

Day    4 
Date 

Day    5 
Date 

Day     6 
Date 

Day     7 
Date 

loo B £ 'ro S • 5 3 5 5* 
B 5 6 ^ s 5 ^ i Cft"!>    W 
C 5 o 5 O 5 ^ 6 s 
t> 5 5 5 5 5 5 *> s 
f £ ^ 

^ 5 ^ ^ f? 
F .£ 5 5 5 S1 

^ 5 
-<£> 5 5 5" 55 3 ^ ^ 

—5  
14 ^ 3 *> 

I $ 5 $ 5" 

 ^  

Time / Initials Mf4, ^ ^ nojr V^ " M5\^ \^9b ^Vfc>^ x^^ Hlru-Ju— 

"(^ -C-Vv      •S-V«_ajJtr 



REPRODUCTION AND WEIGHT DATA (Test Species :    (1. \D0J^ 

Project Number:     ^npoB.OS. 

Client:   OD.PfL 
QC Test Number: 

Tin Lot:    ^  // Oven Temp. CO: _J3^2 

TM-QH-'I^ 

Test 
Cone 

(WttA 
Rep 

Ps 

e» 

Tin » 

^ 

c 
D 

i^_ 

# Females 
with 
Eggs 

; 

/// 

31 
iliL 

£. 
F 
e 

4ix 

// 

III 

U 

ia 
u 

k2B A 

5i 
iVl 

iL 
iil 

6 5^ 
iC 

///I 

b 
iii 

F 

ii 
il 
^L 

H 
ai 

UlL 
a 

m. 
I'u 

# Females 
without 

Eggs # Males 

//// 

// 

m 
ii 

in 
II/ 

1/ 

M 

M/ 

/// 

II 

III 

r/,Jn. 

Organisms sexed: 

Date 

/<V/5/W 
Time 

_) 

Initials 

wt1' 'Z1 

Loaded tins placed in oven: _ 'd/JSM. '-^SL. 

Loaded tins removed from oven:  .,   I^Kp-o^   ****• ^H^. 

Loaded tins weighed:  XT-'-H-O*- '^       9^  

# Immatures 

ft Orgs. 
Weighed 

A 

Wt. of Tin 
Img) 

55^0. 

B 

Wt. of Tin & 
Dried Orgs. 

5 

asw 
MM 
SHs.13 

•3.-1.1^ 

B-A 
Total Dry 

Org. Weight 
(mg) 

(B-AJ/C 
Mean Dry 

Org. Weight 
Img) 

T) • 74- 

21 • Zi* 

^.3Z 

A 
a(a 

aifi.cfi 

r3>+.<fi 

3 8.4-1 

3:31 

a.^ 
o .4n+ 

(if applicable) 
Mean Biomass 
(mg/exp. org.) 

if! 

sn.(^ 
az.zq 

z.zy 
3L. 30 

0 .-^-U)^ 

o s/o 

47 4- 
O. HC^ 

0- S"iO 

^   ^Sib 

a.30 

^. 
5 
^L 

oT?-^ 

•^to.qg} 

^^•'SS' 

a. oo 

0 • A-loO 

0 • 4-kO 

0 .i5<30 

o.^is^ 
O'-ILO 

O.LfCpO 

o .Qio 

^53 / 
D&bl 

ii 
^^-C^ 

3-7.^ a. n 

o .^-ss- 
O. yoO 

O. W tfiT 

3-7.^3 

H 
5" 

3^.0^ 

"3L%.\lfi 

l.W 
g.cn 

aV:^ 
^^^3 

P^^o 

Q-[*.o^    I     «2o) 

4-^^ 

o- 33S 

Otlf 

o • 562» 

Q. ^3^ 

O-SS-'fi' 

O • <-/ f *| 

^^.^3 

a^.og 
^•7-53 

l.^'S 

U^_ 

^      | 31.21 I a?. £3 
SL-13 

^a 

o-S'ifa 

O.^lo- 

O • <\-b£ 

4-5i d 

o- 33o 

d) -376 
O- 3^ 

O. H*1* 
D. 2L*y 

1,1 iWs, Biomass calculations checked (date, initials):     f/fr/r? &  YV^ ATST4 
mini in 



REPRODUCTION AND WEIGHT DATA (Test Species: _Q_baia£_ 

Project Number:  i 

Client: YTWfr 

QC Test Number: . 

Tin Lot:    fod I) 

lopoS.oE  
  Organisms sexed: 

Date Time Initials 

TV^ -CM --T2>\ 

Oven Temp. (0C): .., "VT J OO    |/1 

Loaded tins placed in oven: 

Loaded tins removed from oven:       l^/^ft* /^g"    ^^  

Loaded tins weighed: L^l2±^± '^D  9^  

Test 
Cone 

ia.5 

Rep     Tin tf 

y^- 
g 

c. 

50. 
^i 

Females 
with 

_i22i_ 

# Females 
without 

Egg8 It Males 

Jl 
£ 

.EL 

SL 

51 
^/ 

/// 

ifl 

JL 
A 

# Immatures 

sii 

Z5 

£>. %. 

14   I?? 

/// 

// 

/Dil 

//// 

iirsg* 

# Orgs. 
Weighed 

3 

Wt. o< Tin 
(mq) 

5- 

5^ i 

^5^1 

B 
Wt. of Tin & 
Dried Orgs. 

(mg> 

5Cp.£'k 

^^.5-3 
^Jsl 

j/iS^* ^ 

5 

A 

O 

iaO. 
S3 

7/ 
// 

b 
^ 

ML 
is. 

^ 

251 
M/ 

/// 

/// 

/I 

5 

a5:s3 

aa.Tf- 
aa.n 

B-A 
Total Dry 

Org. Weight 
Img) 

1.4-1^ 

a-<(p 

LSD 

»B-A)/C 
Mean Dry 

Org. Weight 
Imgl 

0-4^-7 

(if applicable) 
Mean Biomass 
(mg/exp. org.I 

0-4-3R 

9+W 
ZWS 

A 

// 

ia. 
^_1£2L 

/// 

i^ 

ji/ 
^ 

a 6"^ 

5-7.^^ 

3(9. 2.3 

• n.iu» 

3L.\3 

5°) 

^v^ 
21.13 

5^.4-2- 

a.^3 

0-5DO 

0.533 

Q- 3^8 

0c^9^ 

O.^S 
dV.'SoCi 

o.wau 

o •4-4-(* 

5L;0S 

0 .C)7<D 

^•^ 

^(fe> 

^(^•^l 
gl7JO 

it*. ^ 

O-l-ito 

0 . ZZL?, 

0.31^ 

O .«-/H >o 

o.«J;c 

^•3^ 

yvl^l  < 

// 

// 

/// 

3^1 

^^.53v 

 ^ 

2£m 
3n:o* 

9(0. IS 

'sn. 3i 

/.ns^ 
l.-ni 

a I-SL 

).-7f 

o   4-^0 

o-4-a^ 
0 . 4S4- 

0.^7 

0430 

P. Waft 

1.3* 

a*.*w 
^^25|   5lg.IT 

2j I gK/.^TI   S'g.S^ 

1.^1 

0-4-3C 

G   4-lrQ 

0.^03 

03^^ 
0.^76, 

o.^ajQ 

.51 

o-^q^ 
0 • ^n 

0 . ?^3 

0-394 
o./5<4 
o.3'^ 

o-.or^npr rnionlntinnR checked (date, initials):       M^/ft-?"       NAA3 ATST 



REPRODUCTION AND WEIGHT DATA (Test Species:    H • bflfr/ft » 

Project Number:      Ir-nn'S.O'g 

Client: mpPl 
QC Test Number:   'Y^'CM- 1 5 \  

Tin Lot:     ^W / f Oven Temp. ("C): 

r 
Test 
Cone Rep 

.50  1 A 
Tin # 

6 
d 
b 

M. 
^zi 

# Females 
with 

51 
M. 

//// 

i/il 
// 

F 
id. 
i£l 

u^ 

LOQ. 

H 

P) 

5^ 

/; 

/// 

li 

A 
c 

7/ 

/// 

// 

// 

SS- 
22. 

D 
L 
f 

U5- 

m 

/H 

^ 

H 

SL 

11 

H 
U 

too 

^2 
/// 

lilL 

tt Females 
without 

Eflfl8 tt Males 

II 

ML 
n 
11 

11 

in 

m 

III! 

HI 

III 

mi 
11 

Initials 

,/gO  

Organisms sexed: l^/i*? /QJ 

Loaded tins placed in oven:  .   ^/^/oj 

Loaded tins removed from oven:     l2r//nrQ
L/—/60 

Loaded tins weighed:       i7-^>-o^ 1^6 

M- 
Bz. 

It Immatures 
tt Orgs. 

Weighed 

_1 
Wt. ol Tin 

(mgl 

B 
Wt. of Tin 8. 
Dried Orgs. 

5 
b 
5 

35"./^   1 a^.Sn 
^•/S" 

^^.^7 

5" 

5 

_2kJ>k- 
a(*.ir% 

3(^H. 

B-A 
Total Dry 

Org. Weight 
Img) 

.1.13 

sn-sL4- 
gtq-iq 

a^-^B 
^5:73 

a?. 3^ 

an 
a.a-i 
a ^?> 

(B-A)/C 
Mean Dry 

Org. Weight 
Img) 

0.">33 

(if applicable) 
Mean Biomass 
(mg/exp. org.) 

CB*-/^ 

0.f3S 
o. ^f-e^- 

^.0' 

5 
3« 
5* 

^^^ 

cP^.03 

^S.^ 

38.3^ 

r.ii 
^.4-3, 

O. 52-^, 

Q-^S 

O . M 3 g 
O.^l S^ 
0 . S^JiO- 

D   ^Z^r 

*-4% 
a .3$ 

^5? -33 

cP^^O 
a7Jf 

s*  \a£M. 

3L>-il 

21. <V5 

o-^q^ 
O. 4-1 o 

0.34^ 

P-l/34 
O.V?6. 

0^/70 

A.aq 

I- 3J 

5 

a^o 
a5-.P/ 

ai.s^ 
St.^i 

0-4-5g 

(9 • 4-o3> 

o.4-fc'2- 
^. a| 

aB-^3 
a-r.S^ 

3.«)3 

a^s 
(5^.Z3 

5*       d^oto 
1%   3-3 

^•3^ 

3.oo 

Q.4-4-a 

o.^^s- 
O.^o3 

O-MGi 

O. MW2. 

O. ^oKo 

O   4--70 

3-?Q 

0 -400 

P. ^OC^ 

D.^-7^ 

o  4-^0 

Q.M DQ 
O. M CXJO 

„ I. „ rJ   (^l^lf*     initialed' 11-7 
/o.T      V^     Biomass calculations checked (date, initials): _—/ / 7/ P-S" >0^L ATS-T4 

m/nwo 



TOXICITY TEST WATER QUALITY DATA SHEET - NEW SOLUTIONS 

Project Number:      -^OQOS-C^S 

Client:        (Y\Pfr     

TEST ORGANISM 

QC Test Number:   "TA^ 'O^-IS^ 

Beginning Date:    IZ-/% 1^^ Time:  _|  

Common Name:   Dpf)dS<Jrr\     Slh^s^p   Ending Date:      I'<?/1 5 /W    Time:    Hf/V 

Scientific Name:       cX • bCLfol ex  

TARGET VALUES    Temp:     c2 (j?        t pH:     6.0 - 9.0 
7 

DO:     ^•lfO%     mg/L Salinity:  _2HQ____ ppt 

2 
Test 
Cone Rep 

1 I 
Dissolved Oxygen (mg/L) 

Coi idUCtlvity (uB/cm) n 
Temperature (0CI                j pH                             | dSalinity (ppt)    ^             j 

0 i 2 3 4 5 6 0 i 2 3 4 5 6 0 i 2 3 4 5 e 0 i 2 3 4 5 6 

CoMTfl nk 26,\ £4 %1 jtf.o 2«t.i ^ ^ 7^ ^0 ^•0 -?^ 8.1 ^ 1.0 72 7.0 b^7.7 7.® -16 21.0 zi.\ 3i.*n 7^1 »A 7pN 

(fi.i£> 1H.1 7^7 r^ ^ ^.\ ^H # ^l 8:.o H-1 g. 9.0 «.l 1° 1-0 7^ 7b 76 7.3 1^ I.'' -JDV zu^bi A w.7?M A» V* 

12-5 2K.1 7^ 955 ̂  ^.\ ^,3 ̂  <£.! *,» s-a U.) 8.1 ©4 -i,^ 1.0 72 7.0 1) 7.2 ^,o ^ ^£^2. a».3JL5 ;i.i ao.c & 

