
 
 

N00207.AR.002539
NAS JACKSONVILLE

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SAMPLING EVENT REPORT POTENTIAL SOURCE OF CONTAMINATION 44 DRAINAGE
DITCH WEST OF AJAX STREET  NAS JACKSONVILLE FL

3/1/1999
HARDING LAWSON ASSOCIATES



SAMPLING EVENT REPORT 

POTENTIAL SOURCE OF CONTAMINATION 44 
DRAINAGE DITCH WEST OF AJAX STREET 

NAVAL AIR STATION JACKSONVILLE 
JACKSONVILLE, FLORIDA 

UNIT IDENTIFICATION CODE: N00207 
CONTRACT NO.: N62467-89-D-0317/040 

MARCH 1999 

SOUTHERN DIVISION 
NAVAL FACILITIES ENGINEERING COMMAND 
NORTH CHARLESTON, SOUTH CAROLINA 
29418 

o PRINTED ON RECYCLED PAPER 



SAMPLING EVENT REPORT 

POTENTIAL SOURCE OF CONTAMINATION 44 
DRAINAGE DITCH WEST OF AJAX STREET 

NAVAL AIR STATION JACKSONVILLE 
JACKSONVILLE, FLORIDA 

Unit Identification Code: N00207 

Contract No.: N62467-89-D-0317/040 

Prepared by: 

Harding Lawson Associates 
2590 Executive Center Circle, East 

Tallahassee, Florida 32301 

Prepared for: 

Department of the Navy, Southern Division 
Naval Facilities Engineering Command 

2155 Eagle Drive 
North Charleston, South Carolina 29418 

Dana Gaskins, Engineer-in-Charge 

March 1999 



CERTIFICATION OF TECHNICAL 
DATA CONFORMITY (MAY 1987) 

The Contractor, Harding Lawson Associates, hereby certifies that, to the best of 
its knowledge and belief, the technical data delivered herewith under Contract 
No. N62467-89-D-0317/040 are complete and accurate and comply with all 
requirements of this contract. 

DATE: March 19, 1999 

NAME AND TITLE OF CERTIFYING OFFICIAL: 

NAME AND TITLE OF CERTIFYING OFFICIAL: 

Phylissa Miller 
Task Order Manager 

Alex 01is, Ph.D., CPSS 
Project Technical Lead 

(DFAR 252.227-7036) 

JX·PSC44 SER 
PMW0399 



TABLE OF CONTENTS 

Sampling Event Report 
Potential Source of Contamination 44 

Naval Air Station 
Jacksonville, Florida 

Chapter Title Page No. 

1.0 INTRODUCTION ..... 
1.1 PURPOSE AND SCOPE 
1.2 SITE DESCRIPTION 

2:0 SAMPLING APPROACH AND FIELD CHANGES. 

3.0 QUALITY ASSURANCE AND QUALITY CONTROL 

4.0 ANALYTICAL RESULTS ......... . 
4.1 ANALYTICAL RESULTS FOR SEDIMENT. 

4.1.1 Semivolatile Organic Compounds 
4.1.2 Pesticides ..... 
4.1.3 Inorganic Parameters 

5.0 RISK EVALUATION ....... . 
5.1 HUMAN HEALTH RISK SCREENING 
5.2 FOCUSED ECOLOGICAL RISK EVALUATION 

5.2.1 Identification of Exposure Pathways 
5.2.2 Sediment Analytical Data ..... . 
5.2.3 Sediment Toxicity Testing Results 
5.2.4 Summary of the Focused Ecological Risk Evaluation 

6.0 REFERENCES 

APPENDICES 

Appendix A: 
Appendix B: 
Appendix C: 
Appendix D: 
Appendix E: 
Appendix F: 

Off-Site Sample Tracking Log 
Validated Laboratory Analytical Results 
Summary of Sediment Analytical Results 
Results of Sediment Toxicity Testing with Ampelisca Abdita 
Results of Sediment Toxicity Testing with Hyalella Azteca 
Background Screening Concentrations for Operable Unit 3 
Remedial Investigation 

1-1 
1-1 
1-1 

2-1 

3-1 

4-1 
4-1 
4-1 
4-1 
4-1 

5-1 
5-1 
5-3 
5-3 
5-4 
5-8 
5-9 

6-1 

Appendix G: Calculations of Risk from Contaminated Sediment for Possible 
Future Residents 

JX-PSC44 SER 
PNWV0399 -i-



Figure 

LIST OF FIGURES 

Sampling Event Report 
Potential Source of Contamination 44 

Naval Air Station 
Jacksonville, Florida 

Title Page No. 

1-1 Location of PSC 44 at Naval Air Station Jacksonville . . . . . . 1-2 
1-2 Sampling Locations at PSC 44 Drainage Ditch West of Ajax Street 1-3 

LIST OF TABLES 

Table Title 

5-1 Contaminants of Potential Concern . . ... 
5-2 Summary of Analytes Detected in Sediment . . 
5-3 Summary of Sediment Toxicity Testing Results 

JX-PSC44 SER 
PMW0399 -ii-

Page No. 

5-2 
5-5 
5-9 



ABB-ES 

B&R 

CompuChem 
COPC 

EA 
EDS 

FDEP 
FERE 

HLA 

mg/kg 
mg/organism 

NAS 
NFESC 

PAH 
PARCC 

PEL 
PSC 

QA/QC 

RBC 
RRDS 

SCG 
SER 
SVOC 

TAL 
TCL 
TEL 

USEPA 

JX-PSC44 SER 
PMW0399 

GLOSSARY 

ABB Environmental Services, Inc_ 

Brown & Root Environmental, Inc. 

Compuchem Environmental Corporation 
chemical of potential concern 

Engineering, Science, and Technology, Inc. 
Environmental Data Services 

Florida Department of Environmental Protection 
focused ecological risk evaluation 

Harding Lawson Associates 

milligrams per kilogram 
milligrams per organism 

Naval Air Station 
Naval Facilities Engineering Service Center 

polynuclear aromatic hydrocarbon 
precision, accuracy, representativeness, completeness, 
and comparability 
probable effects level 
potential source of contamination 

quality assurance and quality control 

risk-based concentration 
Remedial Response Decision System 

soil cleanup goal 
sampling event report 
semivolatile organic compound 

target analyte list 
target compound list 
threshold effects level 

u.S. Environmental Protection Agency 

-iii-



1.0 INTRODUCTION 

Harding Lawson Associates (HLA) , under contract to the Department of Navy 
(Contract No. N62467-89-D-0317, Task Order No. 040), is submitting this Sampling 
Event Report (SER) for Potential Source of Contamination (PSC) 44, the drainage 
ditch west of Ajax Street at Naval Air Station (NAS) Jacksonville, Jacksonville, 
Florida. PSC 44 is an approximately one-half mile long segment of drainage ditch 
located in the north-central region of the station (Figures 1-1 and 1-2). 

This SER summarizes the methods and results of the field investigation and 
transmits the field and analytical data. 

1.1 PURPOSE AND SCOPE. The purpose of the sampling event at PSC 44 was to 
gather sufficient information to support the next phase of the Remedial Response 
Decision System (RRDS) process. The original scope of the sampling event was 
summarized in the Naval Installation Restoration Program Plan, Volume 2, RRDS, 
Appendix D (ABB Environmental Services, Inc. [ABB-ESJ, 1995) and included the 
following: 

collection of sediment, surface soil, and surface water samples along 
the length of the ditch; 

collection of sediment and surface water samples near the outfall in 
Mulberry Cove; 

collection of liquid samples from the 20-inch drain line and the storm 
sewer north of Yorktown Avenue; and 

laboratory analysis of the sediment, surface soil, surface water, and 
liquid samples for U.S. Environmental Protection Agency (USEPA) target 
compound list (TCL) semivo1ati1e organic compounds (SVOCs), TCL pesti­
cides (only), and target analyte list (TAL) inorganic constituents. 

Fieldwork for this sampling event was completed between December 17, 1997, and 
April 17, 1998. 

1.2 SITE DESCRIPTION. PSC 44 is an approximately one-half-mi1e long segment 
of drainage ditch located between Yorktown Avenue on the north and the St. Johns 
River, south of Birmingham Avenue, to the south. 

The sides of the drainage ditch are constructed of brick and concrete, much of 
which is in a state of disrepair. Several culverts from other smaller drainage 
areas next to the ditch drain into PSC 44 along its course. Dense grasses, 
reeds, and other vegetation grow in the ditch. Small fish were present in the 
north section of the ditch (south of Yorktown Avenue to Saratoga Avenue) during 
HLA's PSC reconnaissance in April 1994. In addition, several birds and insects 
were observed in the vegetated areas of the ditch. Rust-colored sediment was 
noted in the north section, and the submerged parts of vegetation in this section 
appeared rust colored. Sediment south of Saratoga Avenue was less rusty. Water 
in several parts of the ditch appeared to have an oily sheen. 
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In 1991, NAS Jacksonville proposed to add PSC 44 to the hazardous and solid waste 
amendment permit as a PSC after testing of the sediment in the ditch revealed 
potential metal and organic contamination (NAS Jacksonville, 1991). Based on the 
results of three sediment samples collected by Brown & Root Environmental, Inc. 
(B&R) , in 1995, it was unclear whether the detected contaminants were the result 
of a release from tanks at Hangar 1000 (located north of Yorktown Avenue) or due 
to storm water runoff from the adjacent parking lots and/or roads (B&R, 1996). 
Therefore, the NAS Jacksonville Partnering Team recommended that further 
analytical testing and concurrent toxicity testing of the ditch sediment be 
completed in order to facilitate the RRDS process. 

JX-PSC44 SER . 
PMW03.99 1-4 



2.0 SAMPLING APPROACH AND FIELD CHANGES. 

The actual sampling program conducted at PSC 44 is significantly different from 
the sampling plan recommended in the RRDS report (ABB-ES, 1995). In December of 
1995, B&R sampled sediment at the upper end of the ditch near the storm sewer 
discharge south of Yorktown Avenue and at the outfall area in the St. Johns 
River. A third sediment sample was collected along the ditch between these two 
samples. The results of the B&R sediment sampling showed that detected 
concentrations of polynuclear aromatic hydrocarbons (PARs), pesticides, and 
several metals exceeded the Florida Sediment Quality Assessment Guidelines 
(MacDonald, 1994). The NAS Jacksonville Partnering Team concurred with 
recommendations to not collect surface water as part of the sampling program. 
Due to the dynamic nature of surface water movement in the PSC 44 drainage ditch, 
site-related constituents are more likely to be detected in the sediment. The 
actual field sampling program conducted by HLA at PSC 44 is summarized below. 

A total of six sediment samples were collected by HLA at three locations in the 
drainage ditch during two separate rounds of sampling. The first round of 
sampling was completed on December 17 and 18, 1997. Sediment was collected from 
two locations in the PSC 44 drainage ditch (44DOOl and 44D002) and one background 
location (44D003) from a drainage ditch located approximately 400 feet west of 
PSC 44. The samples were analyzed for the TCL and TAL analyses described in 
Section 1.1 and were also submitted for toxicity testing using the saltwater 
amphipod Ampelisca abdi ta. This saltwater amphipod was chosen as the test 
organism for toxicity testing because a portion of the ditch is tidally 
influenced by the brackish St. Johns River, and previous HLA investigations 
during 1993 had indicated that the river water was marine in nature. However, 
upon receipt of the sediment samples by the toxicity testing laboratory, the 
salinity of the samples was measured and classified as freshwater. Although 
natural seawater with a salinity of approximately 32 parts per thousand was added 
to the sediment prior to the initiation of the toxicity test, the results from 
the testing was inconclusive and it was determined that the freshwater amphipod 
Hyalella azteca should have been used as the appropriate test organism. Based 
on recommendations from the NAS Jacksonville Partnering Team, sediment from the 
same three locations (44D001, 44D002, and 44D003) was resampled on April 17, 
1998, and analyzed for cadmium and concurrent toxicity testing using the 
freshwater amphipod Hyalella azteca. 

The six sediment samples were sent by overnight carrier to the subcontracting 
analytical and toxicity testing laboratories. CompuChem Environmental Corporation 
(CompuChem) (Cary, North Carolina) analyzed the first set of sediment samples for 
TCL SVOCs, pesticides, and TAL inorganic constituents, and QST Environmental 
(Newberry, Florida) conducted the toxicity tests. The second round of sediment 
samples was sent to EA Engineering, Science, and Technology, Inc. (EA) (Sparks, 
Maryland), who performed the toxicity tests and analyzed the sediment for 
cadmium. A sample tracking log, including the sample identifier and parameters 
analyzed, is included in Appendix A. The validated laboratory analytical results 
are presented in Appendix B. A summary of sediment analytical results is 
presented in Appendix C. The results of the sediment toxicity testing using 
Ampelisca abdita are shown in Appendix D, and results using Hyalella azteca are 
presented in Appendix E. 
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3.0 QUALITY ASSURANCE AND QUALITY CONTROL 

Field samples and associated quality assurance and quality control (QA/QC) 
samples were collected and analyzed according to USEPA Contract Laboratory 
Program and Naval Facilities Engineering Service Center (NFESC) requirements by 
an NFESC certified laboratory, CompuChem. The analytical data packages, 
submitted by sample delivery groups, were independently validated by a 
subcontract data validation company, Environmental Data Services (EDS) (Concord, 
New Hampshire), in accordance with validation requirements contained in NFESC 
document Navy Installation Restoration Laboratory Quality Assurance Guide (NFESC, 
1996). Other documents utilized in the data validation and review include the 
USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 
Review (USEPA, 1994a) and the USEPA Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review (USEPA, 1994b). 

A detailed QA/QC evaluation can be found in the EDS report (EDS, 1997), which 
summarizes the results of the data quality assessment according to the precision, 
accuracy, representativeness, completeness, and comparability (PARCC) parameters 
for the entire site screening activity. The EDS report was issued as Appendix B 
of the Site Screening Workplan (ABB-ES, 1997). The generated analytical data 
were found to be acceptable according to the PARCC criteria, with less than 5 
percent of the data requiring qualification (primarily estimated "J" qualifier). 

EA performed reference toxicant tests (EA, 1998) on cultured test species. The 
Hyalella azteca were exposed to the reference toxicant, copper sulfate, in a 
graded concentration series to determine the 96-hour LCso value. The results of 
the reference toxicant test were compared to control chart limits established by 
EA according to USEPA methodology (USEPA, 1993). 
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4.0 ANALYTICAL RESULTS 

4.1 ANALYTICAL RESULTS FOR SEDIMENT. A swnrnary of the sediment analytical data 
from the two sampling events is swnrnarized in Appendix B. As shown in Figure 
1-2, three samples were collected during each of the two sampling events. Two 
sediment samples were collected in the PSG 44 drainage ditch and one background 
sample was collected in a nearby drainage ditch located approximately 400 feet 
west of the PSG 44 ditch. Samples collected during the first round of sampling 
contain a -01 suffix in the sample identification, while those collected during 
the second round of sampling contain a -02 suffix. 

4.1.1 Semivo1ati1e Organic Compounds Twenty SVOGs were detected in the sediment 
samples.collected during the first round of sampling. Maximum concentrations of 
SVOGs were detected at sampling location 44D001. Based on concurrence from the 
NAS Jacksonville Partnering Team, the samples collected during the second phase 
of sediment sampling were not analyzed for SVOGs. 

4.1.2 Pesticides Thirteen pesticides were identified in sediment samples 
collected during the first round of sampling. The presence of pesticides in the 
PSG 44 drainage ditch is likely the result of stationwide pesticide use. Based 
on concurrence from the NAS Jacksonville Partnering Team, the samples collected 
during the second phase of sediment sampling were not analyzed for pesticides. 

4.1.3 Inorganic Parameters Nineteen inorganic constituents were detected in 
sediment samples collected during the first round of sampling. Based on 
concurrence from the NAS Jacksonville Partnering Team, the samples collected 
during the second phase of sediment sampling were only analyzed for cadmium. The 
results of the second phase of sampling show that concentrations of cadmium in 
the PSG 44 drainage ditch have decreased over time. 
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5.0 RISK EVALUATION 

The purpose of performing risk evaluations as part of the site screening 
evaluation is to assist in determining whether or not the existing risk at PSC 44 

1. supports a no further action decision, 
2. indicates the need for an interim remedial action, or 
3. requires additional investigation to make a decision. 

5.1 HUMAN HEALTH RISK SCREENING. Human health risk screening involves comparing 
concentrations of detected analytes to background screening levels (inorganic 
analytes only) and then comparing the concentrations of those analytes present 
above background screening levels to risk-based concentrations (RBCs) developed 
by the USEPA and soil cleanup goals (SCGs) developed by the Florida Department 
of Environmental Protection (FDEP). The USEPA and FDEP have not developed human 
health RBCs and SCGs for sediment. The maximum detected concentrations in 
sediment were, therefore, compared to RBCs and SCGs developed for soils. Because 
exposure to soil is considerably more likely than exposure to sediment, the 
screening is very conservative. Contaminants present below the RBCs are 
considered to pose no or only insignificant risk. Analytes that are detected 
above both the background screening concentrations and the RBCs are considered 
chemicals of potential concern (COPCs). 

Analytes were excluded as COPCs if they met the following criteria: 

The detected concentration of a contaminant did not exceed two times 
the arithmetic mean (with one-half the reported quantitation limit 
averaged for nondetections) of background concentrations. (For PSC 44, 
the background screening concentrations presented in Appendix F were 
the data set used to support the Operable Unit 3 remedial investiga­
tion. ) 

The detected concentration did not exceed USEPA Region 3 RBCs (USEPA, 
1998). 

The maximum detected concentration of an analyte in sediment was first screened 
against the background screening levels presented in Appendix F. Those chemicals 
present below background were dropped from further consideration. Appendix C 
presents a comparison of all detected analytes and the USEPA Region 3 RBCs and 
FDEP SCGs. Table 5 -1 presents those chemicals present above background screening 
levels, if appropriate, and their respective RBCs and SCGs. Benzo(a)anthracene, 
benzo(a)pyrene, and benzo(b)fluoranthene had maximum detected concentrations 
above both the residential and industrial screening values. The maximum detected 
concentration of indeno(1,2,3-cd)pyrene and arsenic were above the residential 
screening values. 

These compounds were selected as COPCs and a more detailed risk evaluation was 
performed. Under current conditions, it is unlikely that anyone would be exposed 
to sediment at PSC 44. The drainage ditch is not maintained, and grasses and 
other plants are allowed to grow in the ditch. Workers entering the ditch will 
most likely be wearing shoes. Potential future exposure could involve residents 
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Table 5-1 
Contaminants of Potential Concern 

Maximum 

Sampling Event Report 
Potential Source of Contamination 44 

Naval Air Station 
Jacksonville, Flonda 

FDEP Soil Region 3 Risk-Based 
Cleanup Goals Concentrations Background 

Analyte Detected 
Concentration Residential I Residential I Screening Levels 

Industrial Industrial 

Semivolatile Organic Com!;!ounds lpg/kg) 

Benzo (a)anthracene 10,000 1,400 4,900 870 7,800 NA 

Benzo(a)pyrene 8,500 100 500 87 780 NA 

Benzo (b)fluoranthene 14,000 1,400 500 870 7,800 NA 

Indeno(1,2,3-cd)pyrene 2,800 1,400 5,000 870 7,800 NA 

Inorganic Anal~es (mg/kg) 

Arsenic 17 0.7 3.1 0.43 3.8 1.26 

Notes: FDEP = Florida Department of Environmental Protection. 
pg/kg = micrograms per kilogram. 
NA = not available 
mg/kg = milligrams per kilogram 

or trespassers if the station were closed and land use were changed to 
residential or recreational. A residential exposure was evaluated because it is 
the most conservative. 

Risk to child and adult residents were evaluated assuming exposure to sediment 
due to wading in the drainage ditch. Because the depth of water at the northern 
end of the ditch (where the maximum detected concentration of contaminants is 
located) is shallow, it was assumed that the water would be from the knees down 
(which is a conservative estimate of water depth). Adults were assumed to wade 
approximately 1 day per week (50 times per year) and children were assumed to 
wade approximately 2 days per week (100 times per year). A separate calculation 
was performed for children 6 years and under. It was assumed that children 
within this group and between the ages of 4 and 6 would play in the ditch, and 
that children less than 4 years old would not be allowed to play in the drainage 
ditch because of the danger of drowning. Because the sediment is always covered 
with water, it has been assumed that ingestion of sediment would be an unlikely 
pathway. (See Appendix G for risk calculations.) 

Using the above assumptions, risks were calculated as shown in the following 
table: 

Scenario 
Future Adult Resident 
Future Child Resident 

Cancer Risk 
5 x 10 6 

3 X 10-6 

Hazard Index 
0.00003 
0.0002 

The cancer risk for potential future adult and child residents are within the 
USEPA acceptable range of 10-4 to 10-6 • The hazard index for both adult and child 
are well below the pathway-acceptable limit of 1. Even so, it is likely that 
these risk calculations overestimate the risk at PSC 44 if the site were to 
become residential. Most of the risk at PSC 44 is due to the presence of PAHs 
in the sediment. The most likely source of PAHs in the sediment are runoff from 
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the tarmac, roads, and parking lots that drain into the drainage ditch. If NAS 
Jacksonville were to close and the land use converted from industrial to 
residential, most of these sources would be eliminated or reduced significantly. 
In addition, if the area were to be converted to residential use, it is likely 
that the drainage ditch would be enclosed in a culvert as a mosquito control 
measure. In that case, there would be no exposure to sediment. 

Based on these calculations, human health risk is acceptable at PSG 44 based on 
current land use and potential future residential land use. 

5.2 FOCUSED ECOLOGICAL RISK EVALUATION. A focused ecological risk evaluation 
(FERE) has been prepared for PSG 44 in response to the initial findings from the 
RRDS for' PSG 44 at NAS Jacksonville (B&R, 1996). 

As previously discussed, B&R collected three sediment samples in the PSG 44 
drainage ditch in December 1995. Detected concentrations of pesticides, PAHs, 
and several metals exceeded the Florida Sediment Quality Assessment Guidelines 
(MacDonald, 1994). Based on the results of the B&R data, it was unclear whether 
the detected contaminants were the result of a release from tanks at Hangar 1000 
(located upgradient of PSG 44) or due to storm water runoff from adjacent parking 
lots and roads surrounding the ditch. Therefore, further evaluation of the 
potential ecological impacts associated with exposure to the sediment is required 
before making a remedial decision about PSG 44. As part of the FERE, HLA 
completed the following tasks, which are described in further detail in Ghapter 
2.0: 

collection of additional sediment analytical data, and 
evaluation of sediment toxicity testing results. 

The results of the chemical analyses and concurrent toxicity testing results were 
used to determine if chemical concentrations in the sediment of the PSG 44 
drainage ditch are associated with adverse effects to aquatic receptors including 
benthic invertebrates. 

The FERE is presented in the following sections: 

5.2.1 
5.2.2 
5.2.3 
5.2.4 

Identification of Exposure Pathways 
Sediment Analytical Data 
Sediment Toxicity Testing Results 
Summary of Focused Ecological Risk Evaluation 

5.2.1 Identification of Exposure Pathways Exposure pathways were considered for 
two groups of ecological receptors including terrestrial wildlife and aquatic 
receptors. Because the area surrounding PSG 44 is industrialized and little, if 
any, ecological habitat exists, the presence of terrestrial wildlife at the PSG 
44 drainage ditch is unlikely. It is anticipated that only small birds may 
occasionally drink surface water from the ditch. However, given the low water 
solubility of the maj or contaminants, it is unlikely that birds would be 
adversely affected from drinking surface water out of the PSG 44 drainage ditch. 

The ecological exposure 
contaminant exposures is 
in the drainage di tch . 
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that aquatic receptors would primarily include sediment-dwelling benthic 
macroinvertebrates and small fish. 

5.2.2 Sediment Analvtical Data As recommended by the NAS Jacksonville 
Partnering Team, additional sediment samples were collected to evaluate potential 
ecological exposures to aquatic receptors. As previously discussed in Chapter 
2.0, two sets of three sediment samples (two site-related and one background) 
were collected during December 1997 and April 1998. During the December 1997 
sampling event, sediment was analyzed for TCL SVOCs, pesticides, and TAL 
inorganic constituents. During the April 1998 sampling event, sediment was 
analyzed for cadmium only. 

A summary of the sediment analytical data for both sampling events is provided 
in Table 5-2. This table includes the frequency of detection, range of detected 
concentrations, average of all concentrations, and the applicable sediment 
quality guidelines from USEPA Region IV (USEPA, 1995) and the FDEP (MacDonald, 
1994). Maximum and average concentrations of analytes detected in the sediment 
are compared to the USEPA Region IV and FDEP threshold effects level (TEL) and 
probable effects level (PEL) sediment quality criteria. The USEPA Region IV 
values are derived from literature as reported in publications from the State of 
Florida and the National Oceanic and Atmospheric Administration (Long and Morgan, 
1991) . The FDEP TEL value represents concentrations of sediment-associated 
contaminants that are not considered to represent significant hazards to aquatic 
organisms. Within the range of concentrations between the TEL and PEL, adverse 
biological effects are possible; above the PEL range, concentrations of sediment­
associated contaminants are considered to represent significant hazards to 
aquatic organisms. 

As shown in Table 5-2, maximum detected concentrations of 11 PARs in the sediment 
of the PSC 44 drainage ditch are elevated above the USEPA Region IV and FDEP PEL 
sediment screening values. The distribution of total PARs in the sediment of the 
PSC 44 drainage ditch shows that a localized area of elevated PARs occurs in the 
vicinity of sampling station 44D001. Total PARs were detected at a concentration 
of 139 milligrams per kilogram (mg/kg) at station 44DOOl as compared to 
concentrations ranging from 0 to 12.1 mg/kg at the other PSC 44 sampling 
locations. Concentrations of PARs detected in the B&R sediment sampling 
location 2 (located directly upstream of 44D001) and 3 (located directly 
downstream of 44D001) were 3.7 mg/kg and 0 mg/kg, respectively. Therefore, it 
appears that the source of the PARs is not from Hangar 1000, but rather is the 
result of storm water runoff from adjacent parking lots and roads. 

Detected concentrations of several pesticides including 4,4'-dichlorodiphenyl­
dichloroethene (DDE) , 4,4' -dichlorodiphenyltrichloroethane (DDT) , alpha­
chlordane, and endrin are elevated above their respective screening values. 
However, the presence of these pesticides in the PSC 44 drainage ditch is likely 
the result of basewide pesticide use, rather than site-related. 

With the exception of cadmium and lead, detected concentrations of all metals in 
sediment of the PSC 44 drainage ditch were less than the available sediment 
screening values. Both cadmium and lead were detected during the first round of 
sampling at concentrations that exceeded their respective FDEP PEL values. 
Maximum concentrations of cadmium -16.2 mg/kg) and lead (130 mg/kg) were both 
detected from sampling station 44D001. Based on recommendations from the NAS 
Jacksonville Partnering Team, it was decided that the sediment would be resampled 
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Table 5-2 
Summary of Analytes Detected in Sediment' 

Sampling Event Report 
Potential Source of Contamination 44 

Naval Air Station 
Jacksonville, Flonda 

Frequency of Range Average of all Background 
USEPA Region IV 

FDEP Sediment Chemical Name Sediment 
Detection 2 of Detects Concentrations3 Concentrations4 

Guidelines5 TEL/PEL Guidelines6 

Semivolatile Organic Coml!ounds (pg/kg) 

2-Methylnaphthalene 1/2 600 413 ND 330 20.2/201 

Acenaphthene 2/2 86 to 1,500 118 ND 330 671/88.9 

Acenaphthylene 1/2 82 154 ND 330 587/128 

Anthracene 2/2 140 to 2,400 190 ND 330 46.9/245 

Benzo (a)anth racene 2/2 890 to 10,000 5,445 390 330 74.8/693 

Benzo (a)pyrene 2/2 1,100 to 8,500 4,800 460 330 88.8/763 ~ 

Benzo (b )fluoranthene 2/2 1,800 to 14,000 7,900 930 330 NA/NA 

Benzo (g,h ,i) perylene 2/2 460 to 2,400 1,430 290 330 NA/NA 

Benzo (k)fluoranthene 2/2 650 to 16,000 8,325 330 330 NAjNA 

bis(2-Ethylhexyl)phthalate 2/2 570 to 1,900 1,235 560 182 182/2647 

Butylbenzylphthalate 2/2 73 to 350 212 72 NA NA/NA 

Carbazole 2/2 140 to 5,300 2,720 ND 330 NA/NA 

Chrysene 2/2 960 to 11,000 5,980 640 330 108/846 

Dibenzofuran 1/2 1400 813 ND NA NA/NA 

Fluoranthene 2/2 2,100 to 21,000 11,550 890 330 113/1494 

Fluorene 2/2 66 to 1,800 933 ND 330 21.2/144 

Indeno(1,2,3-cd)pyrene 2/2 580 to 2,800 1,690 300 330 NA/NA 

Naphthalene 1/2 1300 763 ND 330 34.6/391 

Phenanthrene 2/2 940 to 17,000 8,970 180 330 867/544 

Pyrene 2/2 1,600 to 20,000 10,800 650 330 153/1398 

See notes at end of table. 
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Chemical Name 

Pesticides and PCBs lpg/kg) 

4,4'-DDE 

4,4'-DDT 

Aldrin 

alpha-BHC 

alpha-Chlordane 

delta-BHC 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin ketone 

gamma-Chlordane 

Heptachlor epoxlde 

Methoxychlor 

Inorganic Anal~es (mg/kg) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium (1997 sampling) 

Cadmium (1998 sampling) 

Calcium 

See notes at end of table. 

Frequency of 
Detection 2 

2/2 

2/2 

1/2 

1/2 

2/2 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

1/2 

2/2 

1/2 

2/2 

1/2 

2/2 

2/2 

2/2 

Table 5-2 (Continued) 
Summary of Analytes Detected in Sediment1 

Sampling Event Report 
Potential Source of Contamination 44 

Naval Air Station 
Jacksonville, Flonda 

Range Average of all Background 
USEPA Region IV 

FDEP Sediment 
Sediment 

of Detects Concentrations3 Concentrations4 

Guidelines5 TEL/PEL Guidelines6 

4.6 to 7 5.8 1.9 3.3 2.07/3.74 

1.2 to 22 11.6 NO 33 1.19/4.77 

56 3.4 0.26 NA NA/NA 

055 088 0.3 73.3 NA/NA 

1 to 3.8 24 24 1.7 2.26/4.79 

1.6 1.4 NO 73.3 70.32tO.99 

1.5 2.3 1.2 NA NA/NA 

0.87 1.9 1.4 NA NA/NA 

23 12.7 NO 3.3 NA/NA 

5.4 4.2 NO NA NA/NA 

1.1 1.3 3.3 1 7 2.26/4.79 

1.3 1.4 NO NA NA/NA 

10 11 NO NA NA/NA 

525 to 1100 813 1,700 NA NA/NA 

1.7 1 0.73 7.24 7.24/41.6 

7.3 to 25.6 16.5 21.5 NA NAjNA 

0.11 0.06 0.1 NA NA/NA 

1.9 to 6.2 41 2.2 1 0.676/421 

0.22 to 1.6 0.91 0.31 1 0.676/4.21 

805 to 4,240 2,523 16,000 NA NA/NA 



01 , 
...... 

Chemical Name Frequency of 
Detection' 

Inorganic Analytes (mg/kgl (continuedl 

Chromium 2/2 

Cobalt 2/2 

Copper 2/2 

Iron 2/2 

Lead 2/2 

Magnesium 2/2 

Manganese 2/2 

Mercury 2/2 

Nickel 2/2 

Potassium 2/2 

Sodium 2/2 

Vanadium 2/2 

Zinc 2/2 

1 Sample locations include 44D001 and 44D002. 

Table 5-2 (Continued) 
Summary of Analytes Detected in Sediment' 

Sampling Event Report 
Potential Source of Contamination 44 

Naval Air Station 
Jacksonville, Florida 

Range Average of all Background 
of Detects Concentrations3 Concentrations4 

7.4 to 333 20.4 9 

1.3 to 2 17 0.81 

58to 17.5 11.7 13 

1,330 to 2,280 1,805 6,090 

42 to 130 86 46.6 

148 to 639 394 701 

5.9 to 18.8 12.4 34 

0.11 to 0.12 0.12 013 

1.4t033 24 3.3 

19 to 59 39 40.4 

172 to 227 100 203 

31 to 7.6 54 8.5 

38.6 to 137 87.8 159 

USEPA Region IV 
FDEP Sediment 

Sediment 
Guidelines5 TEL/PEL Guidelines6 

52.3 52.3/160 

NA NA/NA 

18.7 18.7/108 

NA NAjNA 

30.2 302/112 

NA NA/NA 

NA NA/NA 

0.13 0.13/0.696 

15.9 15.9/428 

NA NAjNA 

NA NAjNA 

NA NA/NA 

124 124/271 

, Frequency of detection is equal to the number of samples in which the analyte is detected In relation to the total number of samples analyzed (excluding rejected 
data). 
3 The average of all concentrations assigns a value of 1/2 the detection limit to non-detects 
4 Data from background location 44D003. 
5 USEPA Region IV Waste Management Division Sediment Screening Values for Hazardous Waste Sites (USEPA, 1995). 
6 TEL and PEL Sediment Quality Assessment Guidelines (MacDonald, 1994). 
7 Value for gamma-BHe used as a surrogate. 

Notes: USEPA = U.S EnVIronmental Protection Agency. 
FDEP = Flonda Department of EnVIronmental Protection 
TEL = threshold effects limit. 
PEL = probable effects limit. 
pg/kg = micrograms per kilogram. 
ND = not detected. 

NA = not analyzed. 
PCB = polychlorinated biphenyl. 
DDE = dichlorodiphenyldichloroethene 
DDT = dichlorodiphenyltrichloroethane. 
SHC = benzene hexachloride. 
mg/kg = milligrams per kilogram. 



and analyzed for cadmium only. Analytical results from the second round of 
sampling show that detected concentrations of cadmium in the PSC 44 drainage 
ditch have decreased over time. The range of detected cadmium concentrations in 
the April 1998 sampling was 0.22 to 1.6 mg/kg, as compared to a range of 1.9 to 
6.2 mg/kg detected during the December 1997 sampling event. 

Because detected concentrations of PARs, several pesticides, 
exceeded the available sediment screening criteria, sediment 
drainage ditch was also submitted for sediment toxicity testing. 
the sediment toxicity tests are described in Subsection 5.2.3. 

and two metals 
from the PSC 44 

The results of 

5.2.3 Sediment Toxicity Testing Results As previously discussed in Chapter 2.0, 
sediment from the PSC 44 drainage ditch and sediment from a background drainage 
ditch were submitted for toxicity testing. These toxicity tests represent 
exposure of test organisms to the actual mixture of contamination in the sediment 
and provide a measurement of contaminant bioavailability from the sediment to the 
receptor. 

During the first round of sediment sampling, sediment was submitted for toxicity 
testing using the saltwater amphipod Ampelisca abdita. As discussed in Chapter 
2.0, the toxicity test should have been completed using the freshwater amphipod 
Hyalella azteca because the salinity of the sample was classified as freshwater 
by the toxicity testing laboratory. The results of the sediment toxicity tests 
using the saltwater amphipod Ampelisca abdita are attached as Appendix C. Based 
on input from the NAS Jacksonville Partnering Team, the sediment was resampled 
in April 1998 and resubmitted for sediment toxicity testing using the freshwater 
amphipod Hyalella azteca. 

The results of the 10-day Hyalella azteca sediment toxicity tests are summarized 
in Table 5-3; the full laboratory report is attached as Appendix E. At the 
completion of the toxicity tests, the site background sample location 44D003 had 
96 percent survival with a mean dry weight of 0.112 milligrams per organism 
(mg/organism). Survival in the sample location 44D002 sediment was 99 percent, 
while survival in the sample location 44DOOl sediment was 93 percent. 
Statistical analyses showed no significant (P = 0.05) decrease in survival of the 
sample location 44DOOl organisms when compared to the site background sample 
location 44D003. Mean dry weights of the organisms exposed to sample locations 
44DOOl and 44D002 sediments were higher than the site background sediment. The 
sample location 44DOOl sediment had a mean dry weight of 0.124 mg/organism, while 
the 44D002 sediment had a mean dry weight of 0.12 mg/organism. No statistical 
comparisons were made to the formulated laboratory sediment because all survival 
and growth values for the three field-collected samples were higher than the 
formulated laboratory sediment. The formulated laboratory sediment had an 
acceptable mean survival of 81 percent with a mean dry weight of 0.079 
mg/organism. 

In summary, neither the sample location 44DOOl nor the 44D002 sediments were 
toxic to Hyalella azteca with respect to survival or growth when compared to the 
site background sample location 44D003 sediment. These results suggest that 
although concentrations of PARs, pesticides, cadmium, and lead exceeded the 
available sediment screening criteria, benthic invertebrates are not adversely 
affected from exposure to sediment in the PSC 44 drainage ditch. 
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Table 5-3 
Summary of Sediment Toxicity Testing Results 

Sample Location 

Sampling Event Report 
Potential Source of Contamination 44 

Naval Air Station 
Jacksonville, Florida 

Survival (percent) 

Formulated laboratory control sediment 81 

440001 

440002 

440003 

1 Growth was measured as dry weight in milligrams. 

Note' mg = milligram. 

93 

99 

96 

Mean Ory Weight (mg) 1 

0079 

0.124 

0.12 

0.112 

5.2.4 Summary of the Focused Ecological Risk Evaluation Based on a comparison 
of maximum detected concentrations of analytes in the sediment of the PSG 44 
drainage ditch with sediment screening criteria, detected concentrations of PARs, 
several pesticides, and cadmium and lead exceeded the available criteria. The 
maximum concentrations of these contaminants were generally detected at sampling 
location 44D001, which is located approximately 200 feet south of Yorktown 
Avenue. Based on the distribution of contaminants along the PSG 44 drainage 
ditch, it is likely that the source of these contaminants is storm water runoff 
from adjacent parking lots and roads. In addition, the results of the sediment 
toxicity tests confirm that aquatic receptors in the PSG 44 drainage ditch are 
not adversely affected from exposure to sediment. Therefore, risks to aquatic 
receptors in the PSG 44 drainage ditch are not predicted. 
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Appendix A 

44XLS / A 
Page 1 of 1 

SAMPLE 10 

44D00101 

44D00201 

44D00301 

44D00102 

44D00202 

44D00302 

NOTES: 
SAMPLE ID 

SAMP DATE 

UDEPTH, LDEPTH 

MATRIX 

TAL_MET 

TCLSVOC 

TCL PEST 

DRFL 

TAT 

DSTV 

DRFV 

NDV 

PSC44 
OFFSITE SAMPLE TRACKING LOG 

SITE SCREENING, NAS JACKSONVILLE 

lAB 
SAMP 

MATRIX TAL MET Cadmium 
TCl TCl 

DATE SVOC PEST 

COMPU/QST 12117197 S X X X 

COMPU/QST 12118/97 S X X X 

COMPU/QST 12117/97 S X X X 

QST 4/17/98 S X 

QST 4/17198 S X 

QST 4/17/98 S X 

Sample Identifier 

Date of Sample Collection 

Depths, upper (UDEPTH) and lower (LDEPTH), feet below land surface 

Media Sampled 

Target Analyte list Metals 

Target Compound List Semlvolatlle Organics 

Target Compound List Pesticides 

Date Package Received from Laboratory 

Turnaround Time (days) 

Date Package Sent to Valldators 

Date Package Received from Valldators 

Internal review only, not subjected to full Independent data validation 

TOXICITY DRFL TAT DSTV DRFV 

X 1/16/98 30 NDV NDV 

X 1/16/98 29 NDV NDV 

X 1/16/98 30 NDV NDV 

X 5/15/98 28 NDV NDV 

X 5/15/98 28 NDV NDV 

X 5/15/98 28 NDV NDV 
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Appendix 8 Validated laboratory Analytical Results 
TAL Metals, TCl Semlvolatlle Organics and Pesticides 

Sediment 

Sample ID 
Sampling Date 

Semivolatile organics, ug/kg 
1,2,4-Tnchlorobenzene 
1,2-Dlchlorobenzene 
1 ,3-Dlchlorobenzene 
1 ,4-Dlchlorobenzene 
2,2'-oxybls(1-Chloropropane) 
2,4,5-Tnchlorophenol 
2,4,6-Tnchlorophenol 
2,4-Dlchlorophenol 
2,4-Dlmethylphenol 
2,4-Dlnltrophenol 
2,4-Dlnltrotoluene 
2,6-Dlnltrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nltroanlllne 
2-Nltrophenol 
3,3'-Dlchlorobenzldlne 
3-Nltroanlline 
4,6-Dlnltro-2-methylphenol 
4-Bromophenyl-phenylether 
4-Chloro-3-methylphenol 
4-Chloroanlllne 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nltroanillne 
4-Nltrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,l)perylene 
Benzo(k)fluoranthene 
bls(2-Chloroethoxy)methane 
bls(2-Chloroethyl)ether 
bls(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Chrysene 
DI-n-butylphthalate 
DI-n-octylphthalate 
Dlbenz(a,h)anthracene 
Dlbenzofuran 
Dlethylphthalate 
Dlmethylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 

B [44 XLSj 3/26/99 
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44D00101 
12/17/97 

570 U 
570 U 
570 U 
570 U 
570 U 

1400 U 
570 U 
570 U 
570 U 

1400 U 
570 U 
570 U 
570 U 
570 U 
600 
570 U 

1400 U 
570 U 
570 U 

1400 U 
1400 U 
570 U 
570 U 
570 U 
570 U 
570 U 

1400 U 
1400 U 
1500 

82 J 
2400 

10000 D 
8500 D 

14000 OJ 
2400 

16000 DJ 
570 U 
570 U 

1900 
350 J 

5300 DJ 
11000 D 

570 U 
570 U 
570 U 

1400 
570 U 
570 U 

21000 D 
1800 
570 U 

PSC44 

Naval Air Station, Jacksonville 
Jacksonville, FL 

44D00102 44D00201 
4117/98 12117/97 

NA 450 U 
NA 450 U 
NA 450 U 
NA 450 U 
NA 450 U 
NA 1100 U 
NA 450 U 
NA 450 U 
NA 450 U 
NA 1100 U 
NA 450 U 
NA 450U 
NA 450 U 
NA 450 U 
NA 450 U 
NA 450 U 
NA 1100 U 
NA 450 U 
NA 450 U 
NA 1100 U 
NA 1100 U 
NA 450 U 
NA 450 U 
NA 450 U 
NA 450 U 
NA 450 U 
NA 1100 U 
NA 1100 U 
NA 86 J 
NA 450 U 
NA 140 J 
NA 890 
NA 1100 
NA 1800 
NA 460 
NA 650 
NA 450 U 
NA 450 U 
NA 570 
NA 73 J 
NA 140 J 
NA 960 
NA 450 U 
NA 450 U 
NA 450 U 
NA 450 U 
NA 450 U 
NA 450 U 
NA 2100 
NA 66 J 
NA 450 U 

44D00202 
4/17/98 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

44D00301 44D00302 
12/17/97 4117198 

470 U NA 
470 U NA 
470 U NA 
470 U NA 
470 U NA 

1200 U NA 
470 U NA 
470 U NA 
470 U NA 

1200 U NA 
470 U NA 
470 U NA 
470 U NA 
470 U NA 
470 U NA 
470 U NA 

1200 U NA 
470 U NA 
470 U NA 

1200 U NA 
1200 U NA 
470 U NA 
470 U NA 
470 U NA 
470 U NA 
470 U NA 

1200 U NA 
1200 U NA 
470 U NA 
470 U NA 
470 U NA 
390 J NA 
460 J NA 
930 NA 
290 J NA 
330 J NA 
470 U NA 
470 U NA 
560 NA 
72J NA 

470 U NA 
640 NA 
470 U NA 
470 U NA 
470 U NA 
470 U NA 
470 U NA 
470 U NA 
890 NA 
470 U NA 
470 U NA 



Appendix B Validated laboratory Analytical Results 
TAL Metals, TCl Semlvolatile Organics and Pesticides 

Sediment 

Sample ID 
Sampling Date 

Hexachlorobutadlene 
Hexachlorocyclopentadlene 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
N-Nltroso-dl-n-propylamlne 
N-Nltrosodlphenylamlne (1) 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Pesticides/PCBs, ug/kg 
4,4'-000 
4,4'-00E 
4,4'-00T 
Aldrin 
alpha-BHC 
alpha-Chlordane 
beta-BHC 
delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrln 
Endrln aldehyde 
Endrln ketone 
gamma-BHC (Lindane) 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxlde 
Methoxychlor 
Inorganics, mg/kg 
Aluminum 
Antimony 
ArseniC 
Barium 
Beryllium 
Cadmium 
CalCium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
MagneSium 
Manganese 
Mercury 
Nickel 
Potassium 
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44000101 
12117/97 

570 U 
570 U 
570 U 

2800 
570 U 
570 U 
570 U 

1300 
570 U 

1400 U 
170000 

570 U 
20000 0 

6 U 
7 J 

22 J 
56J 

055 J 
1 J 

31 U 
1 6 J 

6 U 
31 U 

6 U 
6 U 

23 J 
6 U 
6 U 

31 U 
31 U 
31 U 
31 U 

10 J 

1100 
074 U 

1 7 J 
256 J 
011 J 
62J 

4240 
333 

2 J 
175 

2280 J 
130 J 
639 J 
188 
012 J 
33 J 
59 J 

PSC 44 

Naval Air Station, Jacksonville 
Jacksonville, FL 

44000102 44000201 
4/17/98 12/17/97 

NA 450 U 
NA 450 U 
NA 450 U 
NA 580 
NA 450 U 
NA 450 U 
NA 450 U 
NA 450 U 
NA 450 U 
NA 1100 U 
NA 940 
NA 450 U 
NA 1600 

NA 46 U 
NA 46 J 
NA 1 2 J 
NA 24 U 
NA 24 U 
NA 38 
NA 24 U 
NA 24 U 
NA 46 U 
NA 24 U 
NA 1 5 J 
NA 087 J 
NA 46 U 
NA 46 U 
NA 54J 
NA 24 U 
NA 1 1 J 
NA 24 U 
NA 13 J 

NA 24 U 

NA 525 
NA 056 U 
NA 062 U 
NA 73J 
NA 003 U 

022 1 9 J 
NA 805 J 
NA 74 
NA 1 3 J 
NA 58J 
NA 1330 J 
NA 42 J 
NA 148 J 
NA 59 
NA 011 J 
NA 1 4 J 
NA 19 J 

44000202 
4/17/98 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
16 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

44000301 44000302 
12/17/97 4/17/98 

470 U NA 
470 U NA 
470 U NA 
300 J NA 
470 U NA 
470 U NA 
470 U NA 
470 U NA 
470 U NA 

1200 U NA 
180 J NA 
470 U NA 
650 NA 

47 U NA 
1 9 J NA 
47 U NA 

026 J NA 
03 J NA 
24J NA 
24 U NA 
24 U NA 
47 U NA 
24 U NA 
1 2 J NA 
14 J NA 
47 U NA 
47 U NA 
47 U NA 
24 U NA 
33 NA 
24 U NA 
24 U NA 
24 U NA 

1700 NA 
058 U NA 
073 J NA 
215 J NA 
01 J NA 
22J 031 

16000 NA 
9 NA 

081 J NA 
13 NA 

6090 J NA 
466 J NA 
701 J NA 

34 NA 
013 J NA 
33 J NA 

404 J NA 



Appendix 8 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
ZinC 
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Validated laboratory Analytical Results 
TAL Metals, TCl Semlvolatile Organics and Pesticides 

Sediment 

Sample ID 44000101 
Sampling Date 12/17/97 

15 U 
026 U 
227 J 
14 U 
76J 
137 J 

PSC 44 

Naval Air Station, JacksonVille 
JacksonVille, FL 

44000102 44000201 
4/17/98 12117197 

NA 11 U 
NA 02 U 
NA 172 J 
NA 1 U 
NA 31 J 
NA 386 J 

44000202 
4/17/98 

NA 
NA 
NA 
NA 
NA 
NA 

44000301 44000302 
12/17/97 4/17/98 

12 U NA 
02 U NA 
203 J NA 
11 U NA 
85J NA 
159 J NA 



Appendix B 

Sample ID = Sample Identifier 
Lab I D = Laboratory Identifier 
NA = Analyte/compound not analyzed 

Units 

mg/kg milligram per kilogram 
ug/kg microgram per kilogram 

Notes to Appendix B 
Sediment 
PSC44 

Naval Air Station, Jacksonville 
Jacksonville, FL 

The following standard qualifiers have the following definitions 

U The analyte/compound was analyzed for but was not detected above the reported sample quantltatlon limit 
The number preceding the U qualifier IS the reported sample quantltatlon limit 

J The analyte/compound was positively Identified and the associated numencal value IS an estimated concentration of 
the analyte/compound In the sample 
For most detected analytes and compounds, the J qualifier IS also used to indicate that the reported concentration IS 
below the contract required detection or quantltatlOn limit 

UJ The analyte/compound was not detected above the reported sample quantltatlon limit 
The reported quantltatlon limit, however, IS approximate and mayor may not represent the actual limit of quantltatlon 
necessary to accurately measure the analyte/compound In the sample 

D The reported concentration IS from a dilution/reanalysIs of the sample 

Bn [44 XLSj3/26/99 
Page 1 of 1 



APPENDIX C 

SUMMARY OF SEDIMENT ANALYTICAL RESULTS 



APPENDIX C 

Analyte 

Semivolatile Organics, ug/kg 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,l)perylene 
Benzo(k)fluoranthene 
bls(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Olbenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Pesticides, ug/kg 
4,4'-00E 
4,4'-00T 
Aldrin 
alpha-BHe 
alpha-Chlordane 
delta-BHC 
Endosulfan II 
Endosulfan sulfate 
Endrln 
Endrln ketone 
gamma-Chlordane 
Heptachlor epoxlde 
Methoxychlor 

Page 1 of 2 
44XLS 
3/28/99 

FOEP SOIl Cleanup Goals 
Residential Industrial 

960,000 8,800,000 
2,800,000 30,000,000 

670,000 5,600,000 
20,000,000 300,000,000 

MOtJ 4\!wIJ 
100 ~~ 

1,400 twO: 
14,000 50,000 
14,000 48,000 
48,000 110,000 

15,000,000 310,000,000 
42,000 120,000 

140,000 500,000 
240,000 3,500,000 

2,900,000 48,000,000 
2,400,000 30,000,000 

1t400 5,000 
1,300,000 12,000,000 
1,700,000 21,000,000 
2,200,000 41,000,000 

3,000 11,000 
3,100 12,000 

60 200 
200 600 
800 3,000 

23,000 470,000 
390,000 5,900,000 
390,000 5,900,000 
230,000 470,000 
23,000 470,000 

800 3,000 
100 1,600 

380,000 7,800,000 

Summary of Sediment Analytical Results 
Detections Only 

PSC 44 

Naval Air Station, Jacksonville 
Jacksonville, FL 

Background 
Region 3 Risk-Based Screening 

Concentrations Levels 44000101 
Residential Industrial 12117/97 

3,100,000 82,000,000 600 
4,700,000 120,000,000 1,500 

82 J 
23,000,000 610,000,000 2,400 

1I1~ 1.'00 1t1\OOO 0 
:$7 1W 1,$0& 0 
81-1). 7,s00 14,000 OJ 

2,400 
8,700 78,000 16,000 OJ 

46,000 410,000 1,900 
16,000,000 410,000,000 350 J 

32,000 290,000 5,300 OJ 
87,000 780,000 11,000 0 

310,000 8,200,000 1,400 
3,100,000 82,000,000 21,000 0 
3,100,000 82,000,000 1,800 

*10: 7,800 :2j aGO 
3,100,000 82,000,000 1,300 

17,000 0 
2,300,000 61,000,000 20,000 0 

1,900 17,000 7 J 
1,900 17,000 22 J 

38 340 56 J 
100 910 055 J 

1,800 16,000 1 J 
1 6 J 

470,000 12,000,000 
470,000 12,000,000 

23,000 610,000 23 J 
23,000 610,000 

1,800 16,000 
70 630 

390,000 10,000,000 10 J 

44000102 44000201 44000202 44000301 44000302 
4/17/98 12117/97 4/17/98 12117/97 4/17/98 

NA NA NA 
NA 86 J NA NA 
NA NA NA 
NA 140 J NA NA 
NA 890 NA 390 J NA 
NA HOO NA ,"O:J NA 
NA 1800 NA 9:3& NA 
NA 460 NA 290 J NA 
NA 650 NA 330 J NA 
NA 570 NA 560 NA 
NA 73 J NA 72 J NA 
NA 140 J NA NA 
NA 960 NA 640 NA 
NA NA NA 
NA 2100 NA 890 NA 
NA 66 J NA NA 
NA 580 NA 300 J NA 
NA NA NA 
NA 940 NA 180 J NA 
NA 1600 NA 650 NA 

NA 46 J NA 1 9 J NA 
NA 1 2 J NA NA 
NA NA 026 J NA 
NA NA 03J NA 
NA 38 NA 24J NA 
NA NA NA 
NA 1 5 J NA 12 J NA 
NA 087 J NA 14 J NA 
NA NA NA 
NA 54J NA NA 
NA 1 1 J NA 33 NA 
NA 1 3 J NA NA 
NA NA NA 



APPENDIX C 

Analyte 

Inorganics, mg/kg 
Aluminum 
Arsenic 
Banum 
Beryllium 
Cadmium 
CalCium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Page 2 of 2 
44XLS 
3128199 

FOEP SOil Cleanup Goals 
Residential Industnal 

75,000 >1,000,000 
:0.1 31 

5,200 84,000 
02 1 
37 600 

290 430 
4,700 110,000 

500 1,000 

370 5,500 
23 480 

1,500 26,000 

490 4,800 
23,000 560,000 

Summary of Sediment Analytical Results 
Detections Only 

PSC 44 

Naval Air Station, JacksonVille 
JacksonVille, FL 

Background 
Region 3 Risk-Based Screening 

Concentrations Levels 44000101 
Residential Industnal 12/17/97 

78,000 2,000,000 1,190 1,100 
:0.43 38 126 t.7 J 

5,500 140,000 980 256 J 
160 4,100 048 011 J 
39 1,000 06 62 J 

6,468 4,240 
390 10,000 38 333 

4,700 120,000 38 2 J 
3,100 82,000 7 175 

23,000 610,000 2,280 J 
2,300 130 J 

131 639 J 
1,600 41,000 68 188 

23 610 01 012 J 
1,600 41,000 62 33 J 

218 59 J 
498 227 J 

550 14,000 52 76J 
23,000 610,000 184 137 J 

44000102 44000201 44000202 44000301 44000302 
4/17/98 12/17/97 4/17/98 12117/97 4/17/98 

NA 525 NA 1,700 NA 
NA NA .(I.n J NA 
NA 73J NA 215 J NA 
NA NA 01 J NA 

022 1 9 J 1 6 22J 031 
NA 805 J NA 16,000 NA 
NA 74 NA 9 NA 
NA 1 3 J NA 081 J NA 
NA 58J NA 13 NA 
NA 1,330 J NA 6,090 J NA 
NA 42 J NA 466 J NA 
NA 148 J NA 701 J NA 
NA 59 NA 34 NA 
NA 011 J NA 013 J NA 
NA 14 J NA 33J NA 
NA 19 J NA 404 J NA 
NA 172 J NA 203 J NA 
NA 31 J NA 85J NA 
NA 386 J NA 159 J NA 
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NOTES: 

NA = Not analyzed 

Notes to Summary of Sediment Analytical Results 
Detections Only 

PSC 44 

Naval Air Station, Jacksonville 
Jacksonville, FL 

J The analyte/compound was positively Identified and the associated numencal value IS an estimated concentration of the analyte/compound 
In the sample 

For most detected analytes and compounds, the J qualifier IS also used to indicate that the reported concentration IS below the contract 
required detection or quantltatlon limit 

o The reported concentration IS from a dilutIOn/reanalysIs of the sample 

mg/kg = milligrams per kilogram 

ug/kg = micrograms per kilogram 

PCB = polychlonnated biphenyl 

J = Reported concentration IS an estimated quantity 
Bold/shaded values indicate exceedance of sediment screening value 
Blank space Indicates analyte/compound was not detected at the reporting limit 



APPENDIX D 

RESULTS OF SEDIMENT TOXICITY TESTING 
WITH AMPELISCA ABDITA 



ENVIRONMENTAL 

January 27, 1998 

ABB Environmental Services, Inc 
(AT1N: Fred Bragdon) 
1536 Kingsley Avenue 
Orange Park, FL 32703 

Dear Fred: 

RE: Toxicity Test Report for the PSC 44 Drainage Ditch, NAS JAX 

Please find enclosed, the final report for the above-referenced toxicity test conducted by QST. The tests 
went well without any major problems. After reviewing the reports, if you desire any changes, I will be 
happy to make them for you. 