25 x^.i 
•&.'> ^ iS^ ^ W.to / 

^•3 ?.z B3 U 83 pa 1^ TO 7.2 7*0 7.) 7.1 -/fl ^ zoH ?07 ^"1 5A| ?l,3 19* & 

SO ••w.^ 25^ 3$.lc ?50 
tM-1 TiW 

.^o ̂
 ??^ 8> w 8.3 a.^ ^ w 7.2 !*,<! 71 7.1 &.0 <vt zo-l •»H 56.^ ^b J20.U f?.5 & 

\oo wk 2S> 9^ fa ^.1 ^\ # % 9.2 t.1 ?> 8-3 ̂ •i o Or) 7.1 b,H 7,1 T?) Ifl 1.* Wii ^7 ITI /tt 20V 1^ ^ 

Meter Number 3l»o ^vP ^c to 3Ho ^ oyp 2)^0 >P 3^0 Mc? 3^0 i^ *> SI 5// ^1 3*1 ^\ ^1 ^ 2M0 ^t>^ 3Vt ^to 3^^ 
Time 

W ^ ^ in. isa h^ oylP 0K> ^ ^ '«» \&5C >II36 ^ I5P Ptf 1» ^3 feSO 11^)^. ijw v^^i^M l£So//35o^l 
Initials fb u fe- HI ite |c?s ^ lib ̂  w- IT- "C^ £^ ^ •»fc 

fir ir- !r CJeS C^^ fb \XY t*—ib'-'Ces Of^^l 
ATS-T13 
03/01/00 



TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS 

Project Number:       ~7oOOS~. 0% 

Client:      /?) PA  
TEST ORGANISM 

QC Test Number:        7~7lWW ~73 1 

Beginning Date: IQ-fO/Q*-*- Time: 

Common Name:  KJppQSUm  ^k/U/n-p    Ending Date:      /J ji'i /W Time: 

Scientific Name:     Ct  t/jAlti-  
Jim 

TARGET VALUES     Temp:    <Q_(c> pH:    6.0-9.0 DO:   Z-^Q^    mg/L Salinity:     <SiO pDt 

7. 
Test 
Cone 

£ord re 
Rep 

CP.25 

12.S 

2^ 

5o 

Temperature ("Cl 

lDQ_ 

Meter Number 

Time 

Initials 

¥ 
zH59i 

2feZ 

•&. 

S: /* ̂ 

^2 

95.0 

^. 

zb? 

COi 

au^ 

9523a 

r>U 

as^ii 

2^ 

t! .(IP-* 

\KV 

-> 

Ik* ̂ •, 

vA 

** 

-*• 
)J> 

& A" 

y 

^6 

7f»P 

pH 

7.7 ^.S 

"?.(c 

tt)> 

M3iz2 

Ti^MM^. 

341 
/»5o 
v-^- 

s^ 
£3 

^^ 

^ 

in 

7l 

-IX 

m li 

i.^ 

t^oSU 

VQ 

^5^^ 
Rb 

a£ 

^ 

Zfcjla 

It 

Ik 

7:7 n 
rr 

1:7 

n 

a n 

ik 

ik 

2b 

I -^ 

mn 11 

32 

3tf 
^ 

i S- 

^0 
iffi 

Mi 

n-5 

k i\\ 

-7.b 

7.5 

LS 

Dissolved Oxygen (mg/L) 

!).Z 

:x^ 

2^ 

7.S 

3i 

ii> 

ate 
^Sd-jflb 

\KX-V-4V 

2]i0 2£ 
KP 

& 

£ 
St 

-7.') 

7.H 

s.\ 

kk OK 

sa^ 

si 

5.D 

5$ 

si 

5.1 

5 b 

IZ 

Ih 

$2&i& 

^o 
wAb 

i 

MO 

&> 

wl 
Ccfc^lO 

VI 

yn 

4D 

h. v\ 
^ 

iU 

s 

2& 
^L 

•aP 

S3 

6.0 

^c^ 

Ceftdqctlvlty (jib/cmy 
<3llinit^iEEiD 

1l.b ?).) 

l 

kU 

M^i^ 

i? 

3k MA 

w 
))> 

BHh- 

M 

^ 

M. 
W 

2iiv 

^ 

t 

M 

ZL 

^2^i2/ 

^^ic 

^.^9/4 M 

M 

*>• 

^ 2> o 

S\l 2HI 

SM& 
^i 

IStib 

Jc^i 

^Lb^Ql aa 

z^^jMj^^fik 

^J/Zl 

iMa 

2^ 

ao.S 2o n 

#0 

El.^ Z0> 

M 

:5D 

tftf 

S8t] 

3^ 

^ 

M 
i&m 

^~ 

?.i.V z.o.H 

^6^ 

iiz 

fio 
lk£ 

Zi)^ 

20.1 

ZCX, 

^9 2o./ 

ao /q.z- 

^0^ 
^ 

^ 

>io 

^6 
^L 

ATC  XI /I 



® 

TOXICOLOGY LABORATORY BENCH SHEET 

Project Number: [OCOStO o 

.M?A 
QC Test Number:     -TAJ-OMV* ^7^0 

Date/Time/lnitials Comments/Activity Date/1 ime/lnmais uomments/Activity  

,l/o7/<W   «3o^^ ^H-i^ 

. V0S/0H ^ ^-.^ A^^^Sk ,^ ^f^  ^ \ ^ '^^       . 

ATS-T29 
03/01/00 



• 

TOXICOLOGY LABORATORY BENCH SHEET 

Project Number:      "~]QaCfe>.Q% 

Client:      mpft  

QC Test Number:     TN "OM "^fK  

Date/Time/Initials Comments/Activity 

/J - /5    ov    /V/s   V^ 

^^^CAA ^ 

^)   c>?S   /)    j  <H  b  Q^^J   k^J'crvoj. 

^O/S^    W-u,ct    ^o     ^crw/j   ^^ 

ATS-T29 
03/01/00 



TOXICOLOGY LABORATORY BENCH SHEET 

Project Number:  . HOQQ'b.OS 

Client:       r^£B  
QC Test Number:    TTVA-QM- 1^/n+O 

Aliquot of sample warmed to test temperature, then aerated if supersaturated: 

/z-S-tf/ 

Sample # 

ON AIR 
Initial DO 

(mg/L) 

-7.0 

"7.1. 

S-.3 

Time 

/5DO 

7SV 

Initials 

OFF AIR 
Final DO 

(mg/L) Time Initials 

^.o 

-7.3> 

^6 M^ 

'^^^ P(S 

ATS-T29 
03/01/00 



Mysid Survival, Growth and Fecundity Test-48 Hr Survival 
Start Date: 12/8/2004 Test ID:   TN-04-739 Sample ID: 
End Date: 12/15/2004 Lab ID: Sample Type: 
Sample Date: Protocol: EPAM 87-EPA Marine Test Species:         MY-Mysidopsis bahia 
Comments: 

Conc-% 1 2 3              4              5              6 7              8 
CONTROL 1.0000 1.0000 1.0000     1.0000     1.0000     1.0000 1.0000     1.0000 

6.25 1.0000 1.0000 1.0000    1.0000    1.0000     1.0000 1.0000    0.8000 
12.5 0.8000 1.0000 1.0000     0.8000     1.0000     1.0000 1.0000     1.0000 

25 1.0000 1.0000 1.0000     1.0000    0.8000    1.0000 0.8000     1.0000 
50     1.0000     1.0000     1.0000     1.0000    1.0000     1.0000     1.0000     1.0000 

100     1.0000     1.0000     1.0000     1.0000     1.0000     1.0000     1.0000'   1.0000 

Transform: Arcsin Square Root 
Conc-0/o Mean     N-Mean    Mean Min Max CV% 

Rank    1-Tailed 
Sum      Critical 

CONTROL     1.0000     1.0000     1.3283     1.2094     1.3453       3.616 
6.25 0.9750 
12.5 0.9500 

25 0.9500 
50 1.0000 

100 1.0000 

0.9750 
0.9500 
0.9500 
1.0000 
1.0000 

1.3155 
1.2857 
1.2882 
1.3453 
1.3419 

1.1071 
1.1071 
1.1071 
1.3453 
1.3181 

1.3453 
1.3453 
1.3652 
1.3453 
1.3453 

6.400 
8.574 
8.693 
0.000 
0.716 

8 
8 
8 
8 
8 
8 

67.50 
63.00 
66.50 
72.00 
68.50 

46.00 
46.00 
46.00 
46.00 
46.00 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 
Equality of variance cannot be confirmed 

0.70237 0.929 -1.9036 2.80674 

Hypothesis Test (1-tail, 0.05)          NOEC      LOEC        ChV TU 
Steel's Many-One Rank Test              100         >100 1 

Page 1 ToxCalc V5.0.23 Reviewed by: 



Mysid Survival, Growth and Fecundity Test-7 Day Survival 
Start Date: 
End Date: 
Sample Date: 
Comments: 

12/8/2004 Test ID:   TN-04-739 Sample ID: 
12/15/2004 Lab ID: Sample Type: 

Protocol: EPAM 87-EPA Marine Test Species: MY-Mysidopsis bahia 

Conc-% 8 
CONTROL 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000 

6.25 1.0000 1.0000 1.0000 0.8000 1.0000 0.8000 1.0000 0.8000 
12.5 0.6000 1.0000 0.6000 0.8000 0.8000 1.0000 1.0000 0.6000 

25 1.0000 1.0000 0.8333 0.8000 0.6000 1.0000 0.4000 0.8000 
50 0.8000 1.0000 1.0000 1.0000 0.8000 1.0000 1.0000 1.0000 

100 1.0000 0.7500 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Transform: Arcsin Square Root 
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical 
CONTROL 0.9750 1.0000 1.2985 1.1071 1.3453 6.991 8 

6.25 0.9250 0.9487 1.2560 1.1071 1.3453 9.813 8 62.50 46.00 
12.5 0.8000 0.8205 1.1135 0.8861 1.3453 19.093 8 52.00 46.00 

25 0.8042 0.8248 .1.1146 0.6847 1.3453 20.750 8 47.00 46.00 
50 0.9500 0.9744 1.2857 1.1071 1.3453 8.574 8 67.00 46.00 

100 0.9688 0.9936 1.3080 1.0472 1.3453 8.057 8 71.00 46.00 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 
Bartlett's Test indicates equal variances (p = 0.06) 

0.89841 
10.6128 

0.929 
15.0863 

-0.7047 0.39777 

Hypothesis Test (1-tail, 0.05)         NOEC      LOEC        ChV TU 
Steel's Many-One Rank Test .            100        >100 1 

Page 1 ToxCalc V5.0.23 Reviewed by: / v^ 



Start Date: 
End Date: 
Sample Date: 
Comments: 

Mysid Survival, Growth and Fecundity Test-Biomass 
12/8/2004 Test ID:   TN-04-739 Sample ID: 
12/15/2004 Lab ID: Sample Type: 

Protocol: EPAM 87-EPA Marine Test Species: MY-Mysidopsis bahia 

Conc-% 8 
CONTROL 

6.25 
12.5 
25 
50 
100 

0.4740 0.4660 0.5100 0.4560 0.4600 0.4600 
0.4340 0.3880 0.4140 0.4020 0.3760 0.3240 
0.2920 0.4320 0.3000 0.4260 0.3180 0.4460 
0.4300 0.4275 0.4033 0.3480 0.2760 0.3940 

0.4000 0.4850 
0.4260 0.2640 
0.4160 0.1940 
0.1840 0.3140 

0.3460 0.4380 0.4540 0.5260 0.3420 0.4840 0.4960 0.4700 
0.4580  0.3025  0.4620  0.4420 0.4060 0.4700  0.4000  0.4600 

S. D. 
0.03129 
0.05773 
0.09041 
0.08573 
0.06745 
0.05605 

Transform: Untransformed 
Conc-% Mean     N-Mean    Mean Min Max CV% 

Rank 
Sum 

1-Tailed 
Critical 

Isotonic 
Mean    N-Mean 

CONTROL     0.4639     1.0000     0.4639     0.4000     0.5100       6.745 
*6.25 
*12.5 
*25 
50 

100 

0.3785 
0.3530 
0.3471 
0.4445 
0.4251 

0.8160 
0.7610 
0.7483 
0.9582 
0.9163 

0.3785 
0.3530 
0.3471 
0.4445 
0.4251 

0.2640 
0.1940 
0.1840 
0.3420 
0.3025 

0.4340 
0.4460 
0.4300 
0.5260 
0.4700 

15.251 
25.613 
24.700 
15.174 
13.186 

8 
8 
8 
8 
8 
8 

40.00 
40.00 
39.00 
64.00 
52.5.0 

46.00 
46.00 
46.00 
46.00 
46.00 

0.4639 1.0000 
0.3896 0.8400 
0.3896 0.8400 
0.3896 0.8400 
0.3896 0.8400 
0.3896 0.8400 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01)                0.92395 
Bartlett's Test indicates equal variances (p = 0.16)                                     7.97523 

0.929 
15.0863 

-0.8678 0.2081 

Hypothesis Test (1-tail, 0.05) NOEC      LOEC        ChV          TU 
Steel's Many-One Rank Test 100 .       >100                            1 

Point                     %            SD 
Linear Interpolation (200 Resamples) 

95% CL             Skew 
IC05* 1.9526 
IC10* 3.9051 
IC15* 5.8577* 
IC20 >100 
IC25 >100 
IC40 >100 
IC50 >100 

0.4860     1.4771     3.3236     1.4800 

indicates IC estimate less than the lowest concentration 

50 100 

Dose % 
150 
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Start Date: 
End Date: 
Sample Date: 
Comments: 

Mysid Survival, Growth and Fecundity Test-Biomass 
12/8/2004 Test ID:   TN-04-739 Sample ID: 
12/15/2004 Lab ID: Sample Type: 

Protocol: EPAM 87-EPA Marine Test Species: MY-Mysidopsis bahia 

Conc-% 8 
CONTROL 

6.25 
12.5 

25 
50 

100 

0.4740 0.4660 0.5100 0.4560 0.4600 0.4600 
0.4340 0.3880 0.4140 0.4020 0.3760 0.3240 
0.2920 0.4320 0.3000 0.4260 0.3180 0.4460 
0.4300 0.4275 0.4033 0.3480 0.2760 0.3940 

0.4000 0.4850 
0.4260 0.2640 
0.4160 0.1940 
0.1840 0.3140 

0.3460     0.4380     0.4540    0.5260     0.3420     0.4840     0.4960     0.4700 
0.4580     0.3025     0.4620     0.4420     0.4060     0.4700     0.4000     0.4600 

Mean     N-Mean 
Transform: Untransformed 

t-Stat 
1-Tailed 
Critical Conc-% Mean        Min         Max        CV% N MSD 

CONTROL 0.4639     1.0000 0.4639     0.4000     0.5100       6.745 8 
•6.25 0.3785 0.8160 0.3785 0.2640 0.4340 15.251 8 >>'    1 2.521 2.306 0.0781 
•12.5 0.3530 0.7610 0.3530 0.1940 0.4460 25.613 8 ;.   " 3.274 2.306 0.0781 

*25 0.3471 0.7483 0.3471 0.1840 0.4300 24.700 8 ','.-   - 3.448 2.306 0.0781 
50 0.4445 0.9582 0.4445 0.3420 0.5260 15.174 8'"' - 0.572 2.306 0.0781 

100 0.4251 0.9163 0.4251 0.3025 0.4700 13.186 8   ,  ', 1.146 2.306 0.0781 

Pr-nsr?    -   it.S1 
(ti -3?" 

Auxiliary Tests                                                   "\ Statistic Critical Skew Kurt 
Shap'rr^-Wilk's Test indicates non-normal distributibRfp <= 0.01) 
Bartlett'sXest indicates equal variances (p = 0.16)      >s"' 

0.92395 
7.97523 

0.929 
15.0863 

-0.8678 0.2081 

Hypothesis^TestH-tail, 0.05)          NOEC      LOEC        ChV TU MSDu MSDp       MSB MSE F-Prob df 
Dunnett's Test V                                 100'       >100               "S^ 1 0.07809 0.16834   0.01941 0.00459 0.00332 5,42 
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Mysid Survival, Growth and Fecundity Test-Fecundity 
Start Date: 12/8/2004 Test ID: TN-04-739 Sample ID • 
End Date: 12/15/2004 Lab ID: Sample Type: 
Sample Date: Protocol: EPAM 87-EPA Marine Test Spec es: MY-Mysidopsis bahia 
Comments: 

Conc-% 1 2 3 4 5 6 7 8 
CONTROL 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

6.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
12.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

100 

i 

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Mean N-Mean 
Transform: Arcsin Square Root Rank 

Sum 
1-Tailed 
Critical Conc-% Mean Min Max cv% N 

CONTROL 1.0000 1.0000 1.2156 1.0472 1.2780 6.728 7 
6.25. 1.0000 1.0000 1.1979 1.0472 1.3181 10.840 8, 66.50 43.00 
12.5 1.0000 1.0000 1.1896 1.0472 1.2780 9.538 6 41.00 25.00 

25 1.0000 1.0000 1.1595 1.0472 1.2780 9.374 7 45.50 34.00 
50 1.0000 1.0000 1.2537 1.2094 1.3181 3.967 8 71.00 43.00 

100 1.0000 1.0000 1.2199 1.0472 1.3181 6.692 8 64.50 43.00 

Auxiliary Tests Statistic Critical Skew       Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <=0.01) 0.90048 0.924 -0.5328     -0.895 
Bartlett's Test indicates equal variances (p = 0.27) 6.38149 15.0863 
Hypothesis Test (1-tail, C 1.05) NOEC LOEC ChV TU 
Wilcoxon Rank Sum Test 100 >100 1 
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TOXICITY TEST SET-UP BENCH SHEET 

Project Number: lOCcSo^ 

Client: mPpi 

QC Test Number: . Tfcj -Qq-'m-O 

Common Name:   fSkj2iLp^K-C-ftxt rTVinnou^       Adults Isolated (Time, Date) 

Scientific Name:        C   UOAIf fl/vHxS 

Lot Number:    fA,/- H :b5> 'ir Neonates Pulled & Fed (Time, Date):   

Acclimation: _   Age:   ^—cy-HK/Vo 

Source:        TTv^S Culture Water (T/S):     2M: ^    "C      ZO> U PP- 

TEST INITIATION 

Date Time Initials Activity 

Dilutions Made 

Test Vessels Filled 

\1\£>\0H       17^0        CCS 

ILTXO> P(X       Organisms Transferred 

/ VS 5 C&S>       Head Counts 

CONCENTRATION SERIES 
Test 

Concentration 

Contra' 

(o.ZS 
12.^ 

26 

So 

Volume 
Test Material 

)2-6 rrvJ5 

looon^-0 

Final 
Volume 

lOOOvJ 

A^ 

Comments: 

*^^^^^#jff^g^^lNTERMEDJ^^ 

DILUTION PREPARATION 
WK^^^f^it 

FEEDING 

Day 

0 

Date Time 

\aoo 

Initials 

C^3 

Sample / 
Diluent 

Food: Z*   cLoufy UJ/ OAjteryuo^ 
Time, Initials,   ^ Time, Initials,       Time, 

1 w-C^rM        IH<> m. 

Day 

0 

Amount Amount 

pr\H 
T^ppT 

1 

Id/b    6^ Us %— 

Initial: 
Amount 

CJMO** 

•d  h • o^   /Q L£- 

ttr^-fSO 
QA 

gzv 

g 4   O-IZ'OH    /^to   P6       'Ssppt 'S^L/opS /^^: 

1^/3/6-/ Q^H       ^ 
/frf-  7i-^ 

17-IU- bM        36 ^ 
6  ?^^ /Tto 

f 
ATS-- 
n/06 



Project Number:      TocaO'o.OS 

Client:       mPPs 
QC Test Number: 

TOXICITY TEST OBSERVATION DATA SHEET 

__    TEST ORGANISM Beginning Date:   J^/S/O^ 

_ Common Name: SWiV-|^l^x.vd m><nyiot^   Ending Date:    |2^| I O /OH 

TA^-OM-~1>-fO Scientific Name:     C..-0(!Lu'CyiLjKxS 

Time: iHlQ 

Time: J^BD 

Test Material:   ^laQ^^TM-l^^ Ei-HTfc>ATS 

Accession Number:     lfrT^[-150 TEST TYPE: 

Dilution Water:      2--P pp-V-p^p-  

^UatkD/   Flowthrough 

^enewaT^K   Non-renewal 

Accession Number: 

Test Container: 

Test Volume: _ 

Test Duration: 

/1~ heiPaC<L..(2- 

Z-tSOfY^ 

^I-CJUX-L f 

Concentration 

Covn^T-Q^ 

Rep 

£L 
e> 
C- 

Lp.-2JS 

IX.s 

K. 

Number of Surviving Organisms 

Day 
Date 

it 
(0 

10 

to 

Day 
Date 

JO 

id 
JO 

lo- 
tO 

A 
a 
h 

ft 

e 

10 

IV 

10 

ID 

10 

CL 

b 
Time/Initials 

10 

H. 

Day 
Date 

Day 
Date 

to 
10 
10 
10. 

'XL 
iO 

412. 

10 
JH 

io 
/o 
Jo 

l£L 

1± 

'O 

J£L 
Ai. 
ML 

so 

/Q 

'O 

Day 
Date 

(O 

JO. 
JO.. 
IO 

Day 
Date 

J2. 
1°. 
IO 

J&. 

JO 
/0 

SO 

/O 
/o /o 

JCL 
ML 

Jd 

io 

M!£ CC> 

JO. 
°L 

ssk. 

/o 

/t^O^jy—^ 

/o 
? 

/d»<^V— 

/o 

^. 

jO 

/o 
i^. 

Day    6 
Date 

^. 

ji. 
^s. 
-^_ 

/a 
^L 

-2k^_ 

/<? 

/0 
/<9 

J&. 

JLL 

SL 
Wo ce3 

jO_ 

^^t ik 

ib. 
JI 

£*> Kt 

Day     7 
Date 

\o 
)0 
\o 
\0 

ID 
10 
iO. 
^O 

O 
10 
V 

5 

1H3DP/-, 



TOXICITY TEST OBSERVATION DATA SHEET 

Project Number: 

Client:       WPft 

"loooS.OS TEST ORGANISM 

QC Test Number:   TN> -QM-lH-Q 

Test Material:   ^AC^ATH-IQ^   Eu^^ATg. 

Arnesslon Number:     BTM - 1^ Q TEST TYPE: 

Dilution Water:      ZOpp-Y-^F-  

Accession Number:   

,iv,rW•.w.« Beginning Date:   I ^-/ ^ /OM       Time:   /V^^> 

Common Name:  SWoftSkiLjdl /Ktnnolc) Ending Date:      IZ) / S'/oM      Time:     ) W 30 

Sclentmc Name:    'C. 0 OOi'f Q^uKxS 

lenewaT 

Flowthrough 

Non-renewal 

Test Container: 

Test Volume: 

Test Duration: 

H-h&UC^JZ  

% 
Concentration 

2.S 

SO 

jQO 

Rep 

fV 
B 
c~ 

EL 
£> 
C^ 
h 

Ft 
•8 

Number of Surviving Organisms 

Day 
Date 

It 

\V 

10 

10 

10 

I o 

10 

a 
b 

10 

Day 
Date 

Day 
Date 

10 

IO 

M. 
JO. 

Jo 
J2. 
JO 

*V6 * P 

AO 

ID 
10 

Time / Initials 1436 ^ 

£L 

lo 

JO 

/O 

I Q 

JL!2- 

Jo_ 
IP.. 

fo 

£. 
JH 

^M: 

10 

Day 
Date 

/o 

^O. 

^O. 

/o 
/o 
^O 

a 
/o 

Day 
Date 

/O 

^ 

J^L 

-^D- 

lO 

IO 

/O 

^ 

/o 

/o 
^0 

A^V^ 

li2L. 

Day 
Date 

ja 
-*&? i*n 

JO_ 
/O 

J£L 
Jo_ 
to 

ro 

JO 

J2"6 ir«-/ 

/O 
/o 

/0 

J&. 

Day 
Date 

-Z^_ 
JU9  ? 

M. 
J£L. 

JO. 
/& 

J&. 

JCL. 

/o 

M* c&> 
J£L 

^\CO\K^ 

J£L 

JCL 
JLL 

/aacDfM^ 

Day 
Date 

IO 

X 
IO 

IO 

IO 

\0 
uJ 

10. 
10 
IO 
oa 

into PC? 



es WEIGHT DATA (Test Species :  C \JCLU?rYOdnLS ) 

Project Number:      "1QQO^.n£ 

Client:       mPPi  ,  

Date Time Initials 

QC Test Number:     TTV* - OM-"1 ^ft 

Tin Lot: f!grt 11 Oven Temp CO: lei. 