Please contact me at (352) 333-2626, if you have any questions. 

Sincerely, 
QSTEN\nRO~NTAL 

~ Q\J1,~Ll~h Lj 
Joe Owusu-Yaw, Ph.D. 0-'" 
Toxicology Lab Manager 

Enclosures: 

5' 

~ , ' , . ./ 
;:; ~ :-:,.'; 

'~~<,,-;~~-; ~;M :~>';~~~~7;J~{:~,,-;,-. 

P.O. Box 1703, Gainesville, FL 32602-1703, Phone 352·332·3318, FAX 352·333·6622 
A CILCORP COMPANY 

Fonnerly Environmental SCIence & Engmeering, Inc. 



FINAL REPORT: 

SUB-CHRONIC TOXICITY OF SEDIMENTS 
FROM THE PSC 44 DRAINAGE DITCH, NAS 

JACKSONVILLE, FLORIDA, WITH THE 
AMPHIPOD, AMPELISCA ABDITA 

TEST GUIDE: 

ASTM E 1367-92 

SUBMITTED TO: 

ABB Environmental Services, Inc. 
1536 Kingsley Avenue 

Orange Park, Florida 32703 
Phone: (904) 269-7012 

PREPARED BY: 

QST Environmental 
404 SW 140th Terrace 

Newberry, Florida 32669-3000 
Phone: (352) 332-3318 
Fax: (352) 333-6622 

STUDY ID: 

ABB-ES Project No: 0855548 
QST Project No: 3197250G-0100-3100 

January 1998 
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EXECUTIVE SUMMARY 

ABB ENVIRONMENTAL SERVICES. INC 
PSC 44 DRAINAGE DITCH TOXICITY TESTS 

QST PROJECT NO: 31972500-0100-3100 

Whole sediment toxicity tests were conducted at QST Envir<?nmental with the saltwater amphipod, 

Ampelisca abdita, on samples collected from the PSC 44 Drainage Ditch, Naval Air Station (NAS), 

Jacksonville, Florida. The effect criteria for the tests were survival and growth. A total of three site 

sediments and one.laboratory control sediment were used in the toxicity tests. After 10 days of exposure, 

survival of Ampelisca abdita in.the laboratory control sediment was 91 percent. Survival of AmpeUsca 

abdita in the site sediments ranged from 4 percent (44D00101) to 64 percent (44D00301). Survival of 

Ampelisca abdita in the laboratory control sediment was significantly different (P=0.05) from survival in 

sediments from all of the sample stations tested, 44D00101 , 44D00201 and 44D00301. Growth, measured 

as mean length, of Ampelisca abdita in the laboratory control sediment was also significantly different 

(P=0.05) from growth in all of the site sediments. 
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1.0 INTRODUCTION 

ABB ENVIRONMENTAL SERVICES. INC. 
PSC 44 DRAINAGE DITCH TOXICITY TESTS 

QST PROJECT NO: 31972500-0100-3100 

Whole sediment toxicity tests were conducted at QST Environmental on samples collected from the PSC 

44 Drainage Ditch, Naval Air Station (NAS) Jacksonville, Florida, to determine the potential toxicity of 

the test samples. The test organism used for the static, non-renewal sediment toxicity tests was the saltwater 

amphipod, Ampelisca abdita. The effect criteria for the sub-chronic toxicity tests were survival and growth, 

measured as mean length. 

The tests were conducted following ASTM Guideline E 1367-92 entitled Standard Guide for Conducting 

lO-Day Sediment Toxicity Tests with Marine and Estuarine Amphipods (ASTM 1995). All of the original 

raw data pertaining to this study are maintained at QST, 404 SW 140th Terrace, Newberry, Florida 32669-

3000. 

2.0 MATERIALS AND METHODS 

2.1 TEST SAMPLES 

Test sediments were collected on December 17 and 18, 1997 by ABB Environmental Services, Inc. (ABB­

ES) personnel and were received on ice at the QST Gainesville laboratory on December 19, 1997. The test 

samples, identified as 44DOO101, 44DOO201, and 44DOO301, were received in quantities of approximately 

3.75 Liters (1 gallon jars) each. Upon receipt, the coolers were opened and the contents checked against 

the chain-of-custody to ensure that all the recorded samples were present. The temperature of the cooler 

was then measured using the temperature blank provided in the cooler. Any observations made were 

recorded in the sample receipt logbook. 

Laboratory control sediment was collected by a commercial test organism supplier from a marsh in Dillon 

Beach, California, where the test organisms were field collected. The site from which the control sediment 

was collected has been proven to be uncontaminated in previous tests. Prior to use in testing, the laboratory 

control sediment was sifted to remove any indigenous organisms present. Chain-of-custody records and 

other traffic information pertaining t.o the sediment samples are presented in Appendix A. Ail samples were 

stored in a refrigerator at 4 ± 2 °C during the testing period. 

5 



2.2 OVERLYING WATER 

ABB ENVIRONMENTAL SERVICES, INC. 
PSC 44 DRAINAGE DITCH TOXICITY TESTS ' 

QST PROJECT NO: 31972500-0100-3100 

The water used as dilution or overlying water for the A. abdita tests was filtered natural seawater with a 

salinity of approximately 32 parts-per-thousand (ppt). The seawater was obtained from the Atlantic Ocean, 

near Marineland, Florida. The, site was selected because it is relatively free of human activity, and has been 

shown to be uncontaminated in previous tests. Prior to use the water was diluted to a salinity of 28 ppt with 

deionized water. 

2.3 TEST ORGANISMS 

The whole sediment bioassays were conducted using juvenile (second or third instar) A. abdita (3-5 mm 

in length, with no mature males or females). The test organisms were obtained from Brezina & Associates, 

Dillon Beach, CA. The supplier's holding conditions, such as temperature and water salinity, were similar 

to those of the testing conditions, therefore, organisms were held for less than 24 hours prior to test 

initiation. 

2.4 TEST DESIGN 

The whole sediment toxicity· tests were initiated on January 5; 1998, within 17 days of receiving the test 

samples. Prior to use in the toxicity tests, the sediment samples were allowed to equilibrate to room 

temperature and individually homogenized. Sediments were then hand-sorted to remove small stones and 

sticks, plant debris, and sieved to remove any indigenous organisms. The test vessels used for the bioassays 

were 2 L glass jars (23 cm height and 13 cm diameter). On day minus one, approximately 200 grams of 

.site, reference, or control sediment were introduced into the test chambers and uniformly leveled. Eight­

hundred milliliters (800 mL) of overlying seawater were added to each test chamber to provide a ratio of 

1 part sediment to 4 parts overlying water. The test chambers were then allowed to settle overnight with 

aeration provided to maintain dissolved oxygen levels above 90 percent saturation. On day zero, the initial 

water quality measurements were taken and the test organisms were introduced into the test chambers. The 

test organisms were randomly added to the test chambers, loading one replicate at a time until loading was 

complete. The test vessels were examined one hour after loading to identify and replace any floaters and 

to ensure that the organisms had burrowed into the sediments. 
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ABB ENVIRONMENTAL SERVICES,INC. 
PSC 44 DRAINAGE DITCH TOXICITY TESTS ' 

QST PROJECT NO: 319725OG.QI00-3100 

The whole sediment tests were conducted using four replicates of 20 organisms per replicate for a total of 

80 A. abdita per sample. The test vessels were labeled with the site J.D. number and replicate number (A 

through D), and the test area was identified by the QST project number, test type and schedule, and the 

name of the project manager. 

The duration of the static non-renewal whole sediment toxicity tests was to-days during which the test 

organisms received no. supplemental feeding. The tests were conducted in'a waterbath adjusted to maintain ,.' 

a temperature of 20 ± 1 °C under fluorescent lighting with a daily photoperiod of 24 hours continuous light 

(ambient laboratory illumination, 700 Lux). All test chambers were aerated at approximately 80 bubbles 

per minute throughout the testing period. Temperature, pH and dissolved oxygen (DO) concentrations, 

were measured daily. Ammonia and conductivity levels were measured at the beginning of the tests. The 

salinity of the overlying water was measured three times during the test. Water quality measurements were 

taken with the following,instruments: temperature--Fisher Scientific digital thermocouple; pH--SA 290A 

Orion pH meter equipped with an Orion'91-57,triode; dissolved',oxygen--YSI,.ModeI57,DO meter;. ," ,~" 

salinity--Aquatic Biosystems refractometer, ammonia':-SA 290A electrode with Orion Model 95-12. 

ammonia probe, and conductivity--YSI, Model 33 SCT conductivity meter. All instruments· were calibrated 

daily during the testing period. 

The test chambers were observed daily for organism mortality, entrapment at the surface of overlying 

water, and sediment avoidance. At test termination, the sediments were sieved through a 0.5 nun mesh 

Nytex screen to collect, observe, and enumerate test organisms. A. abdita were considered dead if they 

, remained immobile, possessed no pigmentation, and did not respond to a gentle stimulus. Growth, as mean ' 

length in millimeters was measured with the aid of a dissecting microscope equipped with a micrometer. 

2.5 REFERENCE TOXICANT TEST 

A 96-hour reference toxicant test was conducted concurrently with the whole sediment toxicity tests to 

determine the general health of the test organisms. The reference toxicant used was sodium dodecyl sulfate 

(SDS) at concentrations of 0, 0.62, 1.25, 2.5, 5.0 and 10.0 mg/L. The reference toxicant test was 

conducted in complete darkness and under similar conditions of temperature and salinity as the whole 
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ABB ENVIRONMENTAL SERVICES, INC. 
PSC 44 DRAINAGE DITCH TOXICITY TESTS , 

QST PROJECT NO: 31972500-0100-3100 

sediment tests. Only 10 organisms were exposed per r.eference toxicant concentration without any 

replication. 

3.0 STATISTICAL ANALYSIS 

All toxicity data were evaluated by a statistical comparison of mean survival and growth of A. abdita in 

the site samples with mean survival and growth in the reference and laboratory control samples using 

appropriate statistical procedures. Analysis of variance 'and Dunnett's t-test (EPN600/4-89/001) were used ,. ,. " 

to determine statistical significance. The survival data were arc-sine square root transformed prior to 

performing the statistics. The 96-hour median lethal concentration (LCso) for the reference toxicant test, 

the concentration of the reference toxicant causing 50 percent mortality of the test organisms under the 

specified conditions of exposure, was determined using the Trimmed Spearman-Karber Statistical Method 

(Hamilton et. al., 1977). 

4.0 RESULTS AND DISCUSSION. " 

4.1 ' SEDIMENT TOXICITY TESTS 

Test conditions, including lighting, salinity, DO, conductivity, temperature, and pH levels remained at 

acceptable levels throughout the testing period. Test temperature remained in the range of 19.9 to 21.0 °C, 

pH ranged from 7.8 to 8.0 standard units, and dissolved oxygen remained above 90 percent saturation 

(ranged from 6.9 to 7.3 mg/L) for the duration of the tests (Table 1). Salinity of the overlying water 

remained in the range of 26-30 ppt, solution conductivities ranged from 39,000 to 45,000 p.mhos/cm, and 

ammonia levels were all below the reporting limit of 0.10 (Table 1). There were no deviations from the 
-

test protocols in the ASTM Guidelines used to 'conduct this test (ASTM E1367-92; ASTM, 1995). 

Survival and growth data of the whole sediment bioass~ys are presented in Table 2. After 10 days of 

exposure, survival of A. abdita in the laboratory control sediment was 91 percent. Survival of A. abdita 

in the PSC 44 Drainage Ditch sediments ranged from 4 percent (44DOO101) to 64 percent (44D00301). 

Survival of A. abdita in the laboratory control sediment was significantly different (p=0.05) from survival 

in all of the site sediments tested. 
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ABB ENVIRONMENTAL SERVICES, INC. 
PSC 44 DRAINAGE DITCH TOXICITY TESTS 

QST PROJECT NO: 319725OG-Ol00-3100 

Growth, measured as mean length in millimeters of surviving A. abdita, averaged 3.7 mm10rganism in the 

laboratory control sediment (Table 2). The mean length of A. abdita in the site sediments ranged from 3.1 

mm10rganism (44DOOlOl) to 3.6 mm10rganism (44DOO201). Growth of A. abdita in the laboratory control 

sediment was significantly different (P=O.05) from growth in all of the site sediments. 

The recommended holding time of 14 days (ASTM, 1995) was exceeded by 3 days due to problems 

encountered in obtaining the test organisms. This deviation'was not deemed serious enough to'affect the ",. 

outcome of the results. This is because different researchers have shown that sediments can be stored for 

up to 8 weeks or longer without any changes in their toxicity (USEPA-USCOE, 1994). No indigenous 

organisms were detected in the site sediments during the sieving and cleaning processes. Sample 44DOOlOl 

exhibited a strong petroleum odor. No adverse behavioral observations were recorded during the lO-day 

exposures. All of the exposed A. abdita were observed to burrow into the sediments and make tubes during 

the first hour of loading. At the end of the lO-day exposure period, all surviving A. abdita appeared to be 

normal and healthy. 

4.2 REFERENCE TOXICANT TESTS 

The 96-hour LCso of the reference toxicant for A. abdita was determined to be 2.63 mg SDS/L with 95 

percent confidence limits of 1.99 and 3.47 mg SDS/L. The LCso value falls within the normal sensitivity 

ranges of test species used for testing at QST. The raw data pertaining to the reference toxicant test are 

provided in Appendix C. 

5.0 CONCLUSION 

The toxicity test results indicated that after 10 days of exposure to whole sediments' from the PSC 44 

Drainage Ditch, NAS Jacksonville, Florida, survival of A. abdita in the laboratory control sediment was 

significantly different (P=O.05) from survival in all of the site sediments tested. Growth of A. abdita in 

the laboratory control sediment was also significantly different (P=O.05) from growth of A. abdita in all 

of the site sediments. 
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ABB ENVIRONMENTAL SERVICES, INC. 
PSC 44 DRAINAGE DITCH TOXICITY TESTS 

QST PROJECT NO: 31972500-0100-3100 

Table 1. Water Quality Measurement Ranges· of Overlying Water During a to-Day Toxicity Test of 
Whole Sediment From the PSC 44 Drainage Ditch, NAS Jacksonville, Florida, With the 
Amphipod, Ampelisca abdita 

Site ID Ammonia Salinity Temp (0C) 
(ppm) (ppt) 

Control <0.10 27 - 29 19.9 - 21.0 

44DOO 10 1 <0.10 26 - 30 20.0 - 21.0 

44DOO201 <0.10 27 - 29 19.9 - 21.0 

44DOO301 <0.10 27 - 30 20.0 - 21.0 

"Range of 11 measurements for temperature, pH and DO. 
~H measured in standard units (s.u.). 
cConductivity . 

Source: QST, 1998 

11 

pH (S.U.)b DO (mg/L) Conde 
Vtmhos/cm) 

7.9 - 8.0 7.0-7.3 43,000 

7.7-7.9 6.9 - 7.3 45,000 

7.8 - 7.9 7.0 - 7.3 39,000 

7.8 - 8.0 7.0-7.3 44,000 



ABB ENVIRONMENTAL SERVICES, INC. 
PSC 44 DRAINAGE DITCH TOXICITY TESTS ." 

QST PROJECT NO: 319725OG-01OO-3100 

Table 2. Survival and Growth of Ampelisca abdita After 10 Days of Exposure to Whole Sediments 
From the PSC 44 Drainage Ditch, NAS Jacksonville, Florida 

Sample ID ReplicateS Survival (percent) Mean Length (mm)b 

Control A 18 3.7 
B 19 3.7 
C 19 3.6 
D 11 'J..:l.. 

73 (91) 3.7 

44DOO101 A 0 NMc 
B 1 3.6 
C 1 NM 
D -L 1.2 

3 (4)d 3.6d 

44D00201 A 11 3.2 
B 13 3.1 
C 13 3.0 
D 12 II 

49 (62)d 3.1d 

44D00301 A 12 4.4 
B 14 3.3 
C 9 3.4 
D 16 3.4 

51 (64)d 3.4d 

3Twenty organisms exposed per replicate (80 organisms/sample). Percent survival in parentheses. 
bGrowth was measured as length in millimeters. 
CN ot measured due to 100 percent mortality. _ 

" dSignificantIy different (P=0.05) from the laboratory control. 

Source: QST 1998 
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ABB ENVIRONMENTAL SERVICES, INC. 
PSC 44 DRAINAGE DITCH TOXICITY TESTS 

QST PROJECT NO: 319725OG-Ol00-3100 

Appendix A: Chain-of-Custody and Traffic Information 

!, 



CHAIN-OF-CUSTODY RECORD No. 01021 
4600 con 

Ship to: QS{ Project Nam~J*X Field Point-of-Contact: 
am 27703 ~ fsc.- Cft{-

1-80 33-5097 r 
Sampler N~: ~O Telephone No.: 

1tfJ~~~ Fe '~1V-6H1 Sampling for project complete? Y or N (See Note 1 ) 

Carrier: Airbill No.: s6$~e~~ Project-specific (PS) or Batch (B) QC: __ 
, 

BOX #1 1. Surface Water 6 Tnp Blank Box #2: A HCI E. Ice Only Box #3: F Filtered '-
/ 

Box #4: c. CLP 3/90 R Radiological Box#S: H.· High 
? Ground Water 7 Oil B HN03 o Other ___ U. Unfiltered S SW-846 T. TCLP M. - Medium 
3 Leachate 8 Waste C. NaHSO. N Not PreselVed W CWA 600-series O. Other L- Low 
4. Rinsate 9 Other D Na"s.03 L Low Cone CLP 
5. Soli/ Sediment / Sludge 

, 

~ 
Box #1 Box #2 Box #3 Box #4 Box#S Organic Analysis Inorganlcs Other 

Sample 10 
"0 
~ U U (Organics 9 characters max, 

~ ~ 0 '" O~ (f) 

C!l '" Inorganlcs 6 characters, 
Q) c: <I> .on. ::;; (f) 

I I..: 

~ C 0 E ::;; CD Xl: Remarks I Comments 
598 Note 2) ctI U jzs -Q) ~ 0 U -~ UU 

!!l ~ 
~ 0 n. 

>- ~ CD I- I-!!l 
>< Q) ¥ "8 ti "'5 .Eo (!) u -(!)(!) "0 (5 --0 

~ 
Q) E II) Q) ~ 

<I> 

~ ~ Vi ~~ 1!l ~ ! i5 
~ 

(!) c: lii 
E ctI ~ it 

Co 0 
Q)(f) 

<I> Q) O/l Q) 5 1= ::;; >< "'::;; Q) ctI off. 0 n. ::;; w z =>- Vl n. l:> ::;;::;; a: 

L/ l/ 0 0 0 I o I ~117 7..: IS ~ ~ IPrI' Q.- '1Ox (' c ,flf Ir-s1 
Lf if l (;) 0 '2. 0 

, 
~z.llg ,o:~ f>pj f( I~ D I 

(f ({ 

4 If D l> 0.3 C> I f'2..117 I :'It 5LtP " I~ ~ (( If 
-- I 

I 
, I 

I 

I 

I 
- I 

Client'. S!'8Clallnstrucllons: 

Lab: Received)n Good Condition? Y or N Describe Problem., If Any: 

#1 Relinquished By- (Slg) .=:t,. f) Jb.... A Date/z..O fI#2 Relinquished By (Slg) Date #3 RelinqUished By (Slg) Date: Sampie storage time 
requested? 

Company Name 
.- Time. Company Name Time Company Name· Time (In days, see Note 3) 

#1 Recelv9d By. (Slg) ~ ~ J1,.),4i-\.\ Date 'i~'lV ~ Received By. (Slg ) Date· #3 Received By (Slg) Date DESTROY or RETURN 

{J.~ V 
Time·l'f.t< 

data after live yean! ot archival? 

Company Name· Company Name· Time· Company Name Time· ( Circle choice; S98 Note 4 ) 

H2ILUl: II'N" lab will hold samples to await remainder ot project-maximizing batch size and minimizing ac raHo; it "Y" lab will begin processing batches now. t:Il!1oJ2l: II CLP Inorganlcs diskette required, iD limited to max/mum ot six charaders • 

• - '~.Q1: Samples stored 60 days atter date report mailed at no extra charoe Note (4): Ailiab coDle8 ot data d, d aftAr five veers IInl999 dlAnt f90UASt9 Anti "AV~ fnr f.-film nf mnlA4t' AnnllAI 4ttnrltnA fAA hlllpn In IPMII.rv,..f ,,.IIt,,· .... 



ABB ENVIRONMENTAL SERVICES, INC. 
PSC 44 DRAINAGE DITCH TOXICITY TESTS 

QST PROJECT NO. 319725OG-Ol00-3100 

Appendix B: Ampelisca abdita Sediment Test Raw Data 
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Environmen~al science & Engineering, Inc. 
Aquatic Toxicology Laboratory 
Gainesville, Florida 

Page: 
ESE QA Form: 097A 

Effective: August 1994 

I SUBJECT: TOXICITY TEST DATA SHEET 

Client: ~ .... U Project Number: Sf'1'? ZSo - c:>1tx)-3 (t::JC::, 

T e s t Mat e r i a 1 T e s t C 0 n d i t i o n s 

See Page ZICc of Sample Receipt Log [ ] Preliminary ~] static [ ] Flow-through 
. Test Material Information [ ] Definitive : 

[~] Screening Duration : (0 D~s 

T est A n i mal H i s tor y Dilution Water: N~/'~ ~.-
species · A, ~foct.~ Lighting : [K] Fluorescent [] Incandescent · Batch Number • 91(-°1 Photoperiod : 2'1 W hr Light . ~o hr Dark • . 
Age / Life Stage • ~Jpl..h: 

........ ( c-· N-L x -=-W x tP .... H Date Acclimation / Maintenance Began : , loG.l'1g Test Container Dimensions: 
See Page, 2'O:). of .::c.v.-v'kkc«< If IJ.,S, Log Test Solution Height · . 10,s:: cm · for raw data. Test Containers • [K]Open [ ] Covered · Mortality (%) 48 Hrs prior to testing: 0 % Test container Volume · '2,0 Liters • 

Diluent Volume • Q.~ Liters -- · Test Area Used Temperature (C) Salinity (ppt) 
Reps / Concentration- • ~ · ~b~ g 20+/- I 28 +/- 2- Animals / Replicate · zo · 

ProtocoldFollowed: I -
Concentrations Based on: [ ] A. I. ~] W.M. II container Composition: [~ Glass [ ] Plastic 

-

Test Concentrations: (Units = % ) : Control L/I.{Do%I Lf"f.Doo201 L{'f, t>vo3o I 

Am t "D.a~~~,.""'~~j Add d -.... 
oun .. ~- ...... u'""-.. tr,,!r e ( C"'L.) : ~oo goo fSoo g-o-o 

- ~1"1'J 

Amount Test ~±! '/~dded 
rvJ'" I II 'i~ 

(ML ) : ~N1'A ~ 2.CD ~ 

I 

Additional Observations: 
--------------------------------------------------------------------------~,~r ", 

Data By: 

FORM: Soi194 



QST ENVIRONMENTAL 
TOXICOLOGY LAB' GAINESVILLE FL , 

QA FORM NO: 108C 
EFFECTIVE' AUGUST 1997 

SUBJECT: SEDIMENT TOXICITY DATA SHEET 

. SPONSOR: ABB ENVIRONMENTAL SERVICES ' PROJECT NUMBER: 3197250-1011-3100 
SAMPLE ID: CONTROL TEST SPECIES: Amp/eisca abdita 

DATE-DAY REP TEMP SALIN NH3 pH DO COND FEEDING INITIAUTIME 
eC) (ppm) (s.u.) (mgIL) (Ilmhos/cm) 

'-l!rC\%' 0 A Zo,<l 2.1 Lo.\ ~.o {,?> 4~o notE- !(7(l_ I~ 

l-i.q15 1 6 2\. 0 - - 19 '.L- '-- - C:Jt _ CX5CG 

I-'D-q~ 2 C '2.D/\ ~ -- I.q -,,3 - rv-.o 1100 -
\-Q.-q3 3 0 2.0~ - - '7Q 1.3 -- ..-- Qp OCfCc) 

I-IO-q~ 4 A 20n - - I.~ /.\ - ~ \tYs:s-" -
~ 

. 
1- t\-qg- 5 \~,~ 21 - 11,9 1:3 - - I'V\..P 10 \~ 

1-\2.-qg 6 C. 20,~ - - <?D -',"2- -- - I"'D I~ 

H~9'K 7 () 2-\.0 - - l·Ci I.d ---- -. OVZ 09(5 

Hl-\ -C(~ 8 A 2LO - 7~ 1.1 -- GLoqo-- -
\-l5-cr8 9 ~ 2Dq - - 19 /.L -- - (1Q.. \C'c() 

\-ICo-C& 10 C- 200 2-'1 I.q /.( - - ~e.. \sGO -

OBSERV REPLICATE 

DATE-DAY A B C D Initial 

l-{o-q% 0 2-0 A ?G-F\ ZoA 20-f\. ~ 
\-i-qf; 1 ~ r----. \) ~ ~ 
(--~..q8" 2 t-J t-l N N ~ 

\.-q-q~ 3 n n f) n ~ 
\--\.Q-C\8 4 ~ ~ ~ ~ MO 

r\ \-<i~ 5 ,..j ~ ~ 0 /V'..O 

\-12_~~6 ~ ~ ~ ~ ~ 

\-\o-C;%' 7 Y\ () 1\ rt (~ 

\-\L\~8 (\ 'AS () n <J-(L 

\--\ 5-C'i09 G n \) () (::JL 
\- \ (o£t<i{l 0 \ ~ A 2--\..)(: ,etA \~~ \~ IW\- \/ A 3'-.)(:' 0£.-
Comments: 

KEY: AS = AT SURFACE N= NONE EMR = EMERGENCE A = ALIVE D = DEAD NF = NOT FOUND 
REP = REPLICATE COND = CONDUCTIVITY ALK = ALKALINITY AMP = AMPLEXUS 
TEMP = TEMPERATURE HARD = HARDNESS YTC = YEASTI TROUT CHOW/CEROPHYLL 



" .,1 ' 

QST ENVIRONMENTAL 
TOXICOLOGY LAB: GAINESVILLE, FL 

QA FORM NO: 108C 
EFFECTIVE: AUGUST 1997 

SUBJECT: SEDIMENT TOXICITY DATA SHEET 

SPONSOR: ABB ENVIRONMENTAL SERVICES PROJECT NUMBER: 3197250-10 11-31 00 
SAMPLE 10: 44DOOI0l TEST SPECIES: Amp/eisca abdita 

DATE-DAY REP TEMP SALIN NH3 pH DO COND FEEDING INITIALlTlME 
caC) (ppm) (s.u.) (mg/L) (,.nnhos/em) 

\-0A~ 0 A 1O,Q "2/ LO" ,.g 1.'3 
'-I5:QDO 

(\cn~ n Jl ..,..-ISQa 

I-I-qg 1 0 2-IC) ~ - ,g /\ - - ~08CC) 

\ -'8'-q~ 2 C. 2o,~ --- - ", G,.9 - - (V\O fLeo 

)_q_q~ 3 0 20·9 - - 11 t.2- - C1L oqCe:J -
\-'o-~t 4 .A '201 - ----.. ,/? {.l _. - rv-..o "'-\ ~ 

)_\\-QB'5 0 20,0 ~ 1.<1 ,,"2- - - IV-O \ct.~ ~ 

\-tZ,-qll' 6 C. 'ZO. i.e - (r rg (, \ - - ~ (1000 -

, 

'.' 