Loaded tins placed in oven:    IZJIS' JO ^\         \^30    r 6 

Loaded tins removed from oven:        t3-'/6?-o4-    itiZ<^      M(<C 

Loaded tins weighed: l^-n-^^     /^4-^> ^fW  

Test 
Concentration Rep Tin # 

A 

Weight of Tin 
(mg) 

B 
Weight of Tin 

and Dried Organisms 
(mg) 

B-A 
Total Dry 

Organism Weight 
(mg) 

C 
Number 

of Organisms 
Weighed 

(B-A)/C 
Mean Dry 

Organism Weight 
(mg) 

(if applicable) 
Mean Biomass 

(mg/exposed org.) 

Contro \ ft 51 9^.\7- 34 • '^ 13.0'^ 10 1.303 /, -30 3 

B ?5 97.2.-7 41. 37 14-. 10 10 I.4-IO /. V / 0 

c (b/b ^7.^ 4-1; 37 I33S 10 1.^3^ /. 3 3 * 

b fife 3C^. (^7 40. 00 13.33 10 1 • 33'3 />33? 

u>.z<s ft ^o cPH.S^ •35.1* • 1 1.3'^ \o 1.133 1:1 "3 3 
8 •78 S ^.37 .3^.-70 13.33 10 ». 333 1    "=5 "^ ^5 
a yf c^^.^-H 3<*.|\ |0-<*7 \o 1 .Dl*7 

T> ^^ ZS3Z- ^(o. ^D II.1^ 0 i.HS /  .   / /    5? 

\a.s R (fi3 5^41 B^.SS 13.^4- 0 1.3 4-4- / . 3WU 

S Vi 9^.(^7 ^.7\ 13 . D.;- 10 1. 304- 
/                 •   T 

/ • 3oc/ 

c 77 2S.S3 3*-<n \3.I3- ! 10 1.-31^ 
•                / 

/ .3 /"Z- 

5 r^s 91.^1 ^.q^ u.^a Sr 1.4-^ / .   / C -2- 

Dry wt. calculations checked (date, initials):    1/ 7 / o b        v\Ar^>      Biomass calculations checked (date, initials):       I l^li^ <r WV^ 



WEIGHT DATA (Test Species:  (. •UU.iWffld'lvS J 

Project Number:      nQOO^.O^ 

Client:      m PFV  

QC Test Number: . 

Tin Lot:    fad\\ 

Date Time Initials 

^••oM-n<4o 

Oven Temp (0C):      \o\ 

Loaded tins placed in oven:    iZJ t^ f QM IHSO     P6 

Loaded tins removed from oven:   il-i-LsrCM     M)ZS fAK- 

Loaded tins weighed: 17-11-0 4- l^4G        C^ 

Test 
Concentration 

'25 

Rep 

A 
Tin # 

(lb 

Weight of Tin 
(mg) 

51.^3 

B 
Weight of Tin 

and Dried Organisms 
(mg) 

4r I. u? '2- 

B-A 
Total Dry 

Organism Weight 
(mg) 

K-D^ 

c 
Number 

of Organisms 
Weighed 

4£. 

(B-A)/C 
Mean Dry 

Organism Weight 
(mg) 

4-0^ 

(if applicable) 
Mean Biomass 

(mg/exposed org. 

I •Hoy 

e Z3 cPCo.of? tfa'lh.ll   zs.a 
c~ 1(* 

fJ^c QhJrt-r&c- i,34-l 

c^-M^ ^-o. g-f- ^Ol. /o I • 3'7g /• 37S1 

r> 

so 

oo 

A 
8 
C- 

b 

3s: 

w 
2^ 
uH 
-15 

*   90 

Z^.O^A 

3~7.n 
^^.^ 

30?. 10 

c25.M-B> 

40-5^ '^'.-go O . ^e^ /. H S~i o 

+2-+\ 
37/K1 

^•^-^ 

36,.-? I 

S 
t 
D 

3L[ 

igj.ai" lO 5*4- /••sr^V 

ix.s^ 10 aso 
3S /0 

A ^S'o 

/o-S'g 5 
c^-ID 

atcMz. 

n m 
cPS.^ 

^•93 11.3-^ 

3-7. ^f 

^^•^^ 

3S. ^0 

3<6-4^ 

.^^ 

I^.U-f 

10 
10 

•'3S / 1 3sr 

aoq /.OSS' 

i. 1^^ 

h-fe^ 

lO 
\b 

5 a 

I, Z^4- 

&3 

/ • /i 3 

J • 1 S ^. 

hl*3 

Dry wt. calculations checked (date, initials):      '/ 7/oS^    Wc^- Biomass calculations checked (date, initials):        11 7/0S~ VIAf? 



Project Number:      "7000^0% 

Client:       P^Pt  

TOXICITY TEST WATER QUALITY DATA SHEET - NEW SOLUTIONS 

TEST ORGANISM Beginning Date:   Wff JO^    Time: /j/^£ 

QC Test Number:      ~XK± " O 4-""1H 6 

TARGET VALUES     Temp:  _2S___<C 

Beginning Date:   'w' 

Common Name: SJ-4<LpsKj> a A    fnunncu) Ending Date:    17^) ^S/Q'-f    Time: iQ-^d) 

Scientific Name:       C-VCLrtPd-aJu*: 

pH:     6.0 - 9.0 
~7? DO:      — ^lOfc   mg/L Salinity:    ^-Q ppt 

% 
Test 
Cone Rep 

Temperature ("CI .      PH Dissolved Oxygen (mg/L) 
CanrinctivitY ltig/em> 

(^Salinity <pptP> 

0 i 2 3 4 5 6 0 i 2 3 4 5 6 0 i 2  •   3 4 5 6 0 1 2 3 4 5 6 

^)r\t7o TMIP 7VN ^ ^^ ;
tn« v^.'v ^ 1P\ lUo S-O ?.s iU -K 7-o 7.Z 7.o^ 7;Z. !*> l.h UO zo ^> 9)-) M •30.1 2>A 

^25 W t^1 M 35^ ^,1 HI xo W f.-0 n &.) 
8.0 at VD 10 7* 7o 7.0 7,3 15* l^wh zio M ftrmi • 20.1 ^ 

IZS ZMl ^ 9S.S Mt tf-l ZM vKh l-l «^ it.> 16. d.\ a A t^ to 7.1 To 7,! -7.Z.&0 •v\ 20-5 •tfft s».ifl)Sun TO.fl' ^ 

25 m •^^ teS ftl Wia ^# u\^ n ̂ •7' w 73 85 SM 1^ -7.0 7.1 7,0 7.1 7.-2- •7^ ^ 20.1 lei ^ Qn vrt \%l ft.t 

So m •ZJb^ 95-1, ̂ ,1 ^ ^ 
a^.^ %b «^ Kin ^.5 ^.S 0.b «A fc-l 7^ tf 1-1 7.1 8-0 i* ».| 

^•M 
3b.-) dbb Tahft* f\6 

\ 

it>Cj iH-'f ^ ^sn ̂ 0 ^.i l&A ^ % q> ^ ?.?- b-H 13 ^ ^7 •1,\ bl 7.i 7.3 7^ l*l fl.fe iO /?./ ffhTfi-b iff,? fv' 

Meter Number ^0 ^0 'jte ^ 
$4C 0) T^O $\o ^P Mo ^YC 3^ ^0 2^ 341 

•^ 

31, ^1 •^1 ML^. 3k? rt 3Vo ?>ihj&it> 2^ «Ht> 
Time 

1*00 & /6^ 15* Hl26 «* \w> ^ 13c ,^| i55( 
• \^ 

^ 1320 ^ %: ^6,9 :0t ifi^^P 1320 rf> ^/©S Bfib \^ SZP 
Initials 

f* ^ '^ CC5 C^ >^- ?G v< k: V- 'Ctf . c^ pf* 1% V^ sr- 'V- C<£ :f^^ fi^ Y& h^Mto (^ ^t 

ATST13 
03/01/00 



TOXICITY TEST WATER QUALITY DATA SHEET - OLD SOLUTIONS 

Project Number:        "7000S.O%  

Client: PnPR  
QC Test Number:       T'N - 6 M - ~\ H-Q 

TEST ORGANISM Beginning Date:    I'Z-fB lo^ Time:      /V^ 

Common Name:   SAaepS^JLad /nir7tio<CEnding Date:  )^j[<^ jcM Time: _Jhl2& 
Scientific Name:    C- l/CLri^QflJUS 

t f 
TARGET VALUES     Temp:    c9 5"        0C pH:    6.0-9.0 7 DO:    —^; mg/L Salinity:     c>^0 ppt 

Test 
Cone Rep 

1 
g/U 

=r-v "1 
Temperature ("CI pH Dissolved Oxygen (m (^Salinityjpptp 

1 2 3 4 5 6 7 1 2 3 4 5^ 
nTi*l f6 7 1 2 3 4 5 6 7 i 2 3 4 5 6 7 

LcrvVrol ^ H^ ?5-T ^ w.s AJ' 24.0 ^.0 7.? 77 IM 3fo A^ -r-l i^ip 5« tT SMtf .\\» 5.7 i\\ ^11 ^.d^^iii^^l ?J1 J: •— -Jr 

(j?.^S 
•tf 31A tea a'A.i ^.\ •4? HI -^ 7^ 7.1 1.6 7,5 ^ ^ 57 SI 53 U.H, ^^ A> s.g- jpi ^/O 3J.^ 7.1.1 117 ?|-D 

Pn 

c  liZ  

12:5 ibN *n as.o a^ IH.l ^ ^H.0 
*-D T1 1% "7-1/ 7.5 <> T.ft ^55 Si l9, 5.« NX0^ 54 7^ *.T 0.10*1*9 ^ 20(r •/»' / y 

ZS X* 3ii as,^ 74 * 2fS •N n.\ ^ 7.1 11 •7.1* 7,6 '0 1-2 (n2 5.1 IS M 6A ^ & t^ atn^Li 2-t.4?\.S iP^ ^>1 ^r 

So ^N 
^^ ^^ 7.42 ^> # ZMD <t>S 11 11 ^(/ 75 -0 7.7 in> ^1 5.) ^> 4.1* ^N Q\ zP^^Sa^ iiA 20.2 ^ 20^ 

^ 

i 

v*?* 

^-'f^ -SL  

loo tb"1 3HX 36 ^ 26. H # ^.0 t* 7.1 tl 'jy 7.(0 ^ Lie ^ SSSAI 6.\o 6-3> ^ <>A ^ 3o.n ̂  -2.0. H^ to 115 
"* ^ 510.^' 

A 

JJP 

- 
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Larval Fish Growth and Survival Test-48 Hr Survival 
Start Date:      12/8/2004 
End Date:        12/15/2004 
Sample Date: 
Comments: 

Test ID:   TN-04-740 Sample ID: 
Lab ID: Sample Type: 
Protocol: EPAM 87-EPA Marine Test Species: CV-Cyprinodon variegatus 

Conc-% 1 
CONTROL 1.0000 1.0000 1.0000 1.0000 

6.25 1.0000 .1.0000 1.0000 1.0000 
12.5 1.0000 1.0000 1.0000 0.9000 

25 1.0000 0.9000 1.0000 1.0000 
50 1.0000 1.0000 1.0000 1.0000 

100 1.0000 1.0000 1.0000 1.0000 

Conc-% Mean     N-Mean    Mean 
Transform: Arcsin Square Root 

Min Max CV% N t-Stat 
1-Tailed 
Critical MSD 

CONTROL     1.0000     1.0000     1.4120     1.4120     1.4120       0.000 
6.25 
12.5 
25 
50 

100 

1.0000 
0.9750 
0.9750 
1.0000 
1.0000 

1.0000 
0.9750 
0.9750 
1.0000 
1.0000 

1.4.120 
1.3713 
1.3713 
1.4120 
1.4120 

1.4120 
1.2490 
1.2490 
1.4120 
1.4120 

1.4120 
1.4120 
1.4120 
1.4120 
1.4120 

0.000 
5.942 
5.942 
0.000 
0.000 

4 
4 
4 
4 
4 
4 

0.000 
1.225 
1.225 
0.000 
0.000 

2.410 
2.410 
2.410 
2.410 
2.410 

0.0802 
0.0802 
0.0802 
0.0802 
0.0802 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 
Equality of variance cannot be confirmed 

0.61382 0.884 -2.1359 5.27706 

Hypothesis Test (1-tail, 0.05)         NOEC      LOEC        ChV TU MSDu MSDp       MSB         MSE F-Prob df 
Dunnett's Test                                   100        >100 1 0.03102 0.03181   0.00177   0.00221 0.56404 5,18 
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Start Date: 
End Date: 
Sample Date: 
Comments: 

12/8/2004 
12/15/2004 

Test ID: 
Lab ID: 
Protocol: 

Larval Fish Growth and Survival Test-7 Day Survival 
TN-04-740 

EPAM 87-EPA Marine 

Sample ID: 
Sample Type: 
Test Species: CV-Cyprinodon variegatus 

Conc-% 1 
CONTROL 1.0000 1.0000 1.0000 1.0000 

6.25 1.0000 1.0000 1:0000 1.0000 
12.5 1.0000 1.0000 1.0000 0.8000 
25 1.0000 0.9000 1.0000 1.0000 
50 1.0000 1.0000 1.0000 0.9000 
100 1.0000 1.0000 1.0000 1.0000 

Mean     N-Mean 
Transform: Arcsin Square Root 

t-Stat 
1-Tailed 
Critical Conc-% Mean        Min         Max        CV%          N MSD 

CONTROL 1.0000     1.0000 1.4120     1.4120     1.4120       0.000        4 
6.25 1.0000 
12.5 0.9500 
25 0.'9750 
50 0.9750 
100 1.0000 

1.0000 
0.9500 
0.9750 
0.9750 
1.0000 

1.4120 
1.3358 
1.3713 
1.3713 
1.4120 

1.4120 
1.1071 
1.2490 
1.2490 
1.4120 

1.4120 
1.4120 
1.4120 
1.4120 
1.4120 

0.000 
11.411 
5.942 
5.942 
0.000 

4 
4 
4 
4 
4 

0.000 
1.382 
0.739 
0.739 
0.000 

2.410 
2.410 
2.410 
2.410 
2.410 

0.1329 
0.1329 
0.1329 
0.1329 
0.1329 

Auxiliary Tests Statistic Critical                    Skew Kurt 
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 
Equality of variance cannot be confirmed 

0.73444 0.884                     -2.0017 4.77252 

Hypothesis Test (1-tail, 0.05)         NOEC      LOEC        ChV TU MSDu MSDp MSB        MSE       F-Prob df 
Dunnett's Test                                     100         >100 1 0.05772 0.0592 0.00399   0.00609   0.66162 5.18 
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Larval Fish Growth and Survival Test-7 Day Biomass 
Start Date: 12/8/2004 1 Test ID:   TN-04-740 Sample ID: 
End Date: 12/15/2004 Lab ID: Sample Type: 
Sample Date: Protocol: EPAM 87-EPA Marine Test Species: CV-Cyprinodon varieqatus 
Comments: 

Conc-% 1 2 3              4 S. D. 
CONTROL 1.3030 1.4100 1.3380     1.3330 0.04538 

6.25 1.1330 1.3330 1.0670     1.1180 0.11696 
12.5 1.3440 1.3040 1.3120     1.1620 0.08087 

25 1.4090 1.2070 1.3780     1.4500 0.10682 
50 1.5240 1.2500 1.1350     1.0880 0.1954 

100 1.1230 1.1520 1.2640     1.1830 0.06082 

Mean N-Mean " 
Transform: Untransformed 

t-Stat 
1-Tailed 
Critical MSD 

Isot 
Mean 

snic 
Conc-% Mean        Min         Max cv% N N-Mean 
CONTROL 1.3460 1.0000 1.3460     1.3030     1.4100 3.371 4 1.3460 1.0000 

6.25 1.1628 0.8639 1.1628     1.0670     1.3330 10.059 4 2.309 2.410 0.1912 1.2681 0.9421 
12.5 1.2805 0.9513 1.2805     1.1620     1.3440 6.315 4 0.825 2.410 0.1912 1.2681 0.9421 

25 1.3610 1.0111 1.3610     1.2070     1.4500 7.848 4 -0.189 2.410 0.1912 1.2681 0.9421 
50 1 ?493 0.9281 1.2493     1.0880     1.5240 15.641 4 1.219 2.410 0.1912 1.2493 0.9281 

100 1.1805 0.8770 1.1805     1.1230     1.2640 5.152 4 2.086 2.410 0.1912 1.1805 0.8770 

Auxiliary Tests Statistic Critical Skew Kurt 
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9538 0.884 0.744 1.44653 
Bartlett's Test indicates equal variances (p = 0.23) 6.90126 15.0863 
Hypothesis Test (1-tail, 3.05) NOEC      LOEC        ChV TU MSDu MSDp MSB 

0.02708 
MSE 

0.01259 
F-Prob 

0.10584 
df 

Dunnett's Test 100         >100 1 0.19125 0.14209 5. 18 

Linear Interpolation (200 Resamples) 
Point % SD 95% CL(Exp)        Skew 
IC05* 5.398 22.866 2.109   101.380     0.8552 
IC10 77.527 
IC15 >100 

>100 
1.0- 

09 - IC20 
IC25 >100 
IC40 >100 0.8 - 

IC50 >100 0.7 - 
* indicates IC estimate less than the lowest concentration 

a,   0.6 • 

S 0.5: 
O 
8-0.4. 
0) 
*   0.3- 

0.2- 

0.1 • -• 

0.0 < fvv-- 
-0.1 • 

c 0 50 100 1£ 
Dose % 
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SEDIMENT TOXICITY TEST SET-UP BENCH SHEET 

Project Number:       ~?ooo€>.08 

Client:        mpft 
QC Test Number:   "TM " OH^~IH-3> 

TEST ORGANISM INFORMATION 

Common Name: S^Jtp^V^-^   mxoaoi-o   Adults Isolated (Time, Date):  X^ 

Scientific Name:    P-. UflL-U-'g-frTicfci^S Neonates Pulled (Time, Date) 

Lot Number:     6V ' ^(o 

Source: mss 
Acclimation:    

Culture Water (T/S): 

Z_     Age:      {XdOJU^S 

£LO-\      °C H-S DDt 

TESTINm^lON- 

Date Time Initials 

P6 

Activity 

Sediment Added to Chambers 

Overlying Water Added to Chambers 

Organisms Transferred 

TEST SET-UP 

Sample Number(s):     ffiM -   "I Cfe 

Overyling Water Number:    iDppt /V-PH-   i^>i 

Treatment 

LJOJO  Cbn-trol 

Volume Test Sediment Volume Overlying Water 

SOOi^fi Sr-te_UJcsct-er- 

Vy 

^   ft-a^   Oroi^   OJr   4?    hM.6?cU^P^) ATS-T28 
03/01 /00 



ACUTE TOXICITY TEST DATA SHEET 

Project Number:     "1 POOS » O % 

Client:        mPP* 

TEST ORGANISM Baglnnlng Data:  I 2./IO)Q*4- Time:    IHO 

QC Test Number:      TN -OH-"14-^ 

Test Material:     3^ ;  

Common Name: S^JL^WttuA r>uinmi3 Ending Date:      la/l^lo1/ Time:    (QS'T 

Scientific Name: C • UfUx'-tLarL-yt^s •"•"•''-»'""•-       ^^^P 

Accession Number:  : A'TM - "10 ^ TARGET VALUES 

Dilution Water:    ^ppV ^LT.  VXAftg^^ Temp|       c^D     'C DO: 

Accession Number:     Pt'VA - H 31 pH: 

TEST TYPE:    ^^SS^ /    Flowthrough 

Renewal    / <-WxMtfftnawaP 

Test Container:  ^ i~~^^=^=iA=Sa__ 

—MO^ma/L        Test Volume:       Soo r^~Q. 

6.0 - 9.0 Salinity:        ZO j)pt Test Duration: ^G? k/t 

Concentration 

I/JLK QarrlTfrl 

S^-Gnrtro^ 

SW/SVCLC) 

^•^|S\^/W 

St'-te/SftM 

Rep 

A 
A 
_a 
^L 

fL 
(3 
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J. 
£L 

IO 

Ao. 
10 

10 

j£. 

JE_ 

i/P 

:/o 

Number of 
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24 
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/o 

/O 

IO 
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m. 
iO 

IO 
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/o 

to 

/o 
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Id 
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10 

IO 
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iO 
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10 
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99 
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l^ 

/b 

(Q 
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JH 
ia 
IO 
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Time 

Initials 
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el 
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TOXICOLOGY LABORATORY BENCH SHEET 

Project Number:     "^QQOS^Q^ 

Client:       m P9  
QC Test Number:      TN-QM-I^H-"^  

Date/Time/lnitials   Comments/Activity 

og?o 

7/3 S (ThJ JLUJlU-*M     oi   /uUtj^JAjL. 

ATS-T29 
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Acute Fish Test-96 Hr Survival 
Start Date: 
End Date: 
Sample^Date: 
Comments: 

12/10/2004 
12/14/2004 

Test ID: 
Lab ID: 
Protocol: 

TN-04-743 

EPAA 91-EPA Acute 

Sample ID: 
Sample Type: 
Test Species: CV-Cyprinodon variegatus 

Conc-% 1 
Lab Ctrl 1.0000 1.0000 
Site Ctrl 1.0000 1.0000 

Site/Slag 0.9000 1.0000 
Site/Slag/sand 1.0000 1.0000 

Site/Sand 1.0000 1.0000 

Transform: Arcs in Square Root 1-Tailed 
Conc-% Mean N-Mean Mean Min Max cv% N t-Stat Critical MSD 

Lab Ctrl 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 
Site Ctrl 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0.000 - 2.850 0.1469 

Site/Slag 0.9500 0.9500 1.3305 1.2490 1.4120 8.661 2 1.581 2.850 0.1469 
Site/Slag/sand 1.0000 1.0000 1.4120 1.4120 .1.4120 0.000 2 0.000 2.850 0.1469 

Site/Sand 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0.000 2.850 0.1469 

Auxiliary Tests Statistic                 Critical                    Skew Kurt 
Normality of the data set cannot be confirmed 
Equality of variance cannot be confirmed 
Hypothesis Test (1-tail, 0.05) MSDu      MSDp       MSB        MSE       F-Prob df 
Dunnett's Test indicates no significant differences 0.06555   0.06723   0.00266   0.00266   0.48566 4,5 
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ATTACHMENT II 

Cumulative Reference Toxicant Data 
(4 pages) 



FROM   :   AQURTIC BIOSYSTEMS   INC  1 FAX NO.    :   970 484 2514 Jan.   18 2005 01:04PI1    P3 

1300 Blue Spruce Drive. Suite C 
Fort Collins, Colorado 80524 

Toll Free: 800/331-5916 
Tel: 970/484-5091 Fax: 970/484-2514 

REFERENCE TOXICANT LC50 

Mysidopsis bahia 

AS HOUR ACUTE TOXIC ITY DATA FOR 
Mysidopsis bahla   > 

DATE LC50 957. CONFIDENCE AVG.LC50 METHOD +2sta -zsta 
(g/L KCI) (upper) (tower) (g/L KCI) 

Jul04 0.600 0.675 0.533 0.638 SPKR 0.74867 0.528277 

Aug04 0.643 0.711 0.582 0.637 SPKR 0.744B87 0.528149 

Sep. 04 0.666 0.728 0.608 0.636 SPKR 0.743023 0.528491 

Oct04 0.688 0.728 0.650 0.636 SPKR 0.74374 0.528277 

NovIM 0.626 0.682 0.576 0.633 SPKR 0.738159 0.527887 

DecOd 0.671  ' 0.712 

11              T     • • .,•:-• 

0.633 0.635 SPKR 0.741503 

 :—r= 

0.528857 

— ..              — L_. 

Aquatic BioSystems, Inc.   •  Quality Research Organisms 



FROM  :   PIQUATIC BIOSYSTEMS  INC 1 FAX NO.   :   970 484 2514 Jan.   18 2005 01:03PM    PI 

1300 Blue Spruce Drive. Suite C 

Fort Collins, Colorado 80524 
Toll Free: 800/331-5916 

Tel; 970/484-5091 Fax: 970/484-2514 

Mysidopsis bahia 

Chronic Survival NOEC 

- Upper Cortrm Lima - - Lower Coniml umn! 