0 /,C\ (]Lo=tlS- -
\-t~_q~7 7"2-2l,O - - - -
1-\4-9K 8 A 2Pi - -- 7·~ 1.0 - - t<2- c..ql "') 

\-\5-ct~ 9 ~ ~\.O - -- 1-:-1 /. l - - (2(L\C1cCp 

\ -\ lo -q 1)10 C 12-\ 0 30 - I.~ ,- \ - Qfl-\S(.j C ~ .----' 
'., 

o. 

" 
.. ~ t t ~ 

OBSERV REPLICATE 

DATE-DAY A B C D Initial 

\-to-qg 0 2-0 A- Z.OA 2-0k ZOA 2:1Z -
\-,~ S'l (\ r> n rl C2J'C 
~~-G8' 2 .r--J N ~ N ~ 

l--q~?) 3 (\. (\. (\ '" ~ 

\--b-ClS' 4 ~ ~ t-J ~ \""-D 
(--\ \ -qg- 5 ~ ~ ~ 0 ~ 

\-(2--'186 ~ ~ ,.-J 0 ~ 

(-{':A~7 {'\ (\ rt " Cf2-
H~~8 n 0) () n Qr? 
t-{'S~9 n () n n ~ 
H(o-Ct~o Z-O~ \1\- lc(l~ \~ Af'F \~Rrt=' "---1L 
Comments: 

KEY: AS=ATSURFACE N=NONE EMR=EMERGENCE A = ALIVE D=DEAD NF=NOTFOUND 
REP = REPLICATE COND = CONDUCTIVITY ALK = ALKALINITY AMP = AMPLEXUS 
TEMP = TEMPERATURE HARD = HARDNESS YTC = YEAST/ TROUT CHOW/CEROPHYLL 



QST ENVIRONMENTAL 
TOXICOLOGY LAB' GAINESVILLE FL , 

QA FORM NO: 108C 
EFFECTIVE: AUGUST 1997 

SUBJECT: SEDIMENT TOXICITY DATA SHEET 

SPONSOR: ABB ENVIRONMENTAL SERVICES PROJECT NUMBER: 3197250-1011-3100 I 

SAMPLE ID: 44D0020 1 TEST SPECIES: Amp/eisca abdita 

DATE-DAY REP TEMP SALIN NH3 pH DO COND FEEDING INITIAUfIME 
eC) (ppm) (s.u.) (mgIL) (,.unhos/cm) 

I-CD-gO' 0 A Zo.'} 2-1 /...0, \ ,.~ 7,3 3~O ncrE... ~I~ 
\-/-'1~ 1 ~ 2-\0 - ,-. -1"0 70 - - C.Q.O~ 

\_~..qg'2 C- -zo/l - (19 r,t - -- ~ flCiU 

~-,=\-qg 3 D 7.'1 '(.2- - - Qrz. Oqo(j zP .11'" - --
r\OQ<K 4 fA "2o,(p , - - 7rC? 1,'"2- -- f'v...D (t '-II(' -
\-H..q~ 5 \3> ,G). q '"21 - (,~ //\ - - \'J--.D \ 0 \ ~ 

H2.--Q« 6 C- b,~ - - {,9 1.0 - ~ .I€>o= -
\~\:rq'b 7 P 26q - - ,q ;0 -- - Q!tcqlS-
\-\L\4K 8 A "Zl-O - ,.ci "1.0 CiL OCf\.S-- ----- -
\-\5-83" 9 B 2\·~ - 7.9 t. ( ~\CCG ~ -- -
1-i,,-q2> 10 C. 2l.0 zCi f.r5 {.\ - -- (1 e. \sGC -

OBSERV REPLICATE 

DATE-DAY A B C D Initial 

l-{o-C}~O 2-0 A ?.CA z..aA -z..oA C1L 
l~-q~1 ~ (l rr. C""\ C1? -
I ... ~~<? 2 r--J y--.l t--.l ~ ~ 

\-q-q~3 r-\ \l \\ r-t QR 
1-10-<1. 'l 4 ~ ~ ~ t---J ~ 

l""l/ -lj~ 5 r--J ~ ~ ~ tvo..0 

H2./(<6 6 ~ t---J ~ ~ ~ . 
('l n \) r\. 0rL / ... 1 ';--'f~ 7 

1-14~1~ 8 lO£PlO Y} 2 DE.~ \ OE-4""() OJ; 
I ~(5".J1~ 9 ~ ~ ~ r\ (~ 
I-,I<O/"I~ 10 \lA, ~ ~p \>~; I ~F r ~ I s:,.sy::- I?-AI I~'"f 

Comments: 

KEY: AS = AT SURFACE N= NONE EMR = EMERGENCE A = ALIVE D = DEAD NF = NOT FOUND 
REP = REPLICATE COND = CONDUCTIVITY ALK = ALKALINITY AMP = AMPLEXUS 
TEMP = TEMPERATURE HARD = HARDNESS YTC = YEAST/ TROUT CHOW /CEROPHYLL 

• . " 

-., 

• > 
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QST ENVIRONMENTAL 
TOXICOLOGY LAB' GAINESVILLE FL , 

QA FORM NO: I08C 
EFFECTIVE' AUGUST 1997 

SUBJECT: SEDIMENT TOXICITY DATA SHEET 

SPONSOR: ABB ENVIRONMENTAL SERVICES PROJECT NUMBER: 3197250-1011-3100 .' 

SAMPLE ID: 44D0030 1 TEST SPECIES: Amp/eisca abdita 

DATE-DAY REP TEMP SALIN NH3 pH DO COND FEEDING INITIALffIME 
COC) (ppm) (s,u,) (mgIL) (,.nnhos/em) 

\-(o..qg 0 A 20.<6 '2..( ~O.l -,/~ 7.3 ~CJo ()(:;nE- Q'f )~ 
\-}67..q~1 b 2-t.O ~ -- 7'1 fO - - k:2Q..O~ 

\-'6'-9~ 2 C- {,9 -
'Z.?,Cj ------ - f,O -- f'V'..,O II co 

D - &. Gqoo \-'1--ctg' 3 20 'D - 9'.0 r'L - -
\ -\ ()-C{'6 4 A- 20.~ - - {,9 (. "2- - --

f't'-O 1"1 c:;-

\-\ \-q~5 t> 27 (~~ /,"2..- --- --
~ IDrCS-'2.-01 0 -

\-\b-qS' 6 C- ~/'7 
~ 

{. I - --------- /,9 tv---O (<000 

l-r~-9~ 7 () 'Zc 1 - 7-0. (.0 (3LO<iIO - -- -
l-lL\:..q8" 8 1+ 2cJ9 r.C[ /.\ - ~Oq\s--' -- - --

\ --\5-Q. S--9 .0 ;21.6 - -- '{.q /·2 - - <UL ~oco 
\- ~(p-9«i 0 C .... Z-t·O 30 -- i9 t. \ '--- bl ~C.., 

OBSERV REPLICATE 

DATE-DAY A B C D Initial 

\_(P-q~o 2-0 A- ZO A:- 20 A- 20A Qfc 
L-/~I ~ <"\ n n CJL 
/-<6' ,q~ 2 t-J r--J t-J r-J ~ 

i-q .q%" 3 n n ~ 1\ ~ 
l-I D-C( '( 4 t-J ~ ~ t-J \'-0 

I"'(\_~ '( 5 t-l ,..J ~ ,..J ""-.0 

1..IIVi<l 6 ,-J t-.l t-..l ~ ~ 

1-13..£116 7 (\ ~ ~ r-\ CU( 
, "' (t.( .J1 <? 8 \O~ (\ (\, n ~ 
'"'I ~ .. Cj~ 9 \) ~ f) ~ Q~ 
kl~-1C( 10 12A, 1tSf IYA I ~,.sp 4A ( IIt-JF I<OAJ Lf~t== 

Comments: 

KEY: AS = AT SURFACE N= NONE EMR = EMERGENCE A - ALIVE D = DEAD NF = NOT FOUND 
REP = REPLICATE COND = CONDUCTIVITY ALK = ALKALINITY AMP = AMPLEXUS 
TEMP = TEMPERATURE HARD = HARDNESS YTC = YEASTI TROUT CHOW/CEROPHYLL 

'. 

-.. 

. ", 



QST Environmental 
Toxicology Department 
Gainesville, Florida 

QA FORM: --'O""'I...!...!7D"'--__ _ 
EFFECTIVE: MAY 1997 

SUBJECT: TEST ORGANISM GROWTH 

SPONSOR: ABB ENVIRONMENTAL SAMPLE ID: CONTROL 

PROJECT NUMBER: TEST SPECIES: Ampelisca abdita 

Boat REP Length Boat REP Length Boat REP Length Boat REP Length 
(mm) (mm) (mm) (mm) 

{ A 3. , 2- B '1..-0 3 C ~,3 Vi D 373 

YiLt 3:7 3,~ 3,1.-

3.2- 3,3 3,3 .1/1 

Lf,3 ~"'\ Lt· I 3,g 

'1.2- ~> 3/~ ),'1 
~, 2.. 3,\:' J;L. 3·i 
3,3 3.~ 3.1... 3,1 

'1..0 3,;, 
3,~ .3, ~ 

3J( 3/~ ~.3 Jj'2-

3.'1 Lt;1 y. \ <-1. ( 
,-\.0 3.~ '-1.'2,. J~~ 

~.~ 3.1 3.'1 "i,3 

1~ 3.~ 3.~ '1,0 

3.3 3.~ 3,-S- 3,~ 

J,g VI.o ~18' 371 

'-1...0 3;') 3~ 3/2-
3,,1 35 3,"1- 3,'1 

.3,<0 1'-1... 3.9 
"f,O 3#-~ 

AVERAGE ':)7 AVERAGE "-?,-:-; AVERAGE 3·~ AVERAGE ~7 
/ 

STD.DEV. 0-40 SID.DEV. 0·).7 SID.DEV. O'~l SID.DEV. (?'2,~ 
RANGE J .I-t+.t.t RANGE V2 ... -lt~ RANGE S -~ -If'L RANGE S,"l-Lt-.) 

NET WT (g) NET WT (g) NET WT (g) NETWT(g) 
GROSS WT(g) GROSS WT(g) GROSS WT(g) GROSS WT(g) 
MEAN (mg) MEAN (mg) MEAN (mg) MEAN (mg) 

Measuring Device: M~~51~ Calculator: Q£.~~, 

Data By: MY'IO Date: \\~;llg Reviewed By: ,l~ Date: ,11)L'W 



QST Environmental 
Toxicology Department 
Gainesville, Florida 

QAFORM: __ ~Olu7~D ______ _ 
EFFECTIVE: MAY 1997 

SUBJECT: TEST ORGANISM GROWTH 

SPONSOR: ABB ENVIRONMENTAL SAMPLE ID: 44DOOI0l 

PROJECT NUMBER: TEST SPECIES: Ampelisca abdita 

Boat REP Length Boat REP Length Boat REP Length Boat REP Length 
(mm) (mm) (mm) (mm) 

,..--.. A ~~ 5 B 3,6 ~ C Co D 3,S-

.' 

.' " 
, ' . 

- , 

/ 
AVERAGE AVERAGE ~.l; AVERAGE AVERAGE Sf') 

STD.DEV. / SID.DEV. 

~ 
SID.DEV. / SID.DEV. /' RANGE RANGE RANGE RANGE 

NETWT(g) NET WT (g) NETWT(g) NETWT(g) 
GROSS WT(g) GROSS WT(g) GROSS WT(g) GROSS WT(g) 
MEAN (mg) MEAN (mg) MEAN (mg) MEAN (~g) 

\ 

Measuring Device: 1\A\(...(v~'~ Calculator: ' 'T'-~u 

Data By: Mr\\) Date: I /).."t f6 Reviewed By: JT'I Date: t\11l~~ 



QST Environmental 
Toxicology Department 
Gainesville, Florida 

QA FORM: ----'0><..:.1 ..... 7D"-__ _ 
EFFECTIVE: MAY 1997 

SUBJECT: TEST ORGANISM GROWTH 

SPONSOR: ABB ENVIRONMENTAL SAMPLE ID: 44DOO201 

PROJECT NUMBER: TES'T SPECIES: Ampelisca abdita 

Boat REP Length Boat REP Length Boat REP Length Boat REP Length 
(mm) (mm) (mm) (mm) 

~1 A 26 ~ B ~.O ~4 C '?'f 1° D "J..,' 
3,5 3· \ '2.,~ ~, \ 

3.i 2,~ 3,'2- 3..0 .. - " , 

2., 2.1 3/0 2.,>< 

:1.> 3~ 3.3 2'1 

1,~ 3,2 3...0 3.0 

7." 3. <'0 .3.3 3,( 

3,1- 2-~<l 370 3./ 
3,<':' 2--9 3.\ 3/~ 

3,~ ,3,3 .. 3> \ 3.CS-.. "I ;.- . . ~ '. 

3j~ 3.~ 1 .. ~ 2.') 

3, \ '2.-,~ £.7 

3,"L 3.\ 

, , , 

AVERAGE 3-2- AVERAGE ~'I AVERAGE 3· 0 AVERAGE s ,I 
SID.DEV. O·<-t I SID.DEV. () '2-(. SID.DEV. O,~ SID.DEV. O·~? 
RANGE :t{, - ~.& RANGE 2:)-Vt- RANGE 1.·l.~·7 RANGE J.l-'>,l 

NET WT (g) NETWT(g) NETWT(g) NET WT (g) 
GROSS WT(g) GROSS WT(g) GROSS WT(g) GROSS WT(g) 
MEAN (mg) MEAN (mg) MEAN (mg) MEAN (mg) 

. Measuring Device: ~ ; c... yo;> "'-t. 1:£;-( Calculator: IT-bo 
Data By: ~\" v\- a Date: 'l~~g Reviewed By: JCY Date: '12-~L1~ 

f 



QST Environmental 
Toxicology Department 
Gainesville, Florida 

QA FORM: _ ..... 01 ...... 70""--__ _ 
EFFECTIVE: MAY 1997 

SUBJECT: TEST ORGANISM GROWTH 

SPONSOR: ABB ENVIRONMENTAL SAMPLE ID: 44DOO301 

PROJECT NUMBER: TEST SPECIES: Ampe/isca abdita 

Boat REP Length Boat REP Length Boat REP Length Boat REP Length 
(mm) (mm) (mm) (mm) 

"7 A 3, , ~ B 3,0 9 C 3,"2- ,0 D 3,$' 

~g 3,L 3,'2- 3)\0 

3·1- 3,-2- 3,5 :l,S-
"', . ' 

3;,1 J,~ 3~'1 3.-, 
3.~ 3,~ 3,3> 3.2-

3-& 3./ 3,1 ],1 
3,t- 3/) ,3..'"1- 3.S 

3.3 3.-, ~,3 3d 
3,\.. '3.1- 3,b 37~ 

" 

3,> J.s- 3,S ,. ... ~, ~ .' J ' 

3, \ 3.3 31'1 

.1,0 3,'-{ 3" 
3.3 3-"2-

3,"'2- 3.3 

3.\ 
3.3 

\ 

AVERAGE SA, AVERAGE ~.~ AVERAGE '~'4 AVERAGE 'sA 
STD. DEV. O·~ SID.DEV. 0·)..0 SID.DEV. 0·\7 STD.DEV. ()·1.-v 
RANGE ?,.\) ~ ,. g RANGE 1·tl-~ I RANGE -;'2.-'7, ./ RANGE ,.\ -s·, 
NETWT(g) NETWT(g) NETWT(g) NETWT(g) 

GROSS WT(g) GROSS WT(g) GROSS WT(g) GROSS WT(g) 
MEAN (mg) MEAN (mg) MEAN (mg) MEAN (mg) 

Measuring Device: ,)\}. ; ( YIl \'t\Luv' Calculator: n-~(.) 

Data By: MA-v Date: "'>1~ ~ Reviewed By: -yy Date: I I )-~L l' v 
I I 

" 



NAS JAX Toxicity Tests-Ampelisca Survivai 
File: a:amp2 Transform: NO TRANSFORM 

ANOVA TABLE 

SOURCE DF SS MS F 

Between 3 0.745 0.248 66.222 

Within (Error) 12 0.045 0.004 

Total 15 0.790 

Critical F value = 3.49 (0.05,3,12) 
Since F > Critical F REJECT Ho: All equal, 



NAS JAX Toxicity Tests-Ampelisca Survival 
File: a:amp2 Transform: NO TRANSFORM 

DUNNETT'S TEST TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
----- -------------------- ----------- ------------------ ------

1 Control 3.675 3.675 
2 001 3.550 3.550 2.887 * 
3 002 3.100 3.100 13.279 * 
4 003 3.375 3.375 6.928 * 

Dunnett table value = 2.29 (1 Tailed Value, P=0.05, df=12,3) 

NAS JAX Toxicity Tests-Ampelisca Survival 
File: a:amp2 Transform: NO TRANSFORM 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Control 4 
2 001 4 0.099 2.7 0.125 
3 002 4 0.099 2.7 0.575 
4 003 4 0.099, 2.7 0.300 

----------------------------------------------~-----~-----~-------------------



NAS JAX Toxicity Tests-Ampelisca Survival 
File: a:amp1 Transform: NO TRANSFORMATION 

ANOVA TABLE 

SOURCE DF SS MS F 

Between 3 2.450 0.817 103.882 

Within (Error) 12 0.094 0.008 

Total 15 2.544 

Critical F value = 3.49 (0.05,3,12) 
Since F > Critical F REJECT Ho: All equal 



NAS JAX Toxicity Tests-Ampelisca Survival 
File: a:amp1 Transform: NO TRANSFORMATION 

DUNNETT'S TEST - . TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG 
- - - -- -------------------- ----------- ------------------ ------

1 Control 1.278 1. 278 
2 001 0.198 0.198 17.234 * 
3 002 0.899 0.899 6.041 * 
4 003 0.915 0.915 5.794 * 

Dunnett table value = 2.29 (1 Tailed Value, P=0.05, df=12,3) 

NAS'JAX Toxicity Tests-Ampelisca Survival 
File: a:amp1 Transform: NO TRANSFORMATION 

DUNNETT'S TEST TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
- - - -- -------------------- ------- ---------------- ------- ------------

1 Control 4 
2 001 4 0.144 11.2 1. 081 
3 002 4 0.144 11.2 0.379 
4 003 4 0.144 11.2 0.363 

--------------------------------------------------------------~---------------



ABB ENVIRONMENTAL SERVICES, INC. 
PSC 44 DRAINAGE DITCH TOXICITY TESTS 

QST PROJECT NO: 319725OG-0100-3100 

Appendix C: Reference Toxicant Test Raw Data 
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TRIMMED SPEARMAN-KARBER METHOD. VERSION 1.5 

DATE: 1/26/98 
TOXICANT: SDS 
SPECIES: A. abdita 

RAW DATA: Concentration 
(mg/L) 

.00 

.62 
1. 25 
2.50 
5.00 

10.00 

SPEARMAN-KARBER TRIM: 

TEST NUMBER: 1 

Number 
Exposed 

10 
10 
10 
10 
10 
10 

10.00% 

SPEARMAN-KARBER ESTIMATES: LC50: 
95% LOWER CONFIDENCE: 
95% UPPER CONFIDENCE: 

DURATION: 

Mortalities 

o 
1 
1 
4 

10 
10 

2.63 
1. 99 
3.47 

96 h 



QST ENVIRONMENTAL INC. 
TOXICOLOGY LABORATORY 
GAINESVILLE, FLORIDA 

PAGE: ____ _ 

QST QA FORM NO: 097A REFTOX 
EFFECTIVE: AUGUST 1997 ' 

REFERENCE TOXICANT TEST DATA SHEET 

Client: ~">c., Project Number: ~1bK 

Test Material Test Conditions 

Amount of St>S 0.10<::> ) (g) 00. Definitive M Static 

Volume of MilIi-Q Water: 10 0 (mL) 

Date Prepared: ILOIoI'l~ [ ] Screening Duration: q~ Hours 

Test Organism History Dilution Water: ~~\ ~~,~ , 

Species: A. 0-.\0 ,tri-g. Lighting: M Fluorescent [ ] Incandescent 

Batch Number: lJ8'-o\ Photoperiod: 0 Hr Light 2~ HrDark 

AgelLife Stage: AcL.~~ Test Vessel Dime~1: I..DoL X -==-W SO H 

Date of AccIimationlMaintenance: I [doh ~ Test Solution Height: :i (em) 

See Page ~'"i of ~.\- ~{.t~ Log Test Vessel Volume: 0.3'-1 (L) 

Mortality 48 hours prior to test: 0 (%) Test Solution Volume: 0.7..0 (L) 

Replicates/Concentration: I '. 
" 

Test Temperature: .,20 . ±,L .oC, 

No. Of OrganismslReplicate: lD t' Test Salinity: ~ +'2- ppt 

Test Area Used: ~J<..r~~ q Test Vessel Composition: rKI Glass [] Plastic 

Test Concentrations Based on: Test ProtocoVGuideline Followed: 

f~ Whole Material [ ] Active Ingredient ~A"'~ 

Test Concentrations: (Units: ,.....,/L ) Control 0,(.,,"7.- I·~ oz-) s (0 

Amount Dilution Water Added (mL) '2..oc> lq'1,~~ ,ct'l,"15 Iljtt.~ rtCf ,q<{, 

Amount of Reftox Stock Added (mL) - o.l~ o.2~ o'S- \ t 

Additional Observations: --------------------------------------

Data By: ____ ---''--_______ _ Date: ___ --'-+' f_D_lo.L-f q-,-~ _______________ _ 



QST ENVIRONMENTAL INC. 
TOXICOLOGY LAB ORA TORY 
GAINESVILLE, FLORIDA 

PAGE: ____ _ 

QST QA FORM NO: 097 REFTOX 
EFFECTIVE: AUGUST 1997 

REFERENCE TOXICANT TEST DATA: DAY 0 - 2 

Client: (V\. ~<.... Project Number: rM~ Species: A, cJo.t~ 

DAY 0 

Nominal Date: \f~h <? Time: 1'1~ Analyst: l"'O 

Concentration 
(mglL) # Alive Observ. Temp. caC) Sal (ppt) DO (mglL) pH 

Control 1.0 ~ "2.0.\ '2,; /,'1 g-.o 

Ol/P 1, )0 ~ - --- ---
'I¥" ~ - -(o - ....-

2..S 10 
~ - -- -~ 

~ \0 
~ - -- -

\0 t.o ~ -- - ----
DAYl Date: I/o, (9. I? Time: \l~ Analyst: ~ 

Nominal 
Concentration ' # Alive Observ. " Temp. caC) , Sal (ppt). DO (mglL) 

, 
pH , 

Control 10 ~ -Z-o{Cj "'2/ 1.3 ~.Q 

O,iD1- (0 ,.-J - ,-- --
,.ZS ,-J - -1,9 - ---
'ZIt; '0 r-J - - - -
S; (., y~ - - - --
10 0 (D~ - .- "fp ~.O 

DAY 2 Date: I/o~ 19& Time: 1\00 Analyst: ~ 

Nominal 
Concentration # Alive Observ. Temp. caC) Sal (ppt) DO (mglL) pH 

Control (0 ~ 7.91 ~ ~I (,1- KO 
O.~L ~ --\0 - 0-

{. ~6: ,0 rJ - - - ...-

?-~ (0 ~ - -".,- -
5 !-(OJ -'2 - - -
[0 0 .-- - - ....-



QST ENVIRONMENTAL INC. 
TOXICOLOGY LABORATORY 
GAINESVILLE, FLORIDA 

PAGE: ____ _ 

QST QA FORM NO: 097 REFTOX 
EFFECTIVE: AUGUST 1997 

REFERENCE TOXICANT TEST DATA: DAY 3 AND 4 

Client: rY\ t '3 C Project Number: Species: A .0.'0::\. k 

DAY 3 

Date: \-q-q ~ Time: OqO'O Analyst: ~ 
Nominal 

Concentration # Alive Observ. Temp. COC) Sal (ppt) DO (mg/L) pH 

Control \G n 2- i . '1S- 2-, 7Z ~G 

0. Co2 \0 () - - - ,---

l·25 (0 () - - --- .---

2.5 8 2- P'CPC> - --- - .----

--- 0 'Z~ 2- l., 7.1 (.9 ':::) 2..-1 
DAY 4 Date: 1-(D-~8" Time: \ "2..C> c::> Analyst: ~ 

Nominal 
Concentration # Alive' Observ .. Temp. COC) Sal (ppt) 0' DO (mg/L) pH 

Control 10 ~ 2-0,'1 2\0 -,.\ 79 
O.~'2 ~ ,~ - - - -

l.z..'5' q \~ - - - --- ~ 2~ Z-J '-- - ----~ 

5 - - -- - -
- - - - -- - -

SUMMARY COMMENTS: 

Nominal Number 
Concentration Dead 

Control 0 

(). C.tJ1- \ 
...-

\ .'l'J I 

---"Z-'J L'\ -- [0 ':) 

\0 to 

.', ., 



APPENDIX E 

RESULTS OF SEDIMENT TOXICITY TESTING 
WITH HYALELLA AZTECA 



EA Engineering, Science, and Technology 

Ms. Anita Pease 
Harding Lawson Associates 
2120 Washington Boulevard, Suite 300 
Arlington, Virginia 22204 

Dear Ms. Pease: 

18 June 1998 

15 Loveton Circle 
Sparks, MD 21152 
Telephone: 410-771-4950 
Fax 410-771-4204 

Enclosed please find one copy of EA Engineering, Science, and Technology's fmal report 
titled "Results of Toxicity Testing with Hyalella azleca on Sediment Samples from Harding 
Lawson Associates" (EA Report #2810). Should you have any questions or comments 
regarding this report, please do not hesitate to contact me at (410) 771-4950. On behalf of 
EA, I would like to thank you for the opportunity to perform this work for you. 

cc: Lissa Miller 

F:\7000310\ABB\LE1TERS\281 O-FNL. WPD 

Sincerely, 

Lynda Hartzell 
Associate Scientist 
Environmental Toxicology 
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1. INTRODUCTION 

At the request of Harding Lawson Associates (formerly ABB Environmental Services, Inc.), 

EA Engineering, Science and Technology performed lO-day sediment toxicity tests using the 

freshwater amphipod HyaZella azteca as the test species. The tests were conducted on three 

site sediment samples, one of which was a reference location sediment, and a laboratory­

prepared formulated sediment. The objective of the testing was to assess the toxicity of the 

sediment samples to the test organisms by determining the effects upon survival and growth of 

the organisms exposed to the two test sediments, as compared to the organisms exposed to the 

reference sediment and the formulated laboratory sediment. This testing was performed as 

part of a field investigation conducted by ABB Environmental Services to evaluate potential 

risks to benthic macroinvertebrates associated with contaminants in the PSC 44 drainage ditch 

sediment located at a screening site at Naval Air Station Jacksonville, Florida. 
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2. METHODS AND MATERIALS 

2.1 SAMPLE DESCRIPTION 

Sediment from an upgradient (reference) site and two sites in the PSC drainage ditch at Naval 

Air Station Jacksonville, Florida were collected on 17 April 1998 by ABB Environmental 

Services personnel. The sediments were collected in I-gallon buckets and were shipped on 

wet ice via Federal Express courier to EA's Ecotoxicology Laboratory in Sparks, Maryland. 