Chronic 7 Day Survival Test Data IC 25 for Growth Teet 

Onto NOEC LOEC 

(O/L KCt) (B/L KCI) 

JunM 0.25 03 

JulCU 0.23 0.5 

Aug04 0.12S 0.3 

Sepon 0.125 0.3 

MOi 025 0.5 

Nov04 0.25 05 

pecO« O.S 1.0 

Dale 1025 95% ConHdoncD Avg. IC2» •3  ST  DBV -2   ST  BBV 

(an- KCI) (upper) tlowtr) (g/LKCI) 

Jim 04 0.170 0.215 0.006 0.438 0.83B1996 0.036910405 
JUI04 0.250 0.652 0.061 0.423 0.8286312 0.01737682 
Aug04 0.278 0>d70 0.187 0.410 0.8159165 0.003393450 
ScpOi 0216 0S74 0.119 0.301 0.7973082 <.014988151 
OaOi 0.G25 0.625 0.576 0.393 0.80336S -0.017137987 
Nov04 0.33$ 0.502 0.06 V 0.380 0.77B508B -0.01979 9914 
Dec 04 o.eoe 0.635 0.464 0.380 

: 

0.779558B 

  

-0.019818794 
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FROM : AQUATIC BIOSYSTEMS INC 1 FAX NO. : 970 484 2514 Jan. 04 2005 09:31AM P2 

1300 Blue Spruce Drive, Suite C 
Fort Collins, Colorado 80524 

Toll Free: 800/331-5916 
Tel: 970/484-5091 Fax: 970/484-2514 

REFERENCE TOXICANT LC50 
Cyprinodon variegatus 

- 
..... 

2.100 

  

  

1.900 

  1.700   - 
,?--. 

•=;i=* 
—•— —« 

y   1.S00   - —B  
^T^ =^w **- 

—• • f-/""*- • 
—*•..._ 
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i            en o— —o— ̂  =H£ 
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Q 1 
i 

o 
i 
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1 

i 

I 

i 

S 

i 
3 

S         S. 
3          < 

?          3          3          3 

Date 
8 Q 

LC50 -O-AVG.LCS0 -» —'2STDEV -o—2STDEV ; 

48 HOUR ACUTE TOXICITY DATA FOR 
Cyprinodon variegatus 

DATE LC50 95% CONFIDENCE AVG.LC50 METHOD Avg+2std Avg-2std 
(g/L KCI) (upper) (lower) (g/L KCI) 

JultM 1.414 None None 1.408 Graphicol 1.6043267 1.211569262 
Aug 04 1.866 2.181 1.597 1.429 SPKR 1.70635493 1.152568319 
Sep04 1.682 1.030 1.465 1.442 SPKR 1.73906842 1.145358296 
OctCM 1.682 1.930 1.46S 1.457 SPKR 1.76881027 1.145707849 
Nov 04 1.682 1.930 1.465 1.477 SPKR 1.79100062 116225083 
Dec 04 1.414 1.414 1.414 1.479 SPKR 1.79072335 1.167099535 
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ATTACHMENT III 

Report Quality Assurance Record 
(2 pages) 

• 

. 



REPORT QUALITY ASSURANCE RECORD 

Client: DOo-rgJo^rJ1  T^i-t   rU^.r-M.c-l-vrt-^ iw^      Project Number: 

Author:   ViMy-^.o,      f) ^. ^ 

-7'oc^(~>.g-  r^ 

EA Report Number:      V<^ C>^ 

REPORT CHECKLIST 

QA/QC ITEM 

1. Samples collected, transported, and received 
according to study plan requirements. 

2. Samples prepared and processed according 
to study plan requirements. 

3. Data collected using calibrated instruments 
and equipment. * 

4. Calculations checked: 

Hand calculations checked 

Documented and verified statistical 
procedure used. 

5. Data input/statistical analyses complete and 
correct. 

6. Reported results and facts checked against 
original sources. 

7. Data presented in figures and tables correct 
and in agreement with text. 

8. Results reviewed for compliance with study 
plan requirements. 

!    0 

REVIEWER DATE 

/// 2 I O C, 

T^ £i. ^V vW^ 5^" 

>v—    ,   A.,   .    X 
v^WUAiM i/L?/oq. 

AUTHOR DATE 

9.   Commentary reviewed and resolved. a *T -<* (±r l^LJl OS 

10. All study plan and quality assurance/control requirements have been met and the report is 
approved: \^^         ^      A 

u jc^v^aWlAci        »As/or 
DJECO PRO JECP MANAGE DATE 

QUALITY CONTROL OFFICER ^^ 

'/-Ll/oS' 
DATE 

ATS-Q8 
01/25/02 



APPENDIX C 

RESULTS OF PHYSICAL CHARACTERIZATION OF 
SLAG 



REPORT OF RESULTS OF SAMPLING AND 

TESTING OF SLAG 

ISG PLANT SITE 

SPARROWS POINT, MARYLAND 

E2CR Project No. 04520-04 

PREPARED FOR: 

MOFFATT & NICHOL ENGINEERS 

12700 Lighthouse Point East, Suite 501 

Baltimore, Maryland 21224 

BY: 

E2CR, INC. 
9004 Yellow Brick Road, Suite E 

Baltimore, Maryland 21237 
Phone: 410-574-4393 
Fax    : 410-574-7970 

o January 31,2005 



9004 Yellow Brick Road. Suite E 
Baltimore. .Maryland 21237 

Phone:     410-574-4393 
Fax: 410-574-7970 

Email:    cmail'2!c2cr.com 

January 31. 2005 

Mr. Tom Shafer, P.E. 
Moffatt & Nichol Engineers 
2700 Lighthouse Point East, Suite 501 
Baltimore. Maryland 21224 

Re:      Sampling and Testing of Slag 
ISG Plant Site 
Sparrows Point, Maryland 
E2CR Job No. 04520-04 

• 

Dear Mr. Shafer: 

E2CR. Inc. has completed the Sampling and Testing at the International Steel Group (ISG) 
(formerly Bethlehem Steel) Plant Site located in Sparrows Point, Baltimore County, Maryland. 
This letter report contains the results of field investigation and laboratory testing of slag material 
at the site. This investigation was conducted in general accordance with our proposal dated 
October 19. 2004 and was authorized by you. 

1.0 BACKGROUND 

A Dredge Material Containment Facility (DMCF) is planned by the Maryland Port 
Administration (MPA) in the area to the south of the ISG plant at Sparrows Point, Maryland. 
The DMCF is to consist of Dikes constructed in water to about El +18+, to contain the dredge 
materials. In the area where the dikes will be constructed, the mud line is at a depth of about 20- 
feet below water level (i.e., near El -20+). A geotechnical study conducted recently (E2CR 
Report dated January 2, 2005) revealed that the subsurface conditions along the alignment of the 
proposed dike consist of relatively soft sediments to significant depths. In order to construct the 
dike, staged construction and wick drains to accelerate the settlement and strength gain of the 
foundation soils is being considered. The borrow material that is used to construct the dike is 
typically sand that is available in the Chesapeake Bay. As the source of sand borrow is not in the 
immediate vicinity of proposed construction, the use of Slag at the site is being considered as an 
option. This study was initiated to evaluate the feasibility of excavating the slag from its current 
location and use it in the construction of the dike. 

During this evaluation, EA Engineering, Science & Technology, Inc. (EA) collected samples that 
were obtained from this investigation for use in their environmental testing of the Slag materials. 



Re: Sampling and Testing of Slag 
ISG Plant Site 
Sparrows PoinU Maryland 
E2CR Job No. 04520-04 

Januarv3l.20O4 Page 2 of 5 

2.0    PURPOSE AND SCOPE 

The purposes of this investigation were to determine the feasibility of excavating the Slag at the 
ISG property and evaluate the feasibility for its use in the construction of the proposed dike for 
the DMCF. The scope of our field investigation included excavating test pits for a period of 2- 
days and obtaining bulk samples of the excavated slag materials and conduct geotechnical 
laboratory tests. The slag material excavated from the test pit was also collected by 
representative of EA during this study for their environmental testing. 

3.0    SITE DESCRIPTION 

The International Steel Group (ISG) plant (formerly known as Bethlehem Steel plant) is located 
to the east of 1-695 and north of Patapsco River, in Baltimore County, Maryland as shown on 
Figure 1: Site Vicinity Map, in Appendix A. The area containing slag is located on the south 
side of the ISG plant. Reportedly this area was reclaimed in the past (over 50+ years ago) by- 
placing slag in this area over existing marsh and shallow waters to create land. 

The area containing slag is near El +10+ at the present time. There are several piles and mounds 
of slag and iron fragments (near El +10+) in this area that is undergoing processing and re- 
cycling. Stockpiles of finer slag material that is a residue from previous processing of slag for 
aggregate are present along the south and southwest portions of this area. The elevation of the 
stockpiles of slag fines at the site range from El +20+ to El +60+, as shown on Figure 2: Project 
Location Plan. 

4.0    FIELD INVESTIGATION 

The field investigation was conducted on November 23 and 24, 2004. A total of 10 test pits (TP- 
1 to TP-10) were excavated at the approximate locations shown on Figure 3, Test Pit Location 
Plan in the Appendix. These Test Pits were excavated using a John Deere 892 ELC hydraulic 
excavator, as shown on the Photographs of Test Pits included in the Appendix. The test pits 
generally encountered refusal within 3-feet at most of the locations; however, the lest pits 
excavated near (or in) the slag fines stockpile area extended to depths ranging from 7.5-feet to 
11-feet below the top of the stock pile grades. Bulk samples of the slag were obtained from the 
test pits and were shipped to our laboratory for ftirther testing. All samples were visually- 
classified by a Geologist in the field and described on the test pit logs that are included in the 
Appendix. 

5.0    LABORATORY TESTING 

Selected samples were tested for their natural water content, and grain size distribution.   Bulk 
samples from the test pits were (loosely) filled into a 1-cubic foot box to measure the bulk unit 
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weight of the slag materials. Bulk specific gravity tests were conducted on selected hand 
specimens (measuring approximately 3-inch x 4-inch x 3-inch in size, as shown on the 
photographs and included in the Results of Specific Gravity Tests, in the Appendix). In addition, 
modified proctor compaction test and swell (during soaking and upon heating in the oven for 24- 
hours) tests were also performed. The results of the laboratory tests are included in the 
Appendix. A table of Summary of Laboratory Test Results is included in the Appendix. 

6.0 SUBSURFACE CONDITIONS 

The area of the site where test pits were excavated is covered with slag. This slag has been 
placed over the past 88+ years in order to reclaim land from low lying and marshy areas that 
were present at this location. The results of this field investigation is summarized as follows: 

6.1 Hard Slag at Plant Grade (near El +10+) 

o Test pits TP-L TP-2, TP-3, TP-4, TP-6, TP-7 and TP-9 excavated from the existing plant 
grade (near El 10+) generally encountered refusal within 1-foot to 3-feet at majority of 
the locations. 

o Test Pit No. TP-5, which was excavated near the edge of the site along the east side (i.e.. 
near the shoreline) was able to extend to a depth of 9.5 feet below existing grade. 

o Test Pit Nos. TP-8 and TP-10 were excavated in the area of stockpile (from near plant 
grade of El +10+). Test Pit TP-8 was extended to a depth of 11-feet and Test Pit TP-10 
was extended to s depth of 7.5 feet below existing grade. 

c The near surface material consists of significant portion of iron or its derivative mixed 
with slag (which was reportedly placed in a molten state that has since solidified). 

o Groundwater was encountered in TP-5 (that was excavated adjacent to the water along 
the shoreline) at a depth of about 8-feet below existing grade and water was encountered 
at a depth of 10.5-feet in TP-8 (which was excavated in the southern portion of the site). 

6.2 Slag Fines in Stock Pile (above El +10+) 

o The slag materials were crushed, screened and processed as aggregate (such as #57, #2 
and Gabion stones) in the past at the site. This processing operation resulted in material 
of gradation that were not used as the processed aggregate and fines, which were 
stockpiled in the southern portion of this area. The top of stockpile ranges from El +20+ 
to El +60+. 

o Test pits could not be excavated (i.e., extended) vertically from the top of the stockpile as 
the surface of these materials had hardened in-place. However, samples were obtained of 
this stockpiled material by excavating the exposed vertical faces. The vertical faces had 
been created previously by excavating into the stockpile by front-end loaders, during the 
slag processing operations at the site. 
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o   The samples from the test pits indicated that these materials are very similar in 
composition to poorly graded Sand and Gravel. 

7.0 EVALUATION 

Based on the results of the field investigation and the laboratory test results, the following is 
summarized: 

7.1 Hard Slag at Plant Grade (near El +10+1 

• The slag material at the site is hard and contains significant proportions of iron or its 
derivative mixed with slag, and is generally encountered below the plant grade (i.e., El 
10+). 