An additional 40-oz of each sediment was collected in glass jars for cadmium analysis and was 

shipped with the I-gallon buckets to EA. The sediment samples were identified as 44D00302 

(reference site), 44D00202, and 44DOO102. Upon receipt at EA, the sediments were logged in 

and assigned EA Ecotoxicology Laboratory accession numbers. Table 1 summarizes the 

sample collection and receipt data. The 40-oz jars of sediment were relinquished to EA's 

analytical chemistry laboratory for cadmium analysis. All samples were stored in the dark at 

4°C when not is use. Prior to use in toxicity testing, each sediment sample was sieved to 

remove large particles and debris and was then homogenized. 

An artificial laboratory sediment was prepared following the formulation by Suedel and 

Rodgers (1994) as presented in Table 2. 

2.2 TEST ORGANISMS 

Hya/el/a azteca (freshwater amphipods) were obtained from EA's Ecotoxicology culture 

facility in Sparks, Maryland. The amphipods were cultured at 20°C in lO-gallon glass aquaria 

with a substrate of hardwood leaves and overlying water of dechlorinated municipal tap water. 

Prior to introduction into the aquaria, the leaves were pre-soaked or boiled to remove tannins. 

The cultures were fed Tetramin-B flake food weekly in addition to the hardwood leaves. For 

use in testing, 7-14 day old organisms were collected from the cultures and gradually 

acclimated to the proper test temperature (23 ° C). 

2 
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2.3 OVERLYING WATER 

Dechlorinated municipal tap water was used as the overlying water for culturing and testing 

, the H. azteca. The source of tap water was the City of Baltimore municipal water system. 

Upon entering the laboratory, the water was passed through a high-capacity, activated-carbon 

filtration system to remove any possible contaminants such as chlorine, detergents, and other 

possible trace organic contaminants. This water source has proven safe for aquatic organism 

toxicity testing at EA as evidenced by maintenance of mUltigeneration Daphnia magna, 

D. pulex, and fathead minnow cultures with no evident loss of fecundity. 

2.4 TOXICITY TEST OPERATIONS AND PERFORMANCE 

The sediment toxicity tests were conducted in accordance with US EPA guidance (US EPA 

1994) and methodology followed EA's standard toxicity testing protocols (EA 1996) which are 

included as Attachment I of this report. The H. azteca sediment toxicity tests were initiated on 

24 April 1998 and were completed on 4 May 1998. The tests were performed with eight 

replicates per sediment sample and formulated laboratory sediment. Each replicate consisted 

of 100 ml of sediment with 175 ml of overlying water in a lipless 300-ml glass beaker. The 

sediment and overlying water were placed into the beakers 24-hours prior to introduction of 

the test organisms. The beakers were left undisturbed overnight so as to allow any suspended 

sediment particles in the water column to settle. 

Ten H. azteca (7-14 days old) were randomly introduced to each replicate test chamber. The 

introduction of the test organisms to the test chambers marked the initiation of the toxicity 

tests. The test chambers were placed in a water bath and maintained at 23+ 1 °C with a 16-hour 

light/S-hour dark photoperiod. The H. azteca were fed 1.5 ml/replicate of YCT (a suspension 

of yeast, ground cereal leaves, and trout chow) daily. 

3 
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The overlying dechlorinated tap water in the exposure chambers was renewed twice daily 

(morning and late afternoon) using a water delivery system (Zumwalt et al. 1994). Fresh 

overlying water was slowly added to each replicate, allowing the water already in the beaker to 

flow out through a notch cut into the top of the beaker. The notch was sealed with fine mesh 

screen to prevent any organisms from being flushed out of the test chamber. Temperature and 

dissolved oxygen measurements were recorded daily on the overlying water in one replicate of 

each test sediment and formulated laboratory sediment. At test initiation and Day 9, 

conductivity and pH were measured in one replicate of each sediment, while alkalinity, 

hardness and ammonia were measured on composited aliquots taken from each of the replicates 

of each sediment. Water quality parameters were measured using methods described in US 

EPA (1979) and APHA et al. (1995). A summary of the water quality measurements recorded 

during testing is provided in Table 3. 

At the end of the lO-day exposure period, the surviving organisms from each replicate were 

retrieved by screening through a 250 .um sieve. The number of surviving H. azteca from each 

replicate was recorded, and the organisms were placed in a dried, pre-weighed tin and placed 

in a drying oven at 100°C. After approximately 16 hours, the tins were removed from the 

oven, placed in a desiccator to cool, and each pan was weighed to the nearest 0.01 mg. The 

dry weight of the surviving organisms in each replicate was determined by subtracting the 

weight of the empty tin from the weight of the tin plus dried organisms. Copies of the original 

data sheets, which include all observations and water quality measurements, are provided in 

Attachment II. Table 4 contains the survival and dry weight results from the H. azteca 

toxicity testing. 

2.5 DATA ANALYSIS 

The survival and dry weight data were statistically analyzed to determine if either of the two 

test sediments were significantly (p=0.05) different from the reference sediment and 

formulated laboratory sediment. If the data from each individual comparison were normally 

4 
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distributed, then an ANOVA followed by a t-Test were performed to detect statistically 

significant differences between one sediment and another at a=O.05. If the data distribution 

from a comparison was non-normal, then a Steel's Many One Rank Test (for equal replicate 

numbers) or a Wilcoxon's Rank Sum Test with Bonferroni Adjustment (for unequal replicate 

numbers) was used to compare the group means. Attachment III contains copies of the 

statistical analyses. 

2.6 REFERENCE TOXICANT TESTS 

In conformance with EA's quality assurance/quality control program, reference toxicant tests 

were performed with the EA-cultured test species. The H. azteca were exposed to the 

reference toxicant copper sulfate (CuS04) in a graded concentration series to determine the 

96-hour LC50 value. The results of the reference toxicant test were compared to control chart 

limits established by EA according to US EPA methodology (US EPA 1993). Reference 

toxicant test data is contained in Table 5. 

2.7 ARCHIVES 

Original data sheets, records, memoranda, notes, and computer printouts are archived at EA's 

Baltimore Office in Sparks, Maryland. These data will be retained for a period of 5 years 

unless a longer period of time is requested by Harding Lawson Associates. 

5 
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3. RESULTS AND DISCUSSION 

A summary of collection and receipt information for the field collected sediments is presented 

in Table 1, and the constituents of the formulated laboratory sediment are listed in Table 2. 

Table 3 summarizes the water quality measurements recorded during the H. azteca toxicity 

tests. The temperatures of the overlying waters were within the proper testing range 

(23 ± I 0 C) for the duration of the exposure period. In addition, alkalinity, hardness, pH, and 

conductivity values of the overlying waters did not differ by more than 50 percent during 

testing; however, there was an increase in ammonia levels of the overlying waters in all 

sediments except the reference sediment 44D00302 (AT8-302). On Day 1 of the exposure 

period (24 hours after introduction of the test organisms), the dissolved oxygen level in the 

44D00202 test sediment (AT8-202) was at 34 percent saturation (3.4 mg/L) which was below 

the aeration trigger level of 40 percent saturation. The dissolved oxygen level in the other test 

sediments and formulated laboratory sediment ranged 4.4-4.6 mg/L (slightly above 40 percent 

saturation). In order to maintain dissolved oxygen levels above 40 percent saturation, all 

replicates of the three test sediments and the formulated laboratory sediment were placed under 

gently aeration for the remainder of the exposure period. Mean dissolved oxygen levels in the 

overlying waters ranged 7.2-7.6 mg/L during testing. 

The results of the lO-day H. azteca sediment toxicity tests are summarized in Table 4. The 

H. aZleca toxicity tests were initiated on 24 April within seven days of collection of the 

sediment samples. At the completion of the toxicity tests on 4 May, the reference sediment 

44D00302 (AT8-203) had 96 percent survival with a mean dry weight of 0.112 mg/organism. 

Survival in the 44D00202 sediment (AT8-202) was 99 percent, while survival in the 

44DOO102 sediment (AT8-204) was 93 percent. Statistical analyses showed no significant 

(P=0.05) decrease in survival of the 44DOOI02 organisms when compared to the reference 

sediment 44D00302. Mean dry weights of the organisms exposed to the 44DOO102 and 

44D00202 sediments were higher than the reference sediment. The 44DOO102 sediment had a 

mean dry weight of 0.124 mg/organism, while the 44D00202 sediment had a mean dry weight 
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of 0.120 mg/organism. No statistical comparisons were made to the formulated laboratory 

sediment, because all survival and growth values for the three field collected sediments were 

higher than the formulated laboratory sediment. The formulated laboratory sediment had an 

acceptable mean survival of 81 percent with a mean dry weight of 0.079 mg/organism. 

Replicate E of the laboratory sediment had 50 percent survival and was considered by EA's 

best professional judgement as an anomalous value when compared to the other seven 

replicates of the laboratory sediment; consequently, replicate E was excluded from the results. 

The results of the reference toxicant testing conducted on the EA-cultured H. azteca are 

presented in Table 5. The 96-hour LC50 from the reference toxicant test using copper sulfate 

(CuS04) was 297 j..lg/L Cu which fell within the acceptable control chart limits of 214-317 

j..lg/L Cu. These reference toxicant test results indicate that the H. azteca cultures were of 

acceptable qUality. 

The results of the cadmium analyses conducted on the three field collected sediments are 

summarized in Table 6. The complete data report for the cadmium analyses is presented in 

Attachment IV. 

In summary, neither the 44DOO102 nor the 44D00202 sediments were toxic to H. azteca with 

respect to survival or growth when compared to the reference sediment 44D00302. The 

Report Quality Assurance Record is presented in Attachment V. 

7 
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TABLE 1 SUMMARY OF COLLECTION AND RECEIPT INFORMATION FOR 
SEDIMENT SAMPLES FROM HARDING LAWSON ASSOCIATES 

Sample EA Accession Sample Sample 
Identification Number Collection Receipt 

44D00302 (reference) AT8-203 1010, 17 APR 98 1102, 18 APR 98 

44D00202 AT8-202 0910, 17 APR 98 1102, 18 APR 98 

44DOO102 AT8-204 1100, 17 APR 98 1102, 18 APR 98 
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TABLE 2 FORMULATED LABORATORY SEDIMENT CONSTITUENTS AND 
CORRESPONDING SOURCES(a) 

Percent of 
Constituent Source Total Dry Weight 

Ca-Montmorillonite University of Missouri - Columbia, 1.0 
("Cheto" clay) #SAz-I Source Clays 

Columbia, Missouri 

ASP 400 (kaolinite clay) Engelhard Corporation 43.5 
Edison, New Jersey 

ASP 600 (clay) Engelhard Corporation 4.0 
Edison, New Jersey 

Mystic White #18, #45, New England Silica, Inc. Coarse Sand: 9.7% 
and #90 (silica sands) South Windsor, Connecticut Medium Sand: 19.5% 

Fine Sand: 19.5% 

Peat Moss (organic matter) Hoffman I s Peat Moss 2.4 

(a) 

Dolomite (buffer) Southern Agri-Minerals Corporation 0.4 
("Dixie Brand Dolomite") Hartford, Alabama 

Suedel, B.C. and J.H. Rodgers, Jr. 1994. Development of formulated reference sediments for freshwater 
and estuarine sediment toxicity testing. Environ. Toxicol. Chern. 13:1165-1175. 



-------------------
TABLE 3 MEAN (±STANDARD DEVIATION) WATER QUALITY VALUES MEASURED DURING Hyalella azteca TOXICITY TESTING FOR 

HARDING LAWSON ASSOCIATES 

Sample EA Accession Temperaturec,) Dissolved OxygenCa
) Conductivity(b) Alkalinityce) HardnessCe) 

Identification Number eel Un~/Ll uS/cm pH(b) Unl:/L as CaCO:J. Unl:/L as CaCO:J. 

44000302 AT8-203 22.8 (±0.6) 7.2 (±0.9) 273 (±5) 7.7 (±O.I) 51 (±1) 88 (±6) 

44000202 AT8-202 22.7 (±0.5) 7.4 (±1.3) 263 (± II) 7.7 (±O.l) 44 (±3) 86 (±8) 

44000102 AT8-204 22.9 (±0.5) 7.3 (± 1.0) 269 (±8) 7.7 (±O.l) 50 (±O) 86 (±3) 

Fonnulated 
Laboratory Sediment 22.6 (±0.4) 7.6 (± 1.1) 299 (±33) 7.6 (±OA) 49 (±1) 92 (±11) 

(a) Temperature and dissolved oxygen were measured in one replicate of each sediment once daily, between renewals of the overlying water. 
(b) Conductivity and pH were measured in one replicate of each sediment at test initiation and Day 9. 

AmmoniaCe) 

(m~/L N-NH:J. 

0.13 (±0.01) 

0.16 (±0.17) 

0.11 (±0.08) 

0.50 (±0.57) 

(c) Alkalinity, hardness, and ammonia were measured at test initiation and Day 9 on each sediment by compositing an aliquot of the overlying water from each replicate of the 
sediment. 
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TABLE 4 SUMMARY OF RESULTS OF lO-DAY Hya/el/a azteca SEDIMENT 
TOXICITY TESTS FOR HARDING LAWSON ASSOCIATES 

Test Organism: Hya/el/a azteca 

QC Test Number: TN-98-130 

Test Initiation: 24 April 1998 

Test Termination: 4 May 1998 

Sample EA Accession lO-Day lO-Day Mean Dry Weight(a) 
Identification Number Percent Survival as mg/organism (+S.D.) 

44D00302 (reference) AT8-203 96 0.112 (+0.022) 

44D00202 AT8-202 99 0.120 (+0.021) 

44DOO102 AT8-204 93 0.124 (±0.029) 

Formulated Laboratory 81 0.079 (±0.014) 
Sediment 

(a) Mean dry weight of organisms at test initiation was 0.023 mg/organism. 
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TABLE 5 REFERENCE TOXICANT TEST DATA FOR HyaZeZZa azteca 

QC Test Number Reference Toxjcant 

RT-98-081 Copper sulfate 
(CuS04) 

96-Hour LC50 

297 J-lg/L Cu 

Acceptable Control 
Chart Limits 

214-317 J-lg/L Cu 
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TABLE 6 RESULTS OF CADMIUM ANALYSES ON SEDIMENT SAMPLES FROM 
HARDING LAWSON ASSOCIATES 

Sample Identification 

44D00302 

44D00202 

44DOO102 

Cadmium (mg/kg) 

0.31 

1.60 

0.22 
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PROTOCOL ATS-SRI-HA-OO 

SEDIMENT TOXICITY TEST (DAILY RENEW AL) WITH Hyalella aveca 

1. TEST OBJECTIVE 

To assess the toxicity of a whole sediment sample to HyaZella azteca and determine the effects 
on survival (growth optional) of the test organisms compared to controls. 

2. TEST ARTICLE 

2.1 Description/Identification 

Unless otherwise specified, the test material is supplied by the client. Adequate chemical 
specifications with special reference to hazardous properties and storage conditions are also 
supplied by the client. 

2.2 Methods of Synthesis 

Test article is a whole sediment sample. Information on the methods of synthesis, stability, 
and composition or other characteristics which define the test article are on the file with the 
client. 

2.3 Sample Preparation 

Depending upon the project, the sediment may be screened through a suitably sized sieve to 
remove large particles and indigenous organisms, and homogenized before being placed in the 
test chambers. Sediment and overlying water should be added to test vessels 24 hours prior to 
introduction of test organisms in order to allow suspended sediments to settle. 

3. EXPERIMENTAL DESIGN 

3.1 Test Organisms 

3.1.1 Species 

The test species is the amphipod, HyaZella azteca. 

EA Engineering, Science, 
and Technology, Inc. 

Protocol Revision 0 
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PROTOCOL ATS-SRI-HA-OO 

3.1.2 Source 

H. azteca used for toxicity tests are obtained from EA cultures or from a scientific organism 
vendor as specified in the report. 

3.1.3 Culturing and Holding Conditions 

Stocks obtained from a scientific vendor are transferred into recirculating holding tanks 
containing hardwood leaves which have been presoaked or boiled to remove tannins. The 
organisms are gradually acclimated to testing conditions and to the overlying water used in 
testing. During the holding period, the H. azteca are fed Tetramin-B flake food weekly in 
addition to the hardwood leaves. Dead organisms or these displaying abnormal behavior, 
discoloration, or pronounced lethargy are removed as observed, and recorded on appropriate 
log sheets as part of the quality control program. Certain regulatory or project specific 
objectives may require organism acclimation to the dilution water when it is different from the 
holding/culture water. 

3.1.4 Age of Test Organisms at Test Initiation 

Juvenile organisms, 7-14 days old at test initiaion, are used for the toxicity testing. Length or 
weight should be measured on a subset of at least 20 organisms from the population used to 
start the test. 

3.2 Test Concentration Series 

H. azteca are exposed in replicate chambers to whole sediment samples and to a laboratory or 
reference sediment control. 

3.3 Overlying Water 

The overlying water is typically dechlorinated tap water. The source of dechlorinated tap 
water is the City of Baltimore municipal water system. Upon entry to the laboratory, the 
water passes through a high-capacity, activated-carbon filtration system to remove chlorine and 
other possible organic contaminants. This water source has proven safe for aquatic organism 
toxicity testing at EA, as evidenced by maintenance of the multigeneration Daphnia and 
Pimephales promelas cultures, with no evident loss of fecundity. Reconstituted fresh water or 
other dilution water (e.g. site water) may be used depending on study requirements. 

EA Engineering, Science, 
and Technology, Inc. 
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PROTOCOL ATS-SRI-HA-OO 

3.4 Test Vessels and Test Volume 

Test vessels are typically 300-ml high-form lipless beakers, each containing 100 ml volume of 
sediment and 175 ml volume of overlying water. The size of the test vessels, and the volume 
of sediment and overlying water may be changed depending upon the study requirements. 

3.5 Test Organism Number 

The number of replicate chambers per treatment depends on the test objective. Eight replicates 
are recommended for routine testing. Each replicate test chamber has 10 organisms. To 
introduce the test organisms into the test chambers, ten H. azJeca are randomly assigned to 
30-ml portion cups. One cup of 10 organisms is then randomly added to each replicate. Prior 
to organism transfer, the volume of each transfer portion cup is reduced. 

3.6 Test Environment 

The test vessels are maintained in an environmentally controlled laboratory with a 16-hour 
light, 8-hour dark photoperiod. Temperature within the environmental room is monitored 
continuously using temperature recorders and is maintained at 23 ± 1 ° C (unless a different 
project-specific temperature is required). The instantaneous temperature must always be 
within ±3°C of the desired temperature, and the daily mean temperature must be within 
± 1 ° C of the desired temperature. 

3.7 Test Observations 

The overlying water is renewed daily, either continuously or intermittently, at a rate of at least 
2 volume additions/day. 

Test organisms are fed a suspension of yeastlcerealleaves/trout chow (YCT) during the 
exposure period. However, the amount of food added to the test chambers is kept to a 
minimum to avoid fungal or bacterial growth on the sediment surface. A typical feeding rate 
is 1.5 ml YCT daily per replicate. If the dissolved oxygen concentration drops below 40 
percent of saturation in the overlying water of a replicate, then feeding should be suspended in 
all replicates until the dissolved oxygen concentration increases to ~40 percent. 

Samples of overlying water from the test sediment and control or reference sediment are 
analyzed for conductivity, alkalinity, hardness, pH, and ammonia at test initiation and 
termination. Water samples from the replicates of a treatment may be pooled for analysis. 
Measurements of water quality are taken daily thereafter for dissolved oxygen and temperature 

EA Engineering, Science, 
and Technology, Inc. 
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PROTOCOL ATS-SRI-HA-OO 

from a minimum of one replicate of each sediment, reference, and control treatment. During 
testing, the alkalinity, hardness, conductivity, pH, and ammonia of the overlying water within 
a treatment should not vary by more than 50 percent. Aliquots of overlying water may be 
gently aerated, if necessary, to maintain dissolved oxygen levels at or above 40 percent of 
saturation. Analytical determinations are conducted according to APHA et al. (1995) and US 
EPA (1979). 

The study terminates after 10 days of exposure to the sediment sample. At test termination, 
test organisms are observed to record the number of surviving H. azteca in each replicate. If 
growth is used as an endpoint, surviving H. azteca at the end of the test period may be placed 
into pre-weighed, oven-dried aluminum pans (one replicate per pan). Organisms are oven 
dried for a minimum of six hours at 100°C after which each pan is weighed. Mean dry weight 
of the H. azteca (weight of pan and organisms minus weight of pan/number of organisms) is 
calculated. 

3.8 Data Analysis 

Statistical analyses are performed on percent survival and mean dry weight data. Analysis of 
variance (ANOVA) and either Bonferroni's T-Test or Dunnett's Mean Comparison Test can be 
used to analyze significance of effects. Depending on the distributional characteristics of the 
data generated, it may be necessary to use Steel's Many-One Rank Test or the Wilcoxon Rank 
Sum Test instead (US EPA 1994). For single treatment comparisons, a t-Test can be 
performed. The statistical methods used are specified in the final report. 

4. FINAL REPORT 

The fmal report is prepared to contain, at a minimum, the following information: 

• Objectives and procedures stated in the approved protocol, including any 
changes made to the original protocol 

• Identity of the test article(s) by name or code number and their strength (i.e., 
quality/purity), and a description of any pretreatment 

• Source of the overlying water, its chemical characteristics, and a description of 
any pretreatment 

• Test concentration series used and duration of the assay 

EA Engineering, Science, 
and Technology, Inc. 
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PROTOCOL ATS-SRI-HA-OO 

• Mean dry weights of test organisms with the respective standard deviations 

• Water quality characteristics (pH, dissolved oxygen, temperature, etc.) of 
overlying water from reference, control, and test sediment treatments 

• Any unforeseen circumstances that may have affected the quality or integrity of 
the study 

• Signature of the project manager, senior technical reviewer, and quality control 
officer authorizing release of the report 

• Location of all archived data and the original copy of the final report at EA 

Items of data to be included in the report consist of experimental design and test performance, 
effects on general appearance of test organisms (if applicable), morbidity and mortality, 
presentation of water quality characteristics, and survival and weight data. 

5. QUALITY ASSURANCE 

5.1 Amendments to Protocol 

Amendments to the authorized protocol established by EA or by the client are made only after 
proper authorization. Such authorization is achieved by completion of the Protocol 
Amendment Form by EA after consultation with the client. 

5.2 Standard Operating Procedures 

Unless otherwise specified, all procedures given in the protocol are subject to detailed 
Standard Operating Procedures (SOPs) which are contained in the SOP manuals of the 
participating departments. These SOPs and protocols generally follow the type of 
requirements in the U.S. EPA's Good Laboratory Practice Standards (GLPs) (US EPA 1989). 

5.3 Reference Toxicant 

A reference toxicant test, utilizing potassium chloride (KCl), copper sulfate, or another 
appropriate chemical, is used as an internal quality check of the sensitivity of the test 
organisms. Testing is conducted at least once monthly on organisms which are cultured 
in-house, and on each population of organisms purchased for testing from an outside source if 
reference toxicant data are not available from the supplier on the acquired lot. The results of 

EA Engineering, Science, 
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PROTOCOL ATS-SRI-HA-OO 

each test are compared with historical, species-specific toxicological information from 
reference toxicant tests performed at EA, to determine if the results are within acceptable 
limits. Limits are established using the control charts outlined in US EPA (1993). 

5.4 Quality Assurance Evaluation 

Studies conducted under this protocol may be subject to internal audit by EA' s Quality 
Assurance Unit. A quality control officer is responsible for monitoring each study to assure 
the client that the facilities, equipment, personnel, methods, practices, records, and controls 
are in conformance with EA's QC program and, if applicable, EPA's GLPs. 

5.5 Inspection by Regulatory Authorities 

In the event of an inspection of EA by an outside authority during the course of the study, the 
client whose study is being inspected will be consulted before examiners are permitted access 
to any of the project records or the experimental areas. 

5.6 Archives 

Copies of project-specific records shall be transferred to the client promptly after the project is 
completed or as negotiated and budgeted. Original primary data are retained at EA for 
5 years. Primary data include chain-of-custody records, laboratory data sheets, records, 
memoranda, notes, photographs, microfilm, and computer printouts that are a result of the 
original observations and activities of the study and which are necessary for the reconstruction 
and evaluation of the study report. 

5.7 Location 

Studies are conducted at the Ecotoxicology Laboratory of EA Engineering, Science, and 
Technology, Inc. at the Loveton Office in Sparks, Maryland. 

6. SPECIFIC A TIONS OF THE Hyalello, azteca SEDIMENT TOXICITY TEST 

6.1 Basic References 

American Public Health Association CAPHA) American Water Works Association, Water 
Envrionment Federation. 1995. Standard Methods for Examination of Water and 
Wastewater, 19th or most recent version. APHA, Washington, D.C. 

EA Engineering, Science, 
and Technology, Inc. 
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American Society for Testing and Materials (ASTM). 1991. Standard Practice for 
Conducting Acute Tests with Fishes, Macroinvertebrates, and Amphibians. ASTM 
Designation: E729-80, Philadelphia, Pennsylvania. 