• As the material is very hard, it is not possible to excavate the slag (at El +10+) with 
conventional earth moving equipment (such as hoes, dozers and pans, etc.). The slag 
will require the ':rock-excavation;' techniques such as "drill and blast" and with the use 
of rippers. 

• The specific gravity of the "Hand Specimen" (which measured approximately 3-inch x 
4-inch x3-inch in size) was about 6.4. The specific gravity of iron ranges from 7 to 8 
and specific gravity of Quartz (which is a predominant component of sand) ranges from 
2.5 to 2.8. This indicates that the slag from near the existing plant grade contains 
significant quantities of iron and therefore is heavier than "soil" type material. 

• The use of this "heavy" slag in the stage construction of the dikes for the proposed 
DMCF. would require increased number of stages with thin lifts. The thickness of each 
lift will have to be reduced by less than half the thickness for a sand dike, as this slag 
material is twice as heavier. This would require additional time between stages for 
consolidation and strength gain, and thus increases the time for construction of the 
dikes by using the method of staged construction. 

• Considering the fact that the Slag at the surface (and below El +10+) is very hard to dig 
and too heavy for use as a replacement for Sand, this slag material may not be a 
suitable alternative at this time. 

7.2 Slag Fines in Stock Pile (above El +10+) 

The slag material contained in the stockpile in the southern portion of the site has the 
composition of "soil-type materials". While it was difficult to make a vertical 
excavation from the top of the stockpile, it is possible to excavate these materials by 
digging into the exposed surface of the sides. This material can be excavated with 
conventional earth moving equipment, with some difficult digging. 

These slag fines were noted to have a gradation similar to poorly graded sand and 
gravel. 
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The specific gravity of the "Hand Specimen" (which measured approximately 3-inch x 
4-inch x3-inch in size) of the slag fines material ranged from 2.1 to 3.1. The specific 
gravity of iron ranges from 7 to 8 and specific gravity of Quartz (which is a 
predominant component of sand) ranges from 2.5 to 2.8. This indicates that the slag 
fines from near the stock pile consist predominantly of "soil'' type materials, with 
significantly less quantity of iron and therefore the weight of the slag fines is similar to 
that of "soil" type material. 

The bulk unit weight of the material, as determined by filling (loosely) into a 1-cubic 
foot container, of the slag fines material ranged from 90 pcf to 115 pcf. 

Therefore, the slag fines material from the stockpile can be used for construction of the 
dike for the proposed DMCF, utilizing the same number of lifts as that for a "soil" type 
material. 

However, as the slag fines are contained in the stockpiles above the plant grade (i.e., 
+ 10+), the quantity of material that is available for construction of the dike should be 
estimated. Based on preliminary approximate estimate, it appears that less than 
400.000 cubic yard of slag fine is available at the site. 

8.0    REMARKS 

This investigation was performed to evaluate the feasibility of excavation and re-use of slag for 
the construction of dikes for the proposed DMCF. The evaluation presented herein is based on 
the limited data that was obtained from this investigation. Environmental testing of slag 
materials obtained during this investigation were performed by EA and is not included in this 
report. 

We appreciate the opportunity to be of service to you on this project. If you have any questions, 
please call us. 

Sincerely. 

E2CR, Inc. 

M. Suri Surendra, Ph.D., P.E. 
Senior Project Manager 

j\]££,v*j S^l 
4~ Siva Balu. P.E. 

CEO O452O-04/SlagStudy_O13105.DOC 
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Photographs of Test Pits 
Sampling and Testing of Slag - ISG Plant Site 

Sparrows Point, Maryland 

Test Pit (TP-5) Adjacent to Water on East Side (from near El +10+) 

View of material from Test Pit (TP-5) 
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Note - it could be extended to only about 2-feet to 3-feet 

Test Pit (TP-4) encountering 
Hard Digging - Refusal 
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BULK-1 _TP-5- Slag 9.3 3.02 147 98.1 41 2.13 

BULK-2 

Slag Pile 
@ El +10+ 
near TP-3 
and TP-i 

Slag 
(Recent 

Pile) 
11.6 3.40 152 114.2 41 2.94 156 0.4 

BULK-3 

Slag Pile 
@EI+10+. 

near NE 
portion of 

site 

Slag 
(Recent 

Pile) 
9.2 3.04 148 102.2 43 2.45 

BULK-4 TP-8 Slag 11.5 3.24 147 104.7 40 3.13 

BULK-5 WALL-4 
Slag 
Fines 

11.4 3.05 141 89.6 39 2.00 142 0.2 

3ULK-6 TP-10 Slag 3.5 3.15 155 114.9 37 6.36 

Note: 
/ 
2 
3 
4 
5 
6 
7 
8 

- Bulk Sample that contained predominantly less thatn 3" size aggregate 
- Slag Sample passing No. 4 Sieve (4.75 mm) size 
- Estimated (computed ) Maximum Dry Density based on specific gravity of slag sample (-3" size) 
- Bulk (moist) Unit Weight measured by (loosely) filling a 1-cubic foot box (-3" size) 
- Angle of Repose of minus 3" material, measured in the laboratory 
- Specific Gravity of Slag Pieces (plus 3" size) 
- Modified Proctor maximum dry density 

- Swell measured after heating the compacted sample in the oven (at 110+50 C) for 24-hours 
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MATERIAL DESCRIPTION 
Grayish Brown , Poorly graded Gravel, with Sand 

Project No.   04520-04       Client:   Phoenix 
Project:   Craighill Channel 

o Source: BULK* I TP-5 Sample No.: BULK * I      Elev./Depth: I' - 81 
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GP 

AASHTO 

Particle Size Distribution Report 

E2CR, Inc. 

Remarks: 

ONatural Moisture=9J% 

Specific gravity3.016 

Figure No. 
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MATERIAL DESCRIPTION 

O Reddish brown,WEII graded Gravel, some Sand, trace Cobbles 

Project No.   04520-04        Client:   Phoenix 

Project:   Craighill Channel 

o Source: BULK # 2 Sample No.: BULK # 2      Elev./Depth: Middle Stockpile 

Particle Size Distribution Report 

E2CR, Inc. 

Remarks: 

oNatural Mo!Sture=l 1.6% 
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MATERIAL DESCRIPTION 

O Brownish Gray, Poorly graded Gravel, some Sand 

Project No.   04520-04       Client:  Phoenix 

Project:   Craighill Channel 

o Source: Bulk # 3 Sample No.: Bulk #3 Elev./Depth: NE Stockpile 

Particle Size Distribution Report 

E2CR, Inc. 

Remarks: 

oNatural moisture= 9.2% 
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Specific gravity3.041 
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MATERIAL DESCRIPTION uses AASHTO 
o iMedium Gray, Poorly graded Gravel, some Sand, little Cobble GP 

Project No.   04520-04       Client:   Phoenix 

Project:   Craighill Channel 

c Source: BULK U 4 TP-8 Sample No.: BULK U 4      Elev./Depth: 9'-11' 

Particle Size Distribution Report 

E2CR, Inc. 

Remarks: 

oNatural Moisture=n.5% 

Specific gravity3.338 

Figure No. 
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200   100                                       10                                         1                                         0.1                                       0.01 
GRAIN SIZE - mm r---~

> 0.001 

% COBBLES % GRAVEL % SAND % SILT % CLAY       1 
o 0.0 59.0 39.9 l.l 

)£ LL PL D85 Deo D50 D30 D15 D10 Cc Cu 
o NP NP 10.9 4.52 3.07 0.960 0.330 0.244 0.83 18.50 

MATERIAL DESCRIPTION uses AASHTO 
0 Medium Gray, Poorly graded SAND, with Gravel SP 

Project No.   04520-04        Client:   Phoenix 

Project:  Craighill Channel 

o Source: BULK f, 5                   Sample No.: BULK # 5      Elev./Depth: Bottom of 

Remarks: 

oNatural Moisture=l 1.4% 

Specific gravity3.053 

Particle Size Distribution Report 

E2CR, Inc. Figi re No. 



Particle Size Distribution Report 
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GRAIN SIZE - mm 

% COBBLES % GRAVEL 

63.0 

% SAND 

32.9 

% SILT % CLAY 

0.8 

a LL PL D85 D60 DSO D30 Dl5 D10 
NP NP 24.7 7.21 4.56 1.62 0.57S 0.379 0.96 19.04 

MATERIAL DESCRIPTION uses AASHTO 

o Brownish Gray, Poorrly graded SAND, with Gravel SP 

Project No.   04520-04       Client:   Phoenix 
Project:   Craighill Channel 

o Source: BULK S 6 TP- 10        Sample No.: BULK » 6      Elev./Depth: 1' - 7.5' 

Particle Size Distribution Report 

E2CR, Inc. 

Remarks: 

c Natural Moistu«'o8.6% 

Specific gravity3.149 

Figure No.   



Results of Specific Gravity Tests 
Sampling and Testing of Slag - ISG Plant Site 

Sparrows Point, Maryland 
DATb; 

Jan-05 
JOB NO.: 

04520-04 Page  1  of 2 

Specific Gravity of Slag Sample 
from BULK-1 
Specific Gravity = 2 13 

Specific Gravity of Slag Sample 
from BULK-2 
Specific Gravity = 2.95 

Specific Gravity of Slag Sample 
from BULK-3 
Specific Gravity = 2.45 

/.\W. The size of the luhel is i".v J"i 



Results of Specific Gravity Tests 
Sampling and Testing of Slag - 1SG Plant Site 

Sparrows Point, Maryland 
DATE. 

Jan-OS 

JOB NO . 
04520-04 Page 2 of 2 

Specific Gravity of Slag Sample 
from BULK-4 
Specific Gravity = 3.13 

Specific Gravity of Slag Sample 
from BULK-5 
Specific Gravity = 2.00 

Specific Gravity of Slag Sample 
from BULK-6 
Specific Gravity = 6.36 

(Sou: //it' *te of the lahel is 3ms l") 



Test Pit Log 

Project: Sampling & Testing of Slag Test Pit No.: TP-1 

Location: ISG Site, Sparrows Point Maryland Project No. : 04520-04 

Location: N 560,938.7;.E.I,457,568.7             Elev: +10+ Date: 11/23/2004 

Equipment: Hydraulic Excavator                Inspector: C. Jacobs 
John Deere 892 ELC 

Groundwater: None ** 

Elev. Description Depth 
feet 

Scale Samrte 
No. 

Notes 

0 
Dark grey Slag, with iron fragments 

1.0 

5 

Refusal at 1' 
Bottom of Test Pit at 1' 

10 

  

* - Estimated from site topographic 
plan 

15 
** - Not encountered with in the 

depth of the test pit 

Remarks: 



Test Pit Log 

Project: Sampling & Testing of S!E0 Test Pit No.: TP-2 

Location: ISG Site, Sparrows Point. Maryland Project No.: 04520-04 

Location: N 560,783.3; E 1,456,924.1              Elev: +10+ Date: 11/23/2004 

Equipment: Hydraulic Excavator                Inspector: C. Jacobs 
John Deere 892 ELC 

Groundwater: None ** 

Elev. Description Depth 
feet 

Scale Sample 
No. 

i-jotes 

0 
Reddish and dark brown, moist, Silty 

5"~ 

Very hard diggingJrom 0' to 3' 
fine to coarse SAND and Slag 
fragments (SM to GM) 
with cobble (3" to 8") size and 
  occasionsal boulder size (8" to <2') 

size Slag fraoments 3.0 
Refusal at 3' 
Bottom of Test Pit at 3' 

, 

  

    10 

* - Estimated from site topographic 
plan 

15 
** - Not encountered with in the 

depth of the test pit 

Remarks: 



Test Pit Log 

Project: Sampling & Testing of Slag Test Pit No.: TP-3 

Location: ISG Site, Sparrows Point, Maryland Project No.: 04520-04 

Location: N 560,506.3; E 1,458,051.3             Elev: +10+ Date: 11/23/2004 

Equipment: Hydraulic Excavator               Inspector: C. Jacobs 
John Deere 892 ELC 

Groundwater: None " 

Remarks: 

Elev. Description Depth 
feet 

Scale Sample 
No. 

Notes 

0 
Dark grey Slag, with iron fragments ^ 

1.0 
Refusal at 1' 
Bottom of Test Pit at 1"  — 

  

  

  

5    "" 

10 

  

* - Estimated from site topographic 
plan 

** - Not encountered with in the 
depth of the test pit 15 



Test Pit Log 

Project: Sampling & Testing of Slag Test Pit No.: TP-4 

Location: ISG Site, Sparrows Point. Maryland Project No. : 04520-04 

Location: N 560,404.6; E 1,457,957.4             Elev: +10+ Date: 11/23/2004 

Equipment: Hydraulic Excavator                Inspector: C. Jacobs 
John Deere 892 ELC 

Groundwater: None " 

Remarks: 

Elev. Description Depth 
feet 

Scale Sample 
No. 

Notes 

0 
Dark grey Slag, with iron fragments 

1.0 

5   ~ 

Refusal at V 
Bottom of Test Pit at 1' 

10 

  
* - Estimated from site topographic 

plan 

15 
** - Not encountered with in the 

depth of the test pit 



Test Pit Log 

Project: Sampling & Testing of Slag Test Pit No.: TP-5 

Location: ISG Site. Sparrows Point, Maryland Project No. : 04520-04 

Location: N 560,415.6; E 1,458,114.8             Elev: +10+ Date: 11/23/2004 

Equipment: Hydraulic Excavator                Inspector: C. Jacobs 
John Deere 892 ELC 

Groundwater: 8' 

Elev. Description Depth 
feet 

Scale Sample 
No. 

Notes 

Brown, moist, Silty fine to coarse 
SAND and Slag with refractory bricks 
and occasional boulder (8" to <2'j 
size fragments 
(SMtoGMJ  

0 

5   """ 

10 

Moderate digging from 0' to 3'^   . 

Black and grey , moist to wet fine to 
coarse SAND and Slag fragments 

7.0 

'9.5' 

Very hard digging from 3" to 9' 

Bulk # 1 obtained from 1" to 7.5' 

Groundwater encountered at 8' 

Very hard digging below 9' 
Test pit terminated at 9.5' due to Bottom of Test Pit at 9.5' 
caving of sides and very hard digging 
below _9.5' 

* - Estimated from site topographic 
plan 

15 

Remarks: 
Groundwater encountered at a depth of 8' at the time of excavation 
EA obtained one sample above groundwater level and one sample below groundwater level 
from this test pit 
Bulk # 1 obtained from this test pit from 0" to 7.5' 



Test Pit Log 

Project: Sampling & Testing of Slag Test Pit No.: TP-6 

Location: ISG Site, Sparrows Point, Maryland Project No. : 04520-04 

Location: N 561,010.5; E 1,457,804.4             Elev: +10+ Date: 11/23/2004 

Equipment: Hydraulic Excavator                Inspector: C. Jacobs 
John Deere 892 ELC 

Groundwater: None •* 

Elev. Description Depth 
feet 

Scale Sample 
No. 

Notes 

0 

 ^.. 

Black an:! brown, moist, Silty fine to 
fine to coarse SAND and Slag 
rragments (SM to GM) 
with cobble (3" to 8") size and 
occasionsal boulder size (8" to <2'j 
size Slag fragments 3.0 

Moderate digging from 0' to 2.5' 

Very hard digging below 2.5' 
Refusal at 3' 
Bottom of Test Pit at 3' 

5 "" 

10 

  

 — 

* - Estimated from site topographic 
plan 

15 
** - Not encountered with in the 

depth of the test pit  

Remarks: 



msem 
Test Pit Log 

Project: Sampling & Testing of Slag Test Pit No.: TP-7 

Location: ISG Site, Sparrows Point. Maryland Project No.: 04520-04 

Location: N 561.293.9: E 1,457,771.4             Elev: +10+ Date: 11/24/2004 

Equipment: Hydraulic Excavator                Inspector: C. Jacobs 
John Deere 892 ELC 

Groundwater: None " 

Elev. Description Depth 
feet 

Scale Sample 
No. 

Notes 

0 
Dark grey Slag, with iron fragments 

1.0 

5"~ 

  

Refusal at 1' 
Bottom of Test Pit at 1" 

10 

 — 

* - Estimated from site topographic 
plan  

15 
** -• Not encountered with in the 

depth of the test pit 

Remarks: 



Test Pit Log 

Project: Sampling & Testing of Slag Test Pit No.: TP-8 

Location: ISG Site, Sparrows Point, Maryland Project No.     '^20-04 

Location: N 559,894.7; E 1,457,243.9             Elev: +10+ Date:  11/24/2004 

Equipment: Hydraulic Excavator                Inspector: C. Jacobs 
John Deere 892 ELC 

Groundwater: 8" 

Elev. Description Depth 
feet 

Scale Sample 
No. 

Notes 

0 
Moderate digging from 6' to 9' 

Hard digging below 9' 
Bulk #4 obtained from 9" to 11'  

Groundwater encountered at 10.5' 

Reddis! vind dark brownjnpist, Silty 
fine to coarse Slag fragments and 

• 

Sand (GM) 
with cobble (3" to 8") size and 
occasionsal boulder size (8" to <2') 
size Slag fragments 

Greyish brown, moist to wet Silty fine 
to coarse SAND and Slag (SM to GM) 
with cobble (3" to 8") size Slag 
fragments 

9.0 

5 "~ 

11.0 

10 

Refusal at 11' 
Bottom of Test Pit at 1 r 

15 
* - Estimated from site topographic 

plan 

Remarks: 
Groundwater encountered at a depth of 10.5' at the time of excavation 
Bulk # 4 obtained from this test pit from 9' to 1V 



Test Pit Log 

Project: Sampling & Testing of Slag 

Location: ISG Site, Sparrows Point. Maryland 

Location: N 561,328.7; E 1,456,763.6 

Equipment: Hydraulic Excavator 
John Deere 892 ELC 

Elev: +^0± 

Inspector: C. Jacobs 

Test Pit No.: TP-9 

Project No. : 04520-04 

Date:   ,' ."4/2004 

Groundwater: None " 

Elev. Description Depth 
feet 

Scale Sample 
No. 

Notes 

0 

  

  

  

Dark grey Slag, with iron fragments 
1.0 

5   '"" 

10 

Refusal at V 
Bottom of Test Pit at 1' 

* - Estimated from site topographic 
plan 

  15 
" • Not encountered with in the 

depth of the test pit 

Remarks: 



Test Pit Log 

Project: Sampling & Testing of Slag 

Location: ISG Site. Sparrows Point, Maryland 

Location: N 560,470.3; E 1,457,043.9 

Equipment: Hydraulic Excavator 
John Deere 892 ELC 

Elev: +10+ 

Inspector: C. Jacobs 

Test Pit No.: TP-10 

Project No. : 04520-04 

Date:  11/24/2004 

Groundwater: None ** 

Elev. Description Depth 
feet 

Scale Sample 
No. 

Notes 

0 
Reddish and dark brown, moist, Silty 

. ._ 

Hard digging fromD' to 7.5' 
fine to coarse SAND and Slag 
fragments (SM to GM) 
with cobble (3" to 8") size and 
occasionsal boulder size (8" to <2') 
size Slag fragments .. 3.-0 

5   " 

10 

15 

Very hard digging beiow 7.5', test pit 
could not be extended laterally 
because of hard slag 

* - Estimated from site topographic 
plan 

Refusal at 7.5'  
Bottom of Test Pit at 7.5" 

  ** - Not encountered with in the 
depth of the test pit 

Remarks: 



Test Pit Log 

Project: Sampling & Testing of Slag 

Location: ISG Site, Sparrows Point, Maryland 

Wali Diy Points ; WALL-1 to WALL-4 

Project No.: 04520-04 

Location: See Below 

Equipment: Hydraulic Excavator 
John Deere 892 ELC 

Elev: +20+ to EL +60+ * Date : 11/24/2004 

Inspector: C. Jacobs Groundwater: None ** 

Elev. Description Notes 

Grey fine to coarse SAND, trace While this material could not be 
excavted from top of the stockpile, Gravel sized processed SLAG 

material in the stockpile. it was possible to excavate the 
exposed vertical face (about 10-feet 
to 20-feet) 

Generally diggable with excvator with 
some hard digging 

LOCATIONS .._ 

WALL-1 
N 560,109.80; £1,457707.18 

WALL-2 
N 560,109.80; £1,457,707.18 

WALL-3 
N 560,109.45; £1,457,644.20. 

WALL-4 
N 560,170.46; £1,457,698.96 Bulk # 5 obtained from 3' to10' 

* - Estimated from site topographic 
plan 

** - Not encountered with in the 
depth of the test pit 

Remarks: 
Bulk # 5 obtained from WALL-4 from 3' to 10' below top of stockpile 



Test Pit Log 

Project: Sampling & Testing of Slag Bulk Samplese : BULK-1 to BULK-6 

Location: ISG Site, Sparrows Point, Maryland Project No.: 04520-04 

Location: See Below Elev: +10+ Date: 11/23/2004 & 11/24/04 

Equipment: Hydraulic Excavator 
John Deere 892 ELC 

Inspector: C.Jacobs Groundwater None ** 

Remarks: 

~' i 

Sample No From Material Type Location 

  

BULK-1 TP-5 Slag N 560,415.6; E 1,458,114.8 

BULK-2 
Slag Pile @ El 
+10+near TP- 
3 and TP-4 

Slag 
(Recent Pile at 

the surface 
near El+10+) 

N 560,535.0; £1,457,933.0 

BULK-3 
Slag Pile @ El 
+10+near NE 
portion of site 

Slag 
(Recent Pile at 

the surface 
near El +10+) 

N 561,399.4; £1,457,964.3 

BULK-4 TP-8 Slag N 559,894.7; £1,457,243.9 

BULK-5 WALL-4 Slag Fines N 559,894.7; £1,457,243.9 

BULK-6 TP-10 Slag N 560.470.3; £1,457,043.9 

. 



MPA Comments: Evaluation of Slag from the ISG-Sparrows Pt Facility as a Construction Material for Dike Building in Baltimore 
Harbor - February 2005 

Section Page Para. Statement Comment 

Report 

I.Intro 1 First 
Correct spelling of McLaren/Hart (here and in 
bibliography). 

u && bullets 
Latin name for sheepshead minnow is mis-spelled in last 
bullet. 

2. Methods 2 First 
First paragraph would be a good place to refer to a location 
map and sampling map, perhaps like E2CR's Figures 1, 2 
and 3 in Appendix C. 

&t it » 

Were the EA samples collected in the same general vicinity 
as the E2CR samples? E2CR's sampling area was west of 
Sparrows Point Channel, rather than east of the channel as 
noted in line 2. 

3.1 Results 6 First 
This is the first occurrence of the sample codes (e.g., ISG- 
FRESH, ISG-BWT, etc). Please add a sentence to explain 
that BWT is "Below Water Table" etc. 

3.2 Leachate 6 

If we are mentioning here that two of the samples exceeded 
the copper chronic criteria, shouldn't we also state that one 
sample exceeded the copper acute criterion? Or are we 
skipping mention of the ISG-FRESH sample for copper 
because it was a non-detect? 

MPA Maryland Port Administration 
Comment Sheet for Mid-Bay ElSfor Feasibility Study 

7/28/2005 



MPA Comments: Evaluation of Slag from the ISG-Sparrows Pt Facility as a Construction Material for Dike Building in Baltimore 
Harbor - February 2005 

3.2 Leachate 6 

As the text paragraph is written, I assumed the only 
exceedences were the two samples for chronic copper, 
because they were the only exceedences mentioned in text. 
But, Table 3-2 suggests additional possible exeedences of 
the chronic criteria for nickel, and exceedences of the acute 
criteria for nickel and silver. Exceedence of the acute 
criteria would appear to be more serious than exceedences 
of the chroinic criteria, and worthy of being discussed in 
text. Is this a non-detect issue? If so, maybe worthy of a 
brief explanation in the next chapter. 

Table 3-2 
The ISG-FRESH sample for copper includes a lower case 
"c" footnote, but I don't see a corresponding explanation for 
lower case "c" at the bottom of the table. 

3.3 Elutriate 

Similar question on this table: several of the non-detects 
have been footnoted to indicate exceedence of acute or 
chronic criteria. Do these merit some discussion regarding 
how the reporting limits are higher than the criteria, so we 
can't really be sure we are in the clear? Could the reporting 
limits have been lowered? 

4 Conclusions 9 First 

It would be good if we could put the results of the bulk slag 
analyses into some context. Perhaps a comparison with 
sediment criteria, where available, or with background soil 
concentrations? 

4 Conclusions 9 

Conclusions chapter may need a bit more discussion of the 
above issues - ie, are we really confident that we had no 
exceedences of acute criteria, or are potential problems 
being masked by reporting limits that are high relative to the 
criteria. 

MPA Maryland Port Administration 
Comment Sheet for Mid-Bay ElSfor Feasibility Study 

7/28/2005 