American Socity for Testing and Materials (ASTM). 1991. Standard Guide for Conducting 
Sediment Toxicity Tests with Freshwater Invertebrates. ASTM Designation: E1383-
90, Philadelphia, Pennsylvania 

American Society for Testing and Materials (ASTM). 1995. Standard Test Methods for 
Measuring the Toxicity of Sediment-Associated Contaminants with Freshwater 
Invertebrates. ASTM Designation: E1706-95, Philadelphia, Pennsylvania. 

EA. 1996. Quality Control and Standard Operating Procedures Manual for EA's 
Ecotoxicology Laboratory. Fifth Revision. EA Manual ATS-102. Internal document 
prepared by EA's Ecotoxicology Laboratory, EA Engineering, Science, and 
Technology, Inc., Sparks, Maryland. 

US EPA. 1979. Methods for Chemical Analysis of Water and Wastes. EPA/600/4-79/020. 
U.S. Environmental Protection Agency, Washington, D.C. 

US EPA. 1989. Toxic Substances Control Act (TSCA); Good Laboratory Practice Standards. 
Title 40 CFR Part 792. fed. Regist. 54(158): 34034-34074. 

US EPA. 1989. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to Freshwater Organisms. Second Edition. EPA/600/4-89/001. 
U.S. Environmental Protection Agency, Environmental Monitoring Systems 
Laboratory, Cincinnati, Ohio. 

US EPA. 1991. Methods for Measuring the Acute Toxicity of Effluents and Receiving 
Waters to Freshwater and Marine Organisms. Fourth Edition. EPA/600/4-90/027. 
U.S. Environmental Protection Agency, Environmental Monitoring Systems 
Laboratory, Cincinnati, Ohio. 

US EPA. 1993. Methods for Measuring the Acute Toxicity of Effluents and Receiving 
Waters to Freshwater and Marine Organisms. Fourth Edition. EPA/600/4-90/027F. 
U.S. Environmental Protection Agency, Environmental Monitoring Systems 
Laboratory, Cincinnati, Ohio. 
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US EPA. 1994. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and 
Receiving Waters to Freshwater Organisms. Third Edition. EPA/6oo/4-91/oo2. 
U.S. Environmental Protection Agency, Environmental Monitoring Systems 
Laboratory, Cincinnati, Ohio. 

US EPA. 1994. Methods for Measuring the Toxicity and Bioaccumulation of Sediment­
Associated Contaminants with Freshwater Invertebrates. EPA/6oo/R-94/024. 
U.S. Environmental Protection Agency, Office of Research and Development, 
Duluth, Minnesota. 

6.2 Test Specifications 

Test organism: 

Organism age: 

Aeration: 

Temperature: 

Light qUality: 

Light intensity: 

Photoperiod: 

Overlying water: 

Test container: 

Test volume: 

No. of replicates: 

No. organisms per replicate: 

EA Engineering, Science, 
and Technology, Inc. 

Protocol Revision 0 
October 1996 

HyaZeUa azteca 

Juvenile (7-14 days old at start of test) 

None, unless dissolved oxygen falls below 40 % 
saturation; gentle aeration should be provided 
through a I-ml glass pipet, placed no closer than 2 
cm above the sediment surface. 

23±I°C 

Wide-spectrum fluorescent light 

50-100 f.c. 

16-hour light, 8-hour dark 

Dechlorinated municipal tap water, reconstituted 
fresh water, or appropriate receiving water 

3OO-ml beaker 

100 ml sediment with 175 ml overlying water 

8 

10 
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I 
I Feeding regime: 1.5 ml YCT daily per replicate 

Test duration: 10 days 

I Endpoints: Survival (growth optional) 

I Test acceptability: 80 percent or greater survival in the control 
sediment 
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~ :i' 7(1- :s0 30.0"3 0, &/{ 8 o . ugo 

-

------ --- _. --- ---- ------ - --------,-
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.... ' .. _I _ .. -', ..... : ~ __ ...... _> _ all, _ 

WEIGHT DATA (Test Species: ~J.:(.--,-\<--,--+(_C--,Ll ___ _ 

Project No.: 7VOo ) I 0 Client: A@fJ OC Test Number: lr) -/ 3> Ll 

Sample Number: Arl)- 7-02- Balance Calibration: 0/9 cr Oven Temp. (OC): _~(():)~. ==--o~<:~ __ _ 
Till lot Number: &r(..(/I ~ /0 Tins Placed in Oven (date/time/initials): ~I'-Illy 1700 P-<;, tt.:1 , 
Tins Removed from Oven (date/timelinitials): s-/r/'1 <i r.su 0',10 Tins Weighed (date/time/initialsl: ~ Sf) :;/S-('ij' 0730 

A B B-A C (B-AI/e 
Weight of Weight of Total Dry Number Average Dry 

Test Rep Pan Oven-Dried Pans Pall and Organisms Organism Weight of Organisms Organism Weight 
Concentration No. No. (mgl (mgl (mg) Weighed (mgl Observations 

It tv -2- () "2- A ~ iti q~ s-;;r 4<./ r:=:o -- ,:) /- 5L( Jo O.I5L1 
/." ~G 7<i q3 2q·Yl o.~~ 10 6 oS g 
c !~S 11- 91 S~D '2-8. '9? 9 I \.0 D -rw -f--I). C1 0 II I 

0 Il L~ <6~ '2-'1 ' r.r r [ . it JG 0 111 

E 'l7 1.1 91- '29. q 5 1.13 (0 () 113 
-- ~ ---

F- '10 'Z 1 S;o 30.72 171, fO 0, I ]..2-

G- 28 2 <6.(,,4 2q,1~ l [l-{ /7) 0 /1 If 
-- -

J-I- ~L ?SJ,-11 10. '75 , 41, ~/O Jl- 6 14~ 

-

-- ---

ATSCIIlI 



WEIGHT DATA (Test Species: __ }l.--..!c,"'-7.~_?~<':o..:..cC\l-__ _ 

Pr oject No.: __ 7l-c..::..::'(X)=--~.:...:.' I..:::O~_ Client: ___ -'A~BLJ0~ _____ _ OC Test Number: _-1T~fI,~' .:...L-1--=:.3:.=.:(~)~ __ 

.t ICX:lC Sample Number: ~rv" J.. C'.J Balance Calibration: OtSV "r Oven Temp. rei: _---.:.-=-=-~ __ _ 
Till Lot Number: &''l..(.I,\ itlD Tins Placed in Oven (date/timelinitialsl: C;!ct-!7¥ 170D f'~ tJ.. 
Tins Removed from Oven (date/time/initials): sf>{c,lr n\U o'ioO Tins Weighed (date/time/initials): $51) ~(<)be aHO 

A B B-A C (B-A)/C 
Weight of Weight of Total Dry Number Average Dry 

Test Rep Pan Oven-Dried Pans Pall and Organisms Organism Weight of Organisms Organism Weight 
Concentration No. No. (mg) (mg) (mg) Weighed (mg) Observations 

A,y-2u3 /--- I<t? ~{ 21. (f; S<)I) 30. '+141 I 2& 10 0 (2GJ 
-

& d3 2<7.30 2914-3 r· t 3 rO 0 ~ 113 

c.. <g Zq·~1 31.3& I SC; 10 o . I SC:; 

f) f 2~·qZ 30·'17 I oS In o , loS 

£: ~(p 2<t ->0, 
~I Zq. 1(P 0.17 <1 O. ()~6 

--

F ~~ Zq 3'~ 30 '+5 1. I'l- 9 0.11.4-

& '20 'Zrg.12 Zq. DC; o .q? /D O·()q~ 
-

1-/ Z- ZCf . Sfv 30.47..- O. ~G 9 (j . 0 c)(o 

-

ATSCllll 



.. - ~- .. - - - .. _i ' .. __ .. _, .. ' .... 
WEIGHT DATA (Test Species: 

Project No.: 7u()u'1,/(; Client: .A~B DC Test Number: TN-/3D 

Sample Number: "H~<:'o '-( Balance Calibration: O/Sb ~ Oven Temp. (DC): ___ 100"0 ____ _ 
Till lot Number: G-ra" 1110 Tins Placed in Oven (date/time/initials): 5" Lf 7 70Q 12ft 

Tins Removed from Oven (date/time/initials): >/stlit tl{t../- o(w{) Tins Weighed (date/time/initials): _---'-~'----'--=--_--'--__ 

'A B B-A C (B-AIIC 
Weight of Weight of Total Dry Number Average Dry 

Test Rep Pan Oven-Dried Pans Pall and Organisms Organism Weight of Organisms Organism Weight 
Concentration No. No. (mgl (mgl (mgl Weighed (mg) Observations 

4r){ It ')D ~ 1. <61 ZtJ·4-3 1·~2- ~ O.I~O 
lOi.( (I; ------ rz.1 ~-p {u'>+ 4{- ,~ - e +('~p., ..... , y' 1 

C C1 'l1.0CJ 2-'ii.Q5 0·00 ~ o /0. 7 
[) I~ 1 <6 ' Lia -Ztj.7G, 13b /0 o 1~0 
f "1 1~ 2<c 2C1 '24 ~ J.-.1d6o,9& 10 ~-O~-,-, <-- o .tf18 

P I 

)D·S7 ';1· 57 I 00 10 o i 00 b 

G-- 41 ?6 S<t; 24 52- O.qLt I (J 1::s4 ---

/1 -:)d- 1/i o(P 'X>./·7 I· I ( \~ o (r r 

-- - -

ATSCltll 



I 
I 
I 
I: 

AQUATIC TOXICOLOGY BENCH SHEET 

I Date/Time Activity 

I Test Treatment: {£!vb ['try-rill) ( 

Water Quality Monitoring (1 X/Day): 

I 
,I, 
I 
I 
I 
I 
I 
I 
I 
,I' 
,I 

I 
I 

Test 
Day 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Replicate 
Sampled 

A 

6 
[." 

D 

-t/ 
-1-

G, 

+t 

A 

~ 

C 

Initials /fI.-.£ Temp 
Meter #s (OC) 

~¥-o ~::r 111-1--- ~d.8' 

r-nII OO 1?-0 ~0·:"3 q.. (Lf1o 
14ft<;; ,q6 

~~-4-qp ~a 
M4tIOt) 1130 

;)~. 0 t;:;; ~tt" 

~/DD ILHt) 
~~. / C;fj f2.o 

f12//D6 1&/4-
d-'d.J c;k lZ{) 

C'jl/IDO Illg, 
~M 

M,<? 
'\"d: c C \1)")0 

,-~ \ 
~l \~ ~\-\ :::. 

l'i II 0 ~ nL\S 
~J t1 \L, ~\~ ~~ 

C1CiI \CO 
aJ 'S 1-;-\ q\ ~ \"'co 

ss -y~ 

4'"' /Ic-o 1:"1 -; 23 . .' ~"., (Iv ::.'::> 

Investigator 

D.O. Cond Hardness 
(mg/U pH (t-lS/cm) (mg/U 

1·1-- (.~ 37-7- IOD 

4-.~ - - -

9·S - - -
1·0 - -..-

6·0 -- --
7f1 -- - -
'31 - - -
il ..,..-- --- -
-

~ ! - - ---
~ ,"2- I,~ ~rt(c ~Lj 

-g·O - -

Alkalinity Ammonia 
(mg/U (mg/l) 

LJC? :) ).OCj 

~ 

~ 

- --
- .,.---

-- ,..-

- --
- -

- -
- --
~ 0.9(..' 

,--- -



AQUATIC TOXICOLOGY BENCH SHEET 

I 
Project No: Jro0· ( 0 
Client: Af~ 
QC Test No.: W4S-(3D 

I Date/Time Activity 

I 
t 
I 

T est Treatment: ----.!.AW....!..L:=--_k..k:::....Ln~t-=--___ _ 

I 
I' 
I 
I 
I 
I, 

I 
I 
I 
I 
I 

Water Quality Monitoring (1 X/Day): 

Test Replicate Inttials 111W; Temp 
Day Sampled Meter #s (DC) 

0 

A 
73/100 ~ 

d,d-~ 1'ffCj/1 V; 
~ II 

1 

f; ffli l'UO I loft 0 
~34-Gb ~ 

2 If/i\ (t;J{6 
~~~ L t;b ~1t 

3 

D 
1+/leD 11~ 

~-;? I ~~ ~-tt 
4 

6 ~'(co 
'~ d-~.D t;f5 

5 -- ~IDO fbi L/- ~~.S \- ~ t2-D 
6 

9 
Rfl/lcv 171~ ?-J.~ c:t' ~tt 

7 ~"I\~O 'S1<..' 

++ ,-, \ 
S"- .t<,Q')\~ 0''") 

8 I~ lIb £I \~l\~ 
'dJ L\ A ')~ hA\1 

9 

6 
qC1\ \00 

1,-\ \ 0,\ ~ ,~ dd-:7 
C::::FS 110<::\ ~\: 

10 L 
19'i( ~ _ \_ 

23 "L I <.~. , 9) ~',,, 

Ci'_ 

DO. 
(mg/Ll 

1.(0 

3,+ 
l.~ 

g-O 
8, ( 

1.~ 

7·Q 
l -"l 

") 

~o 

7.~ 

l·, ~ 

Investigator 

Cond Hardness 
pH (~S/cm) (mg/Ll 

7.10 ~70 c .. :}.. Ie 

- - -

--- - --
-- --

- - -
- - -
-- - -

- --

---- - --
(.~ 2SS ~ 

- - -

Alkalinity Ammonta 
(mg/L) (mg/L) 

'-Ire O.OLJ 

- -

- -

- -
- -

--- --

- -

----
- -

-4' ,~ CJ,,~? 

- -



I 
I 
I AQUATIC TOXICOLOGY BENCH SHEET 

,I 
Project No: '-rwG 10 
Client: AoE? 
OC Test No.: nv-l1s.,{30 

I Date/Time Activity 

I 
I 
I 

Test Treatment: ....LA~lli...L---...;....U~[6---=::..-___ _ 

I 
I 
I 
I 
I 
I 
,I 
I 
I 
I' 
I 

w ater 

Test 
Day 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

o r M ua Ity 

Replicate 
Sampled 

A 

f3 
L 

0 

G 

-r 
9 
tt 

A 

G 
L-

omtonng (1 X/D ay : 

Inrtlals /n Vi Temp D.O. 
Meter #s (DC) (mg/L) 

~'00 (1'2£1 J;).l ,- I 1 ICj Ft 
t:3¥ ro 

0(11 (ro 
/tHD J3·g' Lf.0 CJp ~ 

1Lf(I~ l~ 7?; ~ ~~.~ ~* 
~tfflOCl (1?0 7q ~'J..~ c:n ~ 
~/IDD ,'-fA 
~-r; ~\ d~:3 7.L; 

~Z/IOO /01'+ 
~Ci. ;2 7.& ~ (2-0 

'fJr1/IDO 

c;k 
J71~. 
~tt Ja·s '7.7:J 

"'''/Il" '': ~O 
l l .... , .-, 

~l :'1') \1 J') ') "'-

-)-I,/I'J \')1.1) 

J) l II C)l, ,qt\-\ 
~\\c:o 
'l4Iq\~ efT 
ss \~i\ J~.3 l.2. 
~~ J/i!7J I<-~ ~ 

L 3.Y I. b -'-
S) GL-

Investigator 

Cond Hardness 
pH (uS/em) (mg/L) 

,-to Jllo q.~ 

- - -
- - -
- - -
- - -

- - -
.- - -

- - -
- - -
7.( d)loq ?;L.{ 

- --

-~ 
Alkallnrty Ammonra 

(mg/U (mg/L) 

50 G. IS 

- -

- -

- -

- -

- -

-

- -
- -

,5~ D"!L~ 

- -



I 
I 
I 
I 

AQUATIC TOXICOLOGY BENCH SHEET 

Project No: I D00 (0 
Client: ftC)?; 
QC Test No.: TN!iX -BO 

'I Date/Time Activity 

I 
I 
I 
t 

Test Treatment: --.!-k:...:..1Xu--'-1--Ut~~ ___ _ 

I 
I 
I 
I 
I 
I 
I 
J 
I 
I 

Water Quality Monitoring (1 X/Day): 

Test Replicate Initials 11l1Ai Temp 
Day Sampled Meter #s (DC) 

0 

fA- ~fD 1l-31 ~~.-:r 7 cl!1 12-0 , 
.0 PI1/ICO 1tf1 0 J~.7 t;;(p ~-o 

2 

C-
1+i1~' (% d-d,L{-S0 ~\t 

3 

D 
/4fICO n¢'O J-;;: ·3 t;G ~tt 

4 e; 'Pt/t 00 I LHt1 J~·3 cS7 \ZD 
5 -r qZ/toO Ihlc.f. 

:AJ5 0}&120 

6 

~ 
tJf7/fOO 11($ 
h~ y2e7it 

.;<~ .0 

7 H- ~~/\l ~ \(;~{) ",., ..., 

\~~\\ cJ J J 

~'" 
8 Ju,1! 0 0 \S~~ 

Jd l A S(, l~A\~ 

9 
q'1\\OO 

~ 
~4t q,S s )~ .L\ 
5'5 '~(p 

10 C-
'1 q If err) -2-3,ef \j,-\~ 
s-s- ell.--

D.O. 
(mg/l) 

7.1--

if·l{-

7.<2 

I S 

7.1-

"7.0 
1.,<6 

l \ 

l.~ 

(.9, 

( .C; 

Investigator 

Cond Hardness 
pH (t./S/cm) (mg/l) 

1·10 J1L{- g~ 

---
---- -

~,-- - -
-.....--. -

......-- -' -

.- - -
.---- -- -

.----- ---
/.1 J0J 8Lf 

--- - -

Alkalinity Ammonia 
(mg/l) (mg/l) 

5t\ 0, 0':::;-

- -
- .--

- -

- -

~ -~ 

- -

- -
- -

~l: G':lb 

---
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AQUATIC TOXICOLOGY BENCH SHEET 

Project No: 31JI1lJ3. (0 
Client: AP:R? 
QC Test No.: lli-:1S /130 

DatefTime 

Renewal Record (2X/Day): 

~\{ L1 ('d--L( ( q 8 
Day Date 

1 
41V51Cz~ 

2 
L.fiZ-0ltj~ 

3 
Lft1--0iq8 

4 
Lf1VS{q~ 

5 
LfI2--C1 [~8 

6 
Lf/?JD 'A. & 

7 
t.;111t}~ 

8 
S/2--ICfg 

9 
S[=3/CJS 

10 N/k 

Activity 

AM-liDO 
PM -1('40 

Time 

AM Lf1l0 
PM ltolt; 
AM O~JO 

PM {tvo 
AM 5'J'{1 

PM u 7'-10 

AM CYlOfu 
PM 165D 
AM 0'1/0 
PM Ih9,C1 
AM CPteA-
PM 11~~ 
AM 0/)//'-

'~f T-:::> 

PM i)~~ 
AM IV30 
PM \S~S 
AM i V?JO 

PM j~ 3 0 

AM -
PM -

Investigator 

~ ~",'cJs r • /'4:) 
~ :-\. 'c,-Is - ?-o 

Initials 

fZ-D 
¥-D 

i2fLl-
(]J I-J-

r..( b-

r~/-+-

~ 
~bJ.. 

f?-o 
J2£J 

120 
t08if 
TZ-o 
IcA It 

t2-o/lLAff 
\-<A\-\ 
UL 

0\-
-
-
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I 
I 
I 

AQUATIC TOXICOLOGY BENCH SHEET 

Project No: ~D3· 10 
Client: M2B 
DC Test No.: -rN!iK·,c::,o 

Daterrime Activity Investigator 

ilk:: ruQt3 Vcr / (tf?· 
i 

i20 
F FpX;9 Record (1X/Day, between renewals): 

LHv.+[?JS 1t.fLl6 
Day Date Time Initials 

1 Lfi2t;IC1'i5 012-'0" ~ 

I 
I 
I 
I 
I 
I 
I 
I 
I, 

I 
I 
I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Comments: 

4i~ 0lqg 
LfI?"~r1~ 
4tUlq~ 
lf/z.-o, Ie, 8 
4l3Dlq~ 

t;;l "q& 
S-1t-rt6 
~~/q8 

tJ/A 

,aD 0 (lrl)" 
100 $'" (2.S14 

91lq "f2-{) 

oq l:t- 12-0 
LPlI2- 12-D 
~ lZ=O 
lfY+2- 12-0 
/020 OL 

- -
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AQUATIC TOXICOLOGY BENCH SHEET 

Project No.: "1EJE?IB. (0 
Client: /le?£2 
QC Test No.: md1'$/ {30 

Date/Time Activity Investigator 

4{"2-,3iCI~ 

~ 
t-ffz41~18 

lCJDO 

{IoOO 

1401-

Sediment Added to Chambers r61t 

Overlying Water Added to Chambers ~H-

Organisms Transferred f2-o 

Sample Nos.: ItTh--~D;A,~03, d-.lJL/: 
Overlying Water: ----!;12£G~~±h;~1Jl?==-______ _ 

Test Concentration 
Volume Test 
Sediment (ml) 

I'DO~ 

IDO m1 

100 vYLR 

Volume Overlying 
Water (ml) 
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AQUATIC TOXICOLOGY BENCH SHEET 

Pr~ject No:%:D. '0 
Client: ~~I.:.o:.L' ~-':"""T""'7~::----
OC Test No.: is- /3D 

DateiTime Activity Investigator 

4(25 Pt 8 th-H(e -ks;-f aev~+e6 acte -Iv LlJVJ 
ibis p.O. lev~(~· CD.O. AT6-- 2V2-- fZ.epB =-34-/. ) 

12-0 

~j?lctS,. ~ 
t;/~fq<6 

lOA~~c.[J JJ~-I-eV" vS'~ for re~c,wo t 5 (!J!J-

~.~ L J.«l/,~ "'0f'f,.);' -1-. J./ .. J.,.. -b-v -€Gct Y'<""''''" / 

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

(,Jt6 nU.-S Of da1tl?JY t,AJCc<-kr +0 tx 
( e,peCLt.e &. ;) if ~ n~-C6 ()Yl Zw1lUAJtUL+ 
~~) 

I (1':;-.:1- d if :: +;J. 00 f1-J2, l 

ATS-MS2 
3/10/93 
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I ATTACHMENT III 

I 
Statistical Analyses 
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TN-98-130 ABB H.AZTECA SURVIVAL 
File: f:\ls\130hasur.abb Transform: NO TRANSFORM 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SO SEM C.V. % 

---------------- -------------- ---------- ---------- ----------
1 AT8-203 (REF) 0.003 0.052 0.018 5.38 
2 AT8-202 0.001 0.035 0.013 3.S8 
3 AT8-204 0.012 0.111 0.042 11.98 
4 LAB CONTROL 0.011 0.107 0.040 13.13 
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TITLE: TN-9S-130 ABB H.AZTECA SURVIVAL 
FILE: f:\ls\130hasur.abb 
TRANSFORM: NO TRANSFORM NUMBER OF GROUPS: 4 
----------------------------------------------------------------------

GRP IDENTIFICATION REP VALUE TRANS VALUE 
---------------- ------------- -------------

1 ATS-203 (REF) 1 1.0000 1.0000 
1 AT8-203 (REF) 2 1.0000 1.0000 
1 ATS-203 (REF) 3 1.0000 1.0000 
1 AT8-203 (REF) 4 1.0000 1.0000 
1 ATS-203 (REF) 5 0.9000 0.9000 
1 AT8-203 (REF) 6 0.9000 0.9000 
1 AT8-203 (REF) 7 1.0000 1.0000 
1 AT8-203 (REF) S 0.9000 0.9000 
2 ATS-202 1 1.0000 1.0000 
2 ATS-202 2 1.0000 1.0000 
2 ATS-202 3 0.9000 0.9000 
2 ATS-202 4 1.0000 1.0000 
2 ATS-202 5 1.0000 1.0000 
2 ATS-202 6 1.0000 1.0000 
2 ATS-202 7 1.0000 1.0000 
2 ATS-202 S 1.0000 1.0000 
3 ATS-204 1 0.9000 0.9000 
3 ATS-204 2 0.9000 0.9000 
3 ATS-204 3 1.0000 1.0000 
3 ATS-204 4 1.0000 1.0000 
3 ATS-204 5 1.0000 1.0000 
3 ATS-204 6 0.7000 0.7000 
3 ATS-204 7 1.0000 1.0000 
4 LAB CONTROL 1 O.SOOO O.SOOO 
4 LAB CONTROL 2 O.SOOO O.SOOO 
4 LAB CONTROL 3 0.7000 0.7000. 
4 LAB CONTROL 4 0.7000 0.7000 
4 LAB CONTROL 5 1.0000 1.0000 
4 LAB CONTROL 6 0.9000 0.9000 
4 LAB CONTROL 7 O.SOOO O.SOOO 

----------------------------------------------------------------------

TN-9S-130 ABB H.AZTECA SURVIVAL 
File: f:\ls\130hasur.abb Transform: NO TRANSFORM 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 

---------------- ---------- ---------- ----------
1 ATS-203 (REF) S 0.900 1.000 0.963 
2 ATS-202 S 0.900 1.000 0.9SS 
3 ATS-204 7 0.700 1.000 0.929 
4 LAB CONTROL 7 0.700 1.000 0.S14 

------------------------------------------------------------------------------
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TITLE: TN-98-130 ABB H.AZTECA SURVIVAL 
FILE: F:\LS\130HASUA.ABB 
TRANSFORM: NO TRANSFORM NUMBER OF GROUPS: 2 
----------------------------------------------------------------------

GRP IDENTIFICATION REP VALUE TRANS VALUE 
---------------- ------------- -------------

1 AT8-203 (REF) 1 1.0000 1.0000 
1 AT8-203 (REF) 2 1.0000 1.0000 
1 AT8-203 (REF) 3 1.0000 1.0000 
1 AT8-203 (REF) 4 1.0000 1.0000 
1 AT8-203 (REF) 5 0.9000 0.9000 
1 AT8-203 (REF) 6 0.9000 0.9000 
1 AT8-203 (REF) 7 1.0000 1.0000 
1 AT8-203 (REF) 8 0.9000 0.9000 
2 AT8-204 1 0.9000 0.9000 
2 AT8-204 2 0.9000 0.9000 
2 AT8-204 3 1.0000 1.0000 
2 AT8-204 4 1.0000 1.0000 
2 AT8-204 5 1.0000 1.0000 
2 AT8-204 6 0.7000 0.7000 
2 AT8-204 7 1.0000 1.0000 

-TN-98-130 ABB H.AZTECA SURVIVAL 
File: F:\LS\130HASUA.ABB Transform: NO TRANSFORM 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 

GRP IDENTIFICATION 

1 
2 

AT8-203 (REF) 
AT8-204 

N 

8 
7 

MIN 

0.900 
0.700 

TN-98-130 ABB H.AZTECA SURVIVAL 

MAX 

1.000 
1.000 

MEAN 

0.963 
0.929 

File: F:\LS\130HASUA.ABB Transform: NO TRANSFORM 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM C. V. % 

1 
2 

AT8-203 (REF) 
AT8-204 

0.003 
0.012 

0.052 
0.111 

0.018 
0.042 

5.38 
11.98 

------------------------------------------------------------------------------
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TN-98-130 ABB H.AZTECA SURVIVAL 
File: F:\LS\130HASUA.ABB Transform: ARC SINE(SQUARE ROOT(Y» 

Shapiro - Wilk's test for normality 

D 0.200 

W = 0.811 

Critical W (P = 0.05) (n = 15) = 0.881 
Critical W (P = 0.01) (n = 15) = 0.S35 

Data FAIL normality test. Try another transformation. 

Warning - The F-test of homogeneity is sensitive to non-normal data and 
should not be performed. 

TN-9S-130 ABB H.AZTECA SURVIVAL 
File: F:\LS\130HASUA.ABB Transform: ARC SINE(SQUARE ROOT(Y» 

F-Test for equality of two variances 

GROUP 

1 
2 

IDENTIFICATION 

AT8-203 (REF) 
ATS-204 

Critical F = 9.16 

VARIANCE 

0.007 
0.025 

(P=O. 01, 6, 7) 

Since F <= Critical F, FAIL TO REJECT 

F 

3.527 

Ho: Equal Variances. 
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TN-98-130 ABB H.AZTECA SURVIVAL 
File: F:\LS\130HASUA.ABB Transform: ARC SINE(SQUARE ROOT(Y» 

WILCOXON'S RANK SUM TEST WI BONFERRONI ADJUSTMENT Ho:Control<Treatment 

TRANSFORMED RANK CRIT. 
GROUP IDENTIFICATION MEAN SUM VALUE REPS SIG 

-------------------- ----------- ------- ------
1 AT8-203 (REF) 1.351 
2 AT8-204 1.305 53.00 41.00 7 

Critical values use k = 1, are 1 tailed, and alpha = 0.05 
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TITLE: TN-98-130 ABB H.AZTECA GROWTH 
FILE: F:\LS\130HAGRO.ABB 
TRANSFORM: NO TRANSFORM NUMBER OF GROUPS: 4 
----------------------------------------------------------------------

GRP IDENTIFICATION REP VF-.LUE TRANS VALUE 
---------------- ------------- -------------

1 AT8-203 (REF) 1 0.1260 0.1260 
1 AT8-203 (REF) 2 0.1130 0.1130 
1 AT8-203 (REF) 3 0.1550 0.1550 
1 AT8-203 (REF) 4 0.1050 0.1050 
1 AT8-203 (REF) 5 0.0860 0.0860 
1 AT8-203 (REF) 6 0.1240 0.1240 
1 AT8-203 (REF) 7 0.0930 0.0930 
1 AT8-203 (REF) 8 0.0960 0.0960 
2 AT8-202 1 0.1540 0.1540 
2 AT8-202 2 0.0880 0.0880 
2 AT8-202 3 0.1110 0.1110 
2 AT8-202 4 0.1110 0.1110 
2 AT8-202 5 0.1130 0.1130 
2 AT8-202 6 0.1220 0.1220 
2 AT8-202 7 0.1140 0.1140 
2 AT8-202 8 0.1480 0.1480 
3 AT8-204 1 0.1800 0.1800 
3 ATB-204 2 0.1070 0.1070 
3 AT8-204 3 0.1360 0.1360 
3 ATB-204 4 0.0980 0.0980 
3 AT8-204 5 0.1000 0.1000 
3 AT8-204 6 0.1340 0.1340 
3 AT8-204 7 0.1110 0.1110 
4 LAB CONTROL 1 0.0600 0.0600 
4 LAB CONTROL 2 0.0710 0.0710 
4 LAB CONTROL 3 0.1030 0.1030 
4 LAB CONTROL 4 0.0710 0.0710 
4 LAB CONTROL 5 0.0780 0.07BO 
4 LAB CONTROL 6 0.0890 0.0890 
4 LAB CONTROL 7 0.0800 0.0800 

----------------------------------------------------------------------

TN-98-130 ABB H.AZTECA GROWTH 
File: F:\LS\130HAGRO.ABB Transform: NO TRANSFORM 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2 

GRP IDENTIFICATION N MIN MAX MEAN 
---------------- ---------- ---------- ----------

1 AT8-203 (REF) 8 0.OB6 0.155 0.112 
2 AT8-202 8 0.OB8 0.154 0.120 
3 AT8-204 7 0.098 O.lBO 0.124 
4 LAB CONTROL 7 0.060 0.103 0.079 

------------------------------------------------------------------------------
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TN-9S-130 ABB H.AZTECA GROWTH 
File: F:\LS\130HAGRO.ABB Transform: NO TRANSFORM 

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2 

GRP IDENTIFICATION VARIANCE SD SEM C.V. % 

---------------- -------------- ---------- ---------- ----------
1 ATS-203 (REF) 0.001 0.022 O.OOS 20.01 
2 ATS-202 0.000 0.021 O.OOS 17.S4 
3 ATS-204 0.001 0.029 0.011 23.54 
4 LAB CONTROL 0.000 0.014 0.005 17.68 
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EA Laboratories 
ANALYTICAL NARRATIVE 

Client: EA Eng., Sci., and Tech. Inc. 
Site: NAS Jacksonville 
Project number: 70003.10 

EA Laboratories Report: 980617 
Laboratory Project Manager: Mary E. Asper 
Report Date: 8 May 1998 

This report contains the results of the analysis of three soil samples collected on 17 April 1998 in 
support of the referenced project. 

SAMPLE RECEIPT 

The samples arrived intact by hand at EA Laboratories on 15 April 1998. Upon receipt, the samples 
were inspected and compared with the chain-of-custody record. The samples were then logged into 
the laboratory computer system with assigned laboratory accession numbers and released for analysis. 

Client Sample Designation 
44D00202 
44D00302 
44DOO102 

EA Lab Number 
9804680 
9804681 
9804682 

Following this narrative section are a glossary of data qualifiers (Table 1) and the original chain-of­
custody record. Analytical results and quality control information are summarized in the appended 
data package which has been formatted to be consistent with the deliverable requirements of this 
project. 

QUALITY CONTROL 

The following sections are ordered as the data appears in this report. They contain observations 
made during sample analysis, summarize the results of quality control measurements, and address the 
impact on data usability based upon project Data Quality Objectives. For each fractional analysis the 
narrative includes: 

• Sample chronology: This section summarizes the sample history by fraction including the sample 
preparation method and date, analytical method, and analysis date. Anything unusual about the 
samples, digestates, or extracts is identified. Holding time compliance is evah!ated in this section. 

• LaboratOIY method performance: All quality control criteria for method performance must be met 
for all target analytes for data to be reported. These criteria generally apply to instrument tune, 
calibration, method blanks, and Laboratory Control Samples (LCS). In some instances where 
method criteria fail, useable data can be obtained and are reported with client approval. The 
narrative will then include a thorough discussion of the impact on data quality. 
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EA Laboratories 
ANALYTICAL NARRATIVE 

Client: EA Eng., Sci., and Tech. Inc. 
Site: NAS Jacksonville 
Project number: 70003.10 

EA Laboratories Report: 980617 
Laboratory Project Manager: Mary E. Asper 
Report Date: 8 May 1998 

• Sample perfonnance: Quality control field samples are analyzed to determine any measurement 
bias due to the sample matrix based on evaluation of matrix spikes (MS), matrix spike duplicates 
(MSD), and laboratory duplicates (0). Ifacceptance criteria are not met, matrix interferences are 
confirmed either by reanalysis or by inspection of the LCS results to verify that laboratory method 
performance is in control. Data are reported with appropriate qualifiers or discussion. 

METALS - WATER (EA9804680-EA9804682) 

Sample Chronology: Three samples were prepared on 1 May 1998 (SW846 3050) and analyzed for total 
cadmium according to SW846 methods 6010 on 5 May 1998. 

Laboratory Method perfonnance: All laboratory method perfonnance criteria were met for the reported 
samples. 

Sample Perfonnance: All quality control criteria were met for the reported samples with the following 
exceptions: 

The RPD of the cadmium (34.4%) duplicates is above the upper control limit (20010). 

CERTIFICATION OF RESULTS 

The Laboratory certifies that this report meets the project requirements for analytical data as stated in the 
Analytical Task Order (A TO) and the chain-of-custody. In addition, the Laboratory certifies that the data 
as reported meet the Data Quality Objectives for precision, accuracy, and completeness specified for this 
project or as stated in EA Laboratories Quality Assurance program for other than the conditions detailed 
above. It is recommended by the Laboratory that this analytical report should only be reproduced in its 
entirety. EA Laboratories is not responsible for any assumptions of data quality if partial packages are 
used to interpret data. Release of the data contained in this report has been authorized by the appropriate 
Laboratory Manager as verified by the following signature. 

--~---JI.o~.::.......,.~-bt-l';F¥..:-r ___ ' _-..:May 8, 1998 
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TABLE 1. LABORATORY ORGANIC ANALYSIS DATA QUALIFIERS (1) 

Qualifiers other than those listed below may be required to properly define the results. If used, they 
are given an alphabetic designation not already specified in this table or in a project/program 
document. such as a Quality Assurance Project Plan or a contract Statement of Work. Each 
additional qualifier is fully described in the Analytical Narrative section of the laboratory report. 

U Indicates a target compound was analyzed for but not detected. The sample Reporting Limit 
(RL) is corrected for dilution and, if a soil sample, for percent moisture, if reported on a dry 
weight basis. . 

J Indicates an estimated value. This qualifier is used under the following circumstances: 

1) when estimating a concentration for tentatively identified compounds (TICs) in Ge/MS 
analyses, where a 1: 1 response is assumed, 

2) when the mass spectral and retention time data indicate the presence of a compound that 
meets the volatile and semivolatile Ge/MS identification criteria, and the result is less than 
the RL but greater than the method detection limit (MOL). 

B This qualifier is used when the analyte is found in the associated method blank as well as in the 
sample. It indicates possible/probable blank contamination and warns the data user to take 
appropriate action. For Ge/MS analyses, this qualifier is used for a TIC, as well as, for a 
positively identified target compound. 

E This qualifier identifies compounds whose concentrations exceed the calibration range of the 
instrument for that specific analysis. 

D When applied, this qualifier identifies all compound concentrations reported from a secondary 
dilution analysis. 

A This qualifier indicates that a TIC is a suspected aldol-condensation product. 

N Indicates presumptive evidence of a compound. This qualifier is only used for Ge/MS TICs, 
where the identification is based on a mass spectral library search. For generic characterization 
of a TIC, such as chlorinated hydrocarbon, the N qualifier is not used. 

P When applied, this qualifier indicates a reported value from a Ge analysis when there is gr("ater 
than 25% difference for det -cted concentrations between the two Ge columns. 

(1) These Data Qualifiers are added by the laboratory to provide additional infonnation for the reported results. 
They should not be confused with the qualifiers applied to the reported data as a result of a data 
validation process performed independently of the laboratory reporting procedure. 
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.E!,arameterslMethod Numbers for Analysis 
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Dept.: Task: N A-:) ~~A cl::~{:.lI IV f Ilc 
Sample Storage ~1on: ATO Nver: ':! 
~---------_~()L~j---~---~~~~---------------~ ~ = 
I-p_a_ge.....,...._o_f --,.""'_'~e,...po_rt .... #_' __ ..... Lf',.w. ro·...;::;.,;,(.s;;;;." .... /7"--___ --1 j j 

::~ ~6 -ZOO' CO' 'V Sample Identification "-' 
19 Characters Date Time 
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Chain of Custody Record 

Mf:=~· • ., spar1<s, MD 21152 
Telephone: (410) n1-4920 

... .. .,. Fax: (410) 171-4407 

Report Dellverables: , . 
1 2 3 (4J~) E 

EDD: veS@ «~ P- ;' {~ "-
- (HJ 

DUE TO CLIENT: ,) - / I - 10 

EA Labs 
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Number Remarks 

Project Summary No.: 

" 

Sampled by: (Signature) DatelTime Relinquished b~ (Signature) Date/T1me Received by: (Signature) 9ftefTlme 

-fir Qe.ese. 141.1~J4VD \:" I R., O\L:fJ .. iSk.~ --"''Ox Ltb r~~II02. 
RelinqUI":"ld by: (Signature) _ ,?~~e ~y Laboratol)'O (Si~) D.tefIlme A1rblll Number. @Ipped by: (eI"""l 
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l-:C;o~o;;;'e~r 1i;.::e::m~p,:=J.J~'~' Jp,e~~pH.;:!:-D~Yi~e:;s:::-:~ [~~::-o =':::Ic;om~m~e~n;ts~: ~~_~--~-~---"",,::::::~:---=:,:,,~c~us::t~~s~~::ia~ls.;:.ln.::ta::::ct!..lgves:E..:.:es:........!D~N.::o:""" _________ -I Hand Carried 
NOTE: Please indicate method numb,r for analyses requested. This will help clarif)\any;t6estions with laboratory techniques, Other: 

WHITE-EA Laboratories VELLOW-EA Laboratori~ PINK-Proiect ManaQer 
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EPA SW846 

COVER PAGE - METALS ANALYSES DATA PACKAGE 

Laboratory EA LABORATORIES 

Client: ABB-ES 
Project: NAS JACKSONVILLE 

Comments: 

Lab Sample No. 
T04680 
T04680D 
T04680S 
T04681 
T04682 

NAS JACKSONVILLE 

Client ID. 
44D00202 
44D00202D 
44D00202S 
44D00302 
44DOOI02 

I r.ertity that this data package is in compliance with the terms and 
conditions v£ the contr&'t, both technically and for comp'eteness, for 
othe~ ~han the conditions detailed above. Release of the data contained 
in this hardcopy data package a d in the computer-readable data submitted 
on floppy , ette 0 . ed by the Laboratory Manager or the 
Manager' y the follo ~at~.)-

Name: l,s C/7(ltS m 0~/' 
Date: Title: 

G~0002 
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EPA SW846 

FORM 1 
METALS ANALYSIS DATA SHEET 

LAB SAMPLE 
NUMB E R __ _ 

T04680 I Laboratory: EA LABORATORIES 

SDG No.: T04680 

I Matrix: SOIL Client ID: 44D00202 

I 
I 
I 

I 
I 
I 
I' 
I 
I 
I 
I 
I 

Percent Solids: 75.7 Date Received: 04/20/98 

M = "P" 
M "F" 

M "CV" 

Results for: TOTAL CADMIUM metals 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- -7440-43-9 Cadmium 1.6 * P - -

ICP SW6010 
Graphite Furnace AA As by SW7060, Pb by SW7421, Se by SW7740, 

Tl by SW7841, Sb by 7041 
Cold Vapor AA - waters by SW7470, soils by SW7471 

000003 
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EPA SW846 

FORM 1 
METALS ANALYSIS DATA SHEET 

Laboratory: EA LABORATORIES 

SDG No.: T04680 

Matrix: SOIL Client ID: 44D00302 

Percent Solids: 76.9 Date Received: 04/20/98 

Results for: TOTAL CADMIUM metals 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- -7440-43-9 Cadmium 0.31 B * P - -

LAB SAMPLE 
NUMBER ---

T04681 

I: M 
M 

= 
= 

"P" ICP SW6010 
"F" Graphite Furnace AA As by SW7060, Pb by SW7421, Se by SW7740, 

Tl by SW7841, Sb by 7041 II M "CV" Cold Vapor AA - waters by SW7470, soils by SW7471 

-

I u~OU04 
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EPA SW846 

FORM 1 
METALS ANALYSIS DATA SHEET 

Laboratory: EA LABORATORIES 

SDG No.: T04680 

Matrix: SOIL Client ID: 44D00102 

Percent Solids: 76.2 Date Received: 04/20/98 

Results for: TOTAL CADMIUM metals 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- -7440-43-9 Cadmium 0.22 B * P - -

LAB SAMPLE 
NUMBER ---

T04682 

,~ 
I M 

"P" 
"F" 

"CV" 

ICP SW6010 
Graphite Furnace AA As by SW7060, 

Tl by SW7841, Sb by 7041 
Cold Vapor AA - waters by SW7470, 

Pb by SW7421, Se by SW7740, 

soils by SW7471 

I 
o~ooos 
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EPA SW846 

FORM 2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Laboratory: EA LABORATORIES 

SDG No. :T04680 

Initial Calibration Source: IV RICCA 

Continuing Calibration Source: IV RICCA 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found %R (1) M 

-Cadmium 250.01 249.411 99.8 250.01 248.531 99.41 250.251100.1 P -

0::'0007 



EPA SW846 

FORM 2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Laboratory: EA LABORATORIES 

SDG No. : T04680 

Initial Calibration Source: IV RICCA 

Continuing Calibration Source: IV RICCA 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R(l) Found %R (1) M 

-
Cadmium 1 1 250.01 252.921101.21 254.301101.7 P -

""'0008 v __ 



EPA SW846 

FORM 2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Laboratory: EA LABORATORIES 

SDG No. :T04680 

Initial Calibration Source: IV RICCA 

Continuing Calibration Source: IV RICCA 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found %R (1) M 

-
Cadmium 1 1 250.01 252.051100.81 1 P -

I 030009 
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Laboratory: 

SDG No.: T04680 

EPA SW846 

FORM 3 
BLANKS 

EA LABORATORIES 

I Preparation Blank Matrix (soil/water): SOIL 

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG 

Initial 
Calib. Continuing Calibration 
Blank Blank (ug/L) 

Analyte (ug/L) C 1 C 2 C 3 C 

Cadmium o.61:Q o.61:Q1 o.61:Q1 o.61:Q 

Prepa-
ration 
Blank C M 

-
o.o6ol:Q P -

D~OU10 
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Laboratory: 

SDG No.: T04680 

EPA SW846 

FORM 3 
BLANKS 

EA LABORATORIES 

Preparation Blank Matrix (soil/water): SOIL 

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG 

Initial 
Calib. Continuing Calibration 
Blank Blank (ug/L) 

Analyte (ug/L) C 1 C 2 C 3 C 

Cadmium 1- o.61!:!1 o.61!:!1 I-

Prepa-
ration 
Blank C M 

I- P 

0::0011 
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Laboratory: 

SDG No.: T04680 

ICP ID Number: 7P 

Sol. 
Analyte A 

Cadmium 

EPA SW846 

FORM 4 
ICP INTERFERENCE CHECK SAMPLE 

EA LABORATORIES 

ICS Source: IV 

Concentration Units: ug/L 

True Initial Found Final Found 
Sol. Sol. Sol. Sol. Sol. 

AB A AB %R A AB %R 

01 500 -21 421. 71 84.3 -11 436.01 87.2 

0:)0012 



EPA SW846 

FORM 5 LAB SAMPLE 
SPIKE SAMPLE RECOVERY NUMB E R ___ _ 

T04680S 
Laboratory: EA LABORATORIES 

SDG No.: T04680 

Matrix (soil/water): SOIL 
% Solids for Sample: 75.7 

I, 
'I 
I 
I 
I, Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I 
I 
I 
I 
I 
I 
I 
I 
I, 
t 
I 

Analyte 

Cadmium 

lomments: 

I 
I 

Control 
Limit Spiked Sample 

%R Result (SSR) C 

75-125 7.24601_ 

Sample Spike 
Result (SR) C Added (SA) %R Q M 

- -
1.57421_ 6.26 90.6 P - -

FORM 5 

"·0' 013 VL-
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Laboratory: EA LABORATORIES 

SDG No.: T04680 

Matrix (soil/water): SOIL 

% Solids for Sample: 75.7 

EPASW846 

FORM 6 
DUPLICATES 

LAB SAMPLE 
NUMBER ----

T04680D 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Control 
Analyte Limit Sample (S) C Duplicate (D) C RPD Q M 

-
Cadmium 0.6 1.5742 1- 2.2284 1- 34.4 * P - -



EPA SW846 I 
I 
I 

FORM 7 
LABORATORY CONTROL SAMPLE 

Laboratory: 

I SDG No.: T04680 

EA LABORATORIES 

I Solid LCS Source: ERA to-! )..~~ 
Aqueous LCS Source: IV 

I 
I 
I Analyte 

Aqueous (ug/L) 
True Found %R 

Cadmium 

I 
I 
I 
I, 
I 
I 
I 
I 
I 
I 
I 

Solid (mg/kg) 
True Found C Limits 

114.01 68.61 

%R 

159.01 80.2 



I EPA- SW846 

I FORM 9 
ICP SERIAL DILUTIONS 

I Laboratory: EA LABORATORIES 

SDG No.: T04680 

I 
J 
I 
I 
I 

Matrix (soil/water): SOIL 

I 
I 
I 

I 
I 
I 
I 
I 
I 

Analyte 

Cadmium 

Concentration Units: ug/L 

Serial 
Initial Sample Dilution 

Result (1) C Result (S) C 

1.791~ 3.001:g: 

s-o 

LAB SAMPLE 
NUMBER ----

T04682L 

Differ-
ence Q M 

- -
100.0 P - -

0::;001.6 



I 
I 

EPA SW846 

FORM 10 
METHOD DETECTION LIMITS 

I Laboratory: EA LABORATORIES 

I 
I 
I 
I 
I 
I 

I, 
Ii 
I 
I 
I 

SDG No.: T04680 

ICP ID Number: 

Furnace AA ID Number: 

Analyte 

Cadmium 

I Comments, 

I 
I 

7P Date: 

Wave-
. I 

Reportlng 
length Back- Limit 

(nm) ground (ug/L) 

226.50 5.0 

07/11/97 

MDL II I 
(ug/L) M 

-
0.6 P -

J:0017 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I· 
,I 
I 
I 

EPA SW846 

FROM 11A 
ICP INTERELEMENT CORRECTION FACTORS (Annually) 

Laboratory: EA LABORATORIES 

SDG No.: T04680 

ICP ID Number: 4P Date: 07/22/96 

Wave- Interelement Correction Factors for: 
length 

Analyte (nm) Al Ca Fe Mg 

Aluminum 308.22 1.0000000 0.0000000 -0.0040644 0.0001044 
Antimony 206.83 0.0000000 0.0000000 0.0000264 0.0000000 
Arsenic 189.98 0.0000000 0.0000000 0.0000000 0.0000000 
Barium 455.40 0.0000000 0.0000000 0.0000000 0.0000000 
Beryllium 313.04 0.0000000 0.0000000 0.0000000 0.0000000 
Cadmium 214.44 -0.0000039 10.0000000 0.0000847 0.0000000 
Calcium 317.93 -0.0000643 1.0000000 -0.0003590 -0.0000590 
Chromium 267.72 0.0000000 0.0000000 0.0000145 0.0000000 
Cobalt 228.62 0.0000000 0.0000000 0.0000741 0.0000000 
COI2I2er 324.75 0.0000000 0.0000000 0.0000172 0.0000000 
Iron 259.94 0.0000000 0.0000299 1.0000000 0.0000122 
Lead 220.35 -0.0001766 -0.0000102 0.0001413 0.0000000 
Magnesium 279.55 0.0000000 0.0000000 0.0000297 1.0000000 
Manganese 257.61 0.0000000 0.0000000 0.0000031 0.0000114 
Mercury 
Nickel 231.60 0.0000000 0.0000000 0.0000023 0.0000000 
Potassium 766.49 0.0000000 0.0000000 0.0000000 0.0002721 
Selenium 196.03 -0.0000739 -0.0000630 0.0000000 0.0000000 
Silver 328.07 0.0000000 0.0000000 0.0000000 0.0000000 
Sodium 589.00 0.0000000 -0.0002161 -0.0002148 -0.0001237 
Thallium 190.80 0.0000000 0.0000000 0.0005080 0.0000000 
Vanadium 292.40 0.0000000 0.0000000 0.0000000 0.0000000 
Zinc 213.86 0.0000000 0.0000000 0.0000766 0.0000940 

I Comments: 

I 
I 

Q:::OG1.8 



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

EPA SW846 

FROM 11A 
ICP INTERELEMENT CORRECTION FACTORS (Annually) 

Laboratory: EA LABORATORIES 

SDG No.: T04680 

ICP ID Number: 5P Date: 07/22/96 

Wave- Interelement Correction Factors for: 
length 

Analyte (nm) Al Ca Fe Mg 

Aluminum 396.15 1.0000000 0.0007339 0.0000000 0.0000000 
Antimony 206.83 0.0002009 0.0000000 0.0004064 0.0000000 
Arsenic 193.70 0.1728820 0.0000985 0.0017849 0.0002449 
Barium 233.53 0.0000000 0.0000000 0.0001768 0.0000000 
Beryllium 313.04 0.0000000 0.0000000 0.0000000 0.0000000 
Cadmium 226.50 0.0000085 0.0000000 0.0002273 0.0000000 
Calcium 317.93 0.0000000 1.0000000 0.0001666 0.0000000 
Chromium 267.72 0.0000000 0.0000000 0.0000175 0.0000071 
Cobalt 228.62 0.0000000 0.0000000 0.0000832 0.0000000 
COEEer 324.75 0.0000000 0.0000000 0.0000508 0.0000000 
Iron 259.94 0.0000000 0.0000000 0.9751200 0.0000000 
Lead 220.35 0.0003837 0.0000000 0.0000000 0.0000000 
Magnesium 279.08 0.0000000 0.0000000 0.0023530 1.0000000 
Manganese 257.61 0.0000000 0.0000000 0.0001029 0.0000131 
Mercury 
Nickel 231.60 0.0000000 0.0000000 0.0000533 0.0000000 
Potassium 
Selenium 196.03 0.0039390 0.0001205 0.0072656 0.0003362 
Silver 328.07 0.0000000 0.0000226 -0.0000229 0.0000000 
Sodium 589.59 0.0000000 0.0000000 0.0000000 0.0000000 
Thallium 190.80 0.0022766 0.0001289 0.0018188 0.0001762 
Vanadium 292.40 0.0000000 0.0000000 -0.0000297 0.0000000 
Zinc 213.86 0.0000000 0.0000000 0.0001086 0.0000507 

Comments: 

0::'0019 
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EPA SW846 

FROM 11A 
ICP INTERELEMENT CORRECTION FACTORS (Annually) 

Laboratory: EA LABORATORIES 

SDG No.: T04680 

ICP ID Number: 7PA Date: 03/13/97 

Wave- Interelement Correction Factors for: 
length 

Analyte ( nm) Al Ca Fe Mg MN 

Aluminum 
Antimony 206.83 -0.0000100 -0.0000065 -0.0000100 0.0000000 
Arsenic 189.04 0.0000030 0.0000000 -0.0000400 0.0000000 
Barium 
Beryllium 
Cadmium 226.50 0.0000000 0.0000000 0.0000800 0.0004700 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 
Lead 220.35 0.0004500 -0.0000027 0.0000600 0.0000000 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 196.02 0.0000700 0.0000000 -0.0000020 0.0000000 0.0005000 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Comments: 



EPA SW846 

FROM 11A 

I 
I ICP INTERELEMENT CORRECTION FACTORS (Annually) 

I 
I 

Laboratory: EA LABORATORIES 

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

SDG No.: T04680 

ICP ID Number: 7PB 

Wave-
length 

Analyte (nm) 

Aluminum 
Antimony 206.80 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Co:e:eer 
Iron 
Lead 220.35 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 196.02 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

I Comments: 

I 
I 

Interelement 

Al Ca 

0.0000150 0.0000000 

-0.0003000 0.0000600 

0.0000025 0.0000000 

Date: 03/13/97 

Correction Factors for: 

Fe Mg MN 

0.0000258 -0.0000077 

0.0000300 0.0000000 -0.0000300 

-0.0002550 0.0000000 0.0002391 

O~OUZl 



I 
I 
I 

EPA SW846 

FORM IlB 
ICP INTERELEMENT CORRECTION FACTORS (Annually) 

I Laboratory: 

SDG No.: T04680 

EA LABORATORIES 

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

ICP ID Number: 7PA 

Wave-
length 

Analyte (nm) 

Aluminum 
Antimony 206.83 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Co:e:eer 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 196.02 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Comments: 

Date: 03/13/97 

Interelement Correction Factors 

V 

-0.0110000 

0.0001985 

for: 

J::'0022 
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EPA SW846 

FORM 11B 
ICP INTERELEMENT CORRECTION FACTORS (Annually) 

Laboratory: EA LABORATORIES 

SDG No.: T04680 

ICP ID Number: 7PB Date: 03/13/97 

Interelement Correction Factors for: 
Wave-

length V 
Analyte (nm) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 
Lead 220.35 -0.0003248 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc , 

Comments: 

O~0023 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Laboratory: 

SDG No.: T04680 

ICP ID Number: 4P 

Comments: 

EPA SW846 

FORM 12 
ICP LINEAR RANGES 

EA LABORATORIES 

Date: 02/25/97 

Integ. 
Time Concentration 

Analyte (Sec. ) (ug/L) M 

-
-

Aluminum 0.50 100000.0 P 
Antimony 0.50 50000.0 P 
Arsenic 0.50 20000.0 P 
Barium 0.50 60000.0 P 
Beryllium 0.50 2500.0 P 
Cadmium 0.50 15000.0 P 
Calcium 0.50 250000.0 P 
Chromium 0.50 6000.0 P -
Cobalt 0.50 15000.0 P 
CO}2}2er 0.50 12500.0 P 
Iron 0.50 30000.0 P 
Lead 0.50 30000.0 P 
Magnesium 0.50 50000.0 P 
Manganese 0.50 25000.0 P -Mercury -
Nickel 0.50 15000.0 P 
Potassium 0.50 250000.0 P -
Selenium 0.50 10000.0 P 
Silver 0.50 2500.0 P 
Sodium 0.50 250000.0 P 
Thallium 0.50 30000.0 P -Vanadium 0.50 15000.0 P 
Zinc 0.50 25000.0 P -

G:'OU24 
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EPA SW846 

FORM 12 
ICP LINEAR RANGES 

Laboratory: EA LABORATORIES 

SDG No.: T04680 

ICP ID Number: 5P Date: 02/18/97 

Integ. 
Time Concentration 

Analyte (Sec. ) (ug/L) M 

-
-Aluminum 10.00 100000.0 P 

Antimony 10.00 10000.0 P 
Arsenic 10.00 10000.0 P 
Barium 10.00 20000.0 P 
Beryllium 10.00 500.0 P 
Cadmium 10.00 5000.0 P 
Calcium 10.00 125000.0 P -
Chromium 10.00 2000.0 P 
Cobalt 10.00 12500.0 P 
C01212er 10.00 2500.0 P 
Iron 10.00 10000.0 P 
Lead 10.00 10000.0 P 
Magnesium 10.00 250000.0 P 
Manganese 10.00 5000.0 P -
Mercury -Nickel 10.00 5000.0 P 
Potassium 10.00 50000.0 P 
Selenium 10.00 30000.0 P 
Silver 10.00 2500.0 P 
Sodium 10.00 P -
Thallium 10.00 10000.0 P 
Vanadium 10.00 5000.0 P 
Zinc 10.00 12500.0 P -

Comments: 

030025 



I 
I 
I 
I 

Laboratory: 

SDG No.: T04680 

I ICP ID Number: 7P 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Comments: 

I 
I 

EPA SW846 

FORM 12 
ICP LINEAR RANGES 

EA LABORATORIES 

Date: 05/01/97 

Integ. 
Time Concentration 

Analyte (Sec. ) (ug/L) M 

-
Aluminum -
Antimony 10.00 20000.0 P 
Arsenic 10.00 20000.0 P 
Barium 10.00 2000.0 P -
Beryllium -
Cadmium 10.00 1000.0 P -
Calcium -
Chromium 10.00 4000.0 P -
Cobalt -
Copper 10.00 5000.0 P -
Iron -
Lead 10.00 8000.0 P -
Magnesium -Manganese -
Mercury -
Nickel 10.00 1000.0 P 
Potassium 10.00 50000.0 P 
Selenium 10.00 20000.0 P -Silver 10.00 1000.0 P 
Sodium 10.00 50000.0 P -
Thallium 10.00 10000.0 P -Vanadium -
Zinc -

030026 
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EPA- SW846 

FORM 13 
Preparation Log 

Laboratory: EA LABORATORIES 

SDG No.: T04680 

Method: P 

LAB 
Sample Preparation Weight 

No. Date (gram) 

LeSS 05/01/98 1. 05 
PBS 05/01/98 1. 00 
T04680 05/01/98 1. 03 
T04680D 05/01/98 1. 01 
T04680S 05/01/98 1. 06 
T04680SD 05/01/98 1. 03 
T04681 05/01/98 1.09 
T04682 05/01/98 1. 04 

-

Volume 
(ml) 

100 
100 
100 
100 
100 
100 
100 
100 

O~0027 



I EPA SW846 

I FORM 14 
Analysis Run Log 

I Lab Name: EA LABORATORIES 
SDG No.: T04680 
Instrument ID Number: 7P I Start Date: 05/05/98 

I Sample D/F Time %R 
No. 

I --SO 1. 00 1211 
S20 1. 00 1214 

I 
S100 1. 00 1216 --S1000 1. 00 1219 
CKS 1. 00 1225 
lCV 1. 00 1228 

I lCB 1. 00 1230 
lEC1 1. 00 1233 
lEC2 1. 00 1236 

I 
lCSAI 1. 00 1239 
ICSABI 1. 00 1241 
CCV1 1. 00 1244 

I 
CCB1 1. 00 1246 --ZZZZZZ 1. 00 1249 
ZZZZZZ 1. 00 1252 
ZZZZZZ 1. 00 1254 --

I ZZZZZZ 1. 00 1257 
ZZZZZZ 1. 00 1300 
ZZZZZZ 1. 00 1302 

I 
ZZZZZZ 1. 00 1305 
ZZZZZZ 1. 00 1308 
ZZZZZZ 1. 00 1310 
CCV2 1. 00 1313 

IICCB2 1. 00 1316 
~ZZZZZZ 1. 00 1318 
rZZZZZZ 1. 00 1321 

IZZZZZZ 1. 00 1324 
ZZZZZZ 1. 00 1326 

:ZZZZZZ 1. 00 1329 
I 

IZZZZZZ 1. 00 1332 
Izzzzzz 1. 00 1334 

ZZZZZZ 1. 00 1337 --

I 
I 
I 
I 

A S A B B 
L B S A E 

- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -
- - - - -

Method: P 
End Date: 05/05/98 

Analytes 

C C C C C F P M M 
D A R 0 U E B G N 

- - - - - - - - -
X - - - - - - - -
X - - - - - - - -
X - - - - - - - -
X - - - - - - - -
X - - - - - - - - -
X - - - - - - - - -
X - - - - - - - -
X - - - - - - - -
X - - - - - - - -
X - - - - - - - -
X - - - - - - - -
X - - - - - - - -
X - - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
X - - - - - - - -
X - - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -
- - - - - - - - -

H N K S A N T V Z C 
G I E G A L N N 

- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - -

O~OOZS 



I 
I 

EPA SW846 

FORM 14 
Analysis Run Log 

Method: P 
I Lab Name: EA LABORATORIES 

SDG No.: T04680 
Instrument ID Number: 7P I Start Date: 05/05/98 End Date: 05/05/98 

Analytes 

I Sample D/F 
No. 

Time %R A S A B B C C C C C F P M M H N K SAN T V Z C 
L B S A E DAR 0 U E B G N G lEG A L N N 

I PBS 
ZZZZZZ 

I 
CCV3 
CCB3 
LCSS 
T04680 

I T04680D 
T04680S 
T04680SD 

I 
T04680A 
T04681 
T04682 I T04682L 

ICCV4 . 
CCB4 

IIEC1 Ii IEC2 
ICSAF 
ICSABF 

I 
CCV5 
CCB5 

Ii 
, 

Ii 
1 

Ii 
I 
I 
I 
I 

1. 00 1340 
1. 00 1343 
1. 00 1345 
1. 00 1348 
1. 00 1350 
1. 00 1353 
1. 00 1356 
1. 00 1359 
1. 00 1401 
1. 00 1404 
1. 00 1407 
1. 00 1409 
5.00 1412 
1. 00 1415 
1. 00 1417 
1. 00 1420 
1. 00 1423 
1. 00 1426 
1. 00 1428 
1. 00 1431 
1. 00 1443 

--------

x 

x 
X 
X 
X 
X 
X 
X 
X 
X ------------
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

0300;':9 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I C. QC Raw Data 

I 
I 
I 
I 
I 
I 
I 
I 
I 0:0030 



IStandardization Rpt. Tue 05-05-98 12:14:08 PM page 1 

lMethod: 3PBCD Standard: STD1-BLANK 
.Run Time: 05/05/98 12:11:24 

2203/2 
-.13399 

.14707 

I Elem 2203/1 
Avge 2.5079 
SDev .2178 

109.76 

-.23799 

I %RSD 8.6838 

#1 2.6619 
#2 2.3539 -.03000 

I Elem Ca3179 Cd2265 
Avge .3965 .03150 

.00778 
24.693 

I SDev .0021 
%RSD .5350 

#1 .3950 .02600 I #2 .3980 .03700 

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

Mg2790 A13082 
5.554 6.727 

.001 .008 
.0255 .1261 

5.555 6.721 
5.553 6.733 

Fe2714 
4.252 

.015 
.3492 

4.263 
4.242 

Mn2576 
1.061 

.001 
.0666 

1.062 
1.061 

TD'-I6R 
TDSII3 
r6L./lJ>'i'o 

(a.s ) 5rtJ f1wI: /YI64LJ33 

Sm J : (fJ()l/434 

Sro2:r'YlC#43S 

(JfJ/ \ CLV ) (YlQL'. MO L/4 38' 

V 2924 
.9430 
.0000 
.0000 

.9430 

.9430 

J~OOJI 



IStandardization Rpt. Tue 05-05-98 12:16:47 PM page 1 

I Method: 3PBCD Standard: 20PPB 
Run Time: 05/05/98 12:14:13 

I 

Elem 2203/1 Cd2265 
Avge 12.156 4.2113 
SDev .250 .0233 
%RSD 2.0533 .55406 

I #1 12.332 4.1948 
#2 11. 979 4.2278 

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

C30UJ2 



IStandardization Rpt. Tue 05-05-98 12:19:34 PM page 1 

IMethod: 3PBCD Standard: 100PPB 
Run Time: 05/05/98 12:16:51 

I 
Elem 2203/1 Cd2265 
Avge 52.782 21.213 
SDev .893 .046 
%RSD 1.6919 .21665 

I #1 53.413 21.181 
#2 52.150 21. 246 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I J:'OUJ3 



I Standardization Rpt. 

I Method: 3PBCD Standard: 1000PPB 
Run Time: 05/05/98 12:19:38 

I 
Elem 
Avge 
SDev 
%RSD 

I #1 
#2 

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

2203/1 
515.52 

.30 
.05788 

515.73 
515.31 

2203/2 
316.32 

.88 
.27919 

315.70 
316.95 

Cd2265 
215.33 

.66 
.30703 

214.86 
215.79 

Tue 05-05-98 12:22:12 PM page 1 

J300J4 



I Standardization Rpt. 

I Method: 3PBCD Standard: STDICSA 
Run Time: 05/05/98 12:22:15 

I Elem 
Avge 
SDev 

I 
%RSD 

#1 
#2 

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

Mg2790 
3535. 

9 . 
.2440 

3529. 
3541. 

A13082 
2916. 

l. 
.0358 

2916. 
2917. 

Fe2714 
442.6 

.6 
.1291 

442.2 
443.0 

Tue 05-05-98 12:23:49 PM 

Ca3179 
778.2 

.2 
.0260 

778.0 
778.3 

page 1 

J~OOjS 



Ittandardization Rpt. Tue 05-05-98 12:25:27 PM page 1 

~ethod: 3PBCD Standard: STDMNV 
~un Time: 05/05/98 12:23:53 

I Elem Mn2576 V 2924 
Avge 797.8 112.0 
SDev 1.0 .1 

I %RSD .1294 .1332 

#1 797.0 111.9 
#2 798.5 112.1 

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

030036 



IStandardization 

IMethod: 

Element 

I Pb2203 
2203/1 
2203/2 

I
Mg2790 
A13082 
Fe2714 
Mn2576 

I v 2924 
Ca3179 
Cd2265 

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

3PBCD 

Wavelen 
220.353 
220.351 
220.352 
279.078 
308.215 
271. 441 
257.610 
292.402 
317.933 
226.502 

Report Tue 05-05-98 12:25:28 PM page 1 

Slope = Conc(SIR)/IR 

High std 
NONE 
Multiple 
1000PPB 
STDICSA 
STDICSA 
STDICSA 
STDMNV 
STDMNV 
STDICSA 
Multiple 

Low std 
NONE 
Standards 
STD1-BLANK 
STD1-BLANK 
STD1-BLANK 
STD1-BLANK 
STD1-BLANK 
STD1-BLANK 
STD1-BLANK 
Standards 

Slope 
.000000 
2.00221 
3.16001 
.141662 
.171840 
.456278 
.012552 
.090031 
.642854 
4.71594 

Y-intercept 
.000000 
-5.01491 
.423420 
-.786750 
-1.15591 
-1.94022 
-.013323 
-.084895 
-.254879 
-.145709 

Date Standardized 
*NOT STANDARDIZED 

05/05/98 12:19:38 
05/05/98 12:23:53 
05/05/98 12:23:53 
05/05/98 12:23:53 
05/05/98 12:23:53 
05/05/98 12:23:53 
05/05/98 12:23:53 
05/05/98 12:23:53 
05/05/98 12:19:38 



IAnalYSiS Report 

IMethod: 3PBCD 
Run Time: 05/05/98 
Comment: 

IMode: CONC Corr. 

Elem Pb2203 
Units ppb I Avge 994.73 
SDev 20.43 
%RSD 2.0534 

I #1 980.28 
1009.2 

I 
I 
,I , 
I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 

#2 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

V 2924 
ppm 
.0054 
.0024 
43.24 

.0071 

.0038 

QC Standard Tue 05-05-98 12:28:15 PM page 1 

Sample Name: CKS Operator: 
12:25:31 

Factor: 1 

2203/1 2203/2 Mg2790 A13082 Fe2714 Mn2576 
ppb ppb ppm ppm ppm ppm 
1029.8 977.23 .0159 .0228 .0110 .0027 

1.8 31. 53 .0192 .0244 .0113 .0015 
.17736 3.2270 121.2 107.3 103.1 54.57 

1031.1 954.93 .0295 .0400 .0189 .0037 
1028.5 999.53 .0023 .0055 .0030 .0016 

Ca3179 Cd2265 
ppm ppb 
-.0016 1012.7 

.0209 1.2 
1301. .11668 

.0132 1011.9 
-.0164 1013.6 

0300:8 



"IAnalYSiS Report QC Standard 

~ethod: 3PBCD Sample Name: CCV 
~un Time: 05/05/98 12:28:18 

Comment: 
~ode: CONC Corr. Factor: 1 

,I Elem Pb2203 2203/1 
Units ppb ppb 

I Avge 495.82 505.48 
SDev .68 .03 
%RSD .13614 .00636 

I #1 
#2 

I Elem 
, Units 

Avge 

1 SDev 
%RSD 

1#1 
#2 

II 
I 
'I 
I 
I 
I 
I 
I.' 

I 
I 
I 

495.34 
496.30 

V 2924 
ppm 
.2482 
.0007 
.2822 

.2477 

.2487 

505.46 
505.51 

Ca3179 
ppm 
2.780 

.004 
.1472 

2.777 
2.782 

2203/2 
ppb 
491.00 

1. 00 
.20285 

490.29 
491.70 

Cd2265 
ppb 
249.41 

.51 
.20433 

249.05 
249.77 

Tue 05-05-98 12:30:52 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
2.624 1.055 .6260 .2432 

.007 .005 .0074 .0004 
.2787 .4377 1.185 .1679 

2.619 1.052 .6207 .2429 
2.629 1.058 .6312 .2435 



,I . 
AnalysJ.s Report Blank Sample 

IMethod: 3PBCD Sample Name: Blank 
Run Time: 05/05/98 12:30:55 
Comment: 

tlMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 

I 
Units ppb ppb 

I Avge -.48713 -2.9281 
SDev .33057 .0952 

,I 
I , 
I 

." 
I 
I 

• 
I 
I 
a, 

I' 
I 
I 
I 

%RSD 67.861 3.2510 

#1 -.25338 -2.9954 
#2 -.72088 -2.8608 

Elem V 2924 Ca3179 
Units ppm ppm 
Avge .0016 -.0521 
SDev .0000 .0005 
%RSD .0000 .8730 

#1 .0016 -.0517 
#2 .0016 -.0524 

2203/2 
ppb 
.73153 
.54313 
74.246 

1.1156 
.34748 

Cd2265 
ppb 
.04912 
.05999 
122.12 

.09154 

.00671 

Tue 05-05-98 12:33:29 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
-.0302 -.0313 -.0244 -.0006 

.0006 .0005 .0006 .0000 
1.992 1.554 2.643 .0000 

-.0306 -.0309 -.0240 -.0006 
-.0297 -.0316 -.0249 -.0006 

J~OO·iO 



JlAnalYSiS Report QC Standard 

~ethod: 3PBCD Sample Name: rEC1 
~un Time: 05/05/98 12:33:32 

Comment: 
tr0de: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 

'

Units ppb ppb 
'Avge -.78241 -18.975 

SDev .30685 .968 
%RSD 39.218 5.1033 

1#1 
#2 

II El~m 
UnJ.ts 
Avge \1 SDev 

, I %RSD 

1#1 
, #2 

I' 
I 
I 
I, 
'I 
I, 
il 
I 
I 
I 
I 

-.99939 
-.56544 

V 2924 
ppm 
.0068 
.0001 
.9365 

.0068 

.0068 

-19.660 
-18.290 

Ca3179 
ppm 
251.2 

.0 
.0072 

251.2 
251.2 

2203/2 
ppb 
8.3003 

.0234 
.28208 

8.3168 
8.2837 

Cd2265 
ppb 
-1.1888 

.0601 
5.0565 

-1.2313 
-1.1463 

Tue 05-05-98 12:36:16 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
245.3 247.2 100.4 .0086 

.2 .2 .1 .0000 
.0857 .0624 .0646 .0000 

245.2 247.1 100.4 .0086 
245.5 247.3 100.5 .0086 

0:'00-11 



:IAnalYSiS Report QC Standard 

I Method: 3PBCD Sample Name: IEC2 
I Run Time: 05/05/98 12:36:19 

Comment: 
IIMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb 'I Avge - .93219 -3.6958 
SDev .64663 2.0007 
%RSD 69.366 54.135 

I #1 
#2 

I'~\ E17m 
Unl.ts 

I 
Avge 
SDev 
%RSD 

I #1 
. I #2 

'1\ 

I 
I 
I 
II 
(I 
I 
,I , 
'I 
I·, 

-1.3894 
-.47496 

V 2924 
ppm 
4.750 

.019 
.3940 

4.764 
4.737 

-2.2811 
-5.1105 

Ca3179 
ppm 
-.0029 

.0118 
408.6 

.0055 
-.0112 

2203/2 
ppb 
.44753 
1. 9683 
439.82 

-.94427 
1. 8393 

Cd2265 
ppb 
-2.4095 

.0257 
1.0663 

-2.4277 
-2.3913 

Tue 05-05-98 12:38:53 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
.0203 .1549 .1013 4.821 
.0092 .0118 .0106 .018 
45.49 7.608 10.51 .3746 

.0268 .1632 .1088 4.834 

.0137 .1466 .0938 4.808 

0~OO-12 



IIAnalysis Report QC Standard 

I Method: 3PBCD Sample Name: ICSA 
Run Time: 05/05/98 12:39:06 
Comment: 

IMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb 'I Avge -.91560 -34.953 

,SDev .39115 1.225 
%RSD 42.721 3.5034 

I #1 
#2 

II, - Elem 
Units 
Avge 

, SDev 
,_ %RSD 

'It #1 
I #2 

I 
I 
II 
I 

" I 

• 
'I 
I 
I 

'. 

-.63902 
-1.1922 

V 2924 
ppm 
.0140 
.0000 
.0000 

.0140 

.0140 

-34.087 
-35.818 

Ca3179 
ppm 
468.5 

.2 
.0337 

468.4 
468.6 

2203/2 
ppb 
16.077 

.025 
.15489 

16.060 
16.095 

Cd2265 
ppb 
-1.5755 

.0958 
6.0815 

-1.6433 
-1.5078 

Tue 05-05-98 12:41:40 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
473.9 476.8 189.4 .0185 

.8 .2 .2 .0002 
.1644 .0428 .0806 .8614 

473.4 476.7 189.3 .0187 
474.5 477.0 189.5 .0184 

0:"00-1:3 



I Analysis Report QC Standard 

iMethod: 3PBCD Sample Name: ICSAB 
"Run Time: 05/05/98 12:41:44 

Comment: 
IMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 

I
~ Units ppb ppb 

Avge 427.67 402.43 
SDev 2.23 .55 
%RSD .52132 .13709 

I, #1 426.09 402.04 
#2 429.24 402.82 

I Elem V 2924 Ca3179 
Units ppm ppm 

I 
Avge .0130 470.2 
SDev .0001 .7 
%RSD .4893 .1441 

I #1 .0130 469.7 
#2 .0131 470.6 

t 
I, 
I 
I 
'I 
,I 
1· 
I 
·1, 

I 
I 

2203/2 
ppb 
440.27 

3.07 
.69666 

438.10 
442.44 

Cd2265 
ppb 
421.70 

1. 20 
.28359 

420.85 
422.54 

Tue 05-05-98 12:44:18 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
481.0 482.3 190.7 .0177 

1.1 .7 .4 .0001 
.2242 .1475 .1871 .5027 

480.2 481. 8 190.5 .0176 
481.8 482.8 191.0 .0177 

O~OU·14 



QC Standard 

I MethOd: 3PBCD Sample Name: CCV 
Run Time: 05/05/98 12:44:22 
Comment: 

I,Mode: CONC Carr. Factor: 1 

Elem Pb2203 2203/1 

t' Units ppb ppb 
Avge 494.97 503.92 
SDev .59 1.02 
%RSD .11842 .20200 

,I, #1 495.39 504.64 
#2 494.56 503.20 

'I Elem V 2924 Ca3179 
Units ppm ppm 

I 
Avge .2474 2.772 
SDev .0006 .030 
%RSD .2315 1.098 

I #1 .2478 2.794 
#2 .2470 2.751 

I 
,I 
f 
I 
'I 
r~, ,I, 

I 
'I 
J 
I, 
I 

2203/2 
ppb 
490.51 

.37 
.07555 

490.77 
490.24 

Cd2265 
ppb 
248.53 

.33 
.13113 

248.76 
248.30 

Tue 05-05-98 12:46:55 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
2.667 1.090 .6506 .2421 

.030 .027 .0145 .0003 
l.130 2.451 2.231 .1393 

2.688 1.109 .6609 .2423 
2.646 1.072 .6404 .2418 



,IAnalYSiS Report Blank Sample 

'

Method: 3PBCD Sample Name: Blank 
Run Time: 05/05/98 12:46:59 
Comment: 

I,Mode: CONC Corr. Factor: 1 

'Elem Pb2203 2203/1 

1
, Units ppb ppb 

Avge -.60896 -.38325 
I SDev .37419 .99728 

%RSD 61.447 260.22 

I, #1 
#2 

(I Elem 
Units I Avge , SDev 
%RSD 

I, #1 
#2 

I 
I 
I 
I 
'f 
-

'I 
'I 
I 
,I 
I 
I, 

-.34437 
-.87356 

V 2924 
ppm 
.0023 
.0001 
2.773 

.0023 

.0023 

.32193 
-1.0884 

Ca3179 
ppm 
-.0456 

.0005 
.9959 

-.0453 
-.0460 

2203/2 
ppb 
-.72165 

.06311 
8.7456 

-.67702 
-.76628 

Cd2265 
ppb 
.02491 
.05343 
214.46 

.06270 
-.01287 

Tue 05-05-98 12:49:33 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
-.0203 -.0259 -.0137 -.0004 

.0002 .0012 .0016 .0000 
.9889 4.683 11. 78 .0000 

-.0201 -.0251 -.0148 -.0004 
-.0204 -.0268 -.0125 -.0004 

0::00-16 



,lAnalYSiS Report 

'

Method: 3PBCD Sample Name: T04099 
, Run Time: 05/05/98 12: 49 : 37 

Comment: I Mode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 

1 
Units ppb ppb 
Avge 2873.9 2954.2 
SDev 10.0 5.1 

,t 
I 
I 

,'. 
I 
I , 
I· 
I 
II 

t 
I 
, -

I 
I 
I 

%RSD .34908 .17432 

#1 2866.8 2957.9 
#2 2881.0 2950.6 

Elem V 2924 Ca3179 
Units ppm ppm 
Avge .2966 70.58 
SDev .0006 .10 
%RSD .1932 .1423 

#1 .2962 70.51 
#2 .2970 70.65 

2203/2 
ppb 
2833.7 

17.6 
.62149 

2821.3 
2846.2 

Cd2265 
ppb 
-14.152 

.078 
.55299 

-14.097 
-14.207 

Tue 05-05-98 12:52:11 PM 

2X Operator: 

Mg2790 A13082 
ppm ppm 
22.27 26.56 

.02 .02 
.1075 .0823 

22.26 26.55 
22.29 26.58 

Fe2714 
ppm 
1008. 

.0101 

1008. 
1008. 

, r·o 7 v,-- u .• 

page 1 

Mn2576 
ppm 
14.09 

.01 
.0975 

14.08 
14.09 



"'AnalYSiS Report Tue 05-05-98 12:54:50 PM page 1 

I Method: 3PBCD Sample Name: T04099D 2X 
Run Time: 05/05/98 12:52:15 

Operator: 

Comment: 
tlMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 2203/2 

I 
Uni t s ppb ppb ppb 

, Avge 2272.0 2339.2 2238.4 
SDev 11.9 9.6 13.0 

I, 
I 
I 
I 
j 

I 
I 
I 
'I 

" t 
I 

%RSD .52219 .41154 .57992 

#1 2263.6 2332.4 2229.3 
#2 2280.4 2346.0 2247.6 

Elem V 2924 Ca3179 Cd2265 
Units ppm ppm ppb 
Avge .3488 89.16 -14.743 
SDev .0016 .36 .061 
%RSD .4563 .4089 .41672 

#1 .3477 88.90 -14.786 
#2 .3499 89.41 -14.699 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
24.70 22.83 912.8 17.27 

.11 .10 3.2 .06 
.4282 .4220 .3538 .3758 

24.63 22.77 910.5 17.22 
24.78 22.90 915.1 17.31 

030048 



tlAnalYSiS Report 

I :Method: 3PBCD 
- Run Time: 05/05/98 
- Comment: 

, Mode: CONC Corr. 

Elem Pb2203 
Units ppb 

, Avge 3092.0 
SDev 11.8 

I 
I 

I 
I 
I 
1 
I 
-I 
'I 
I 

%RSD .38321 

#1 3083.6 
#2 3100.3 

Elem V 2924 
Units ppm 
Avge .7392 
SDev .0025 
%RSD .3359 

#1 .7374 
#2 .7409 

Tue 05-05-98 12:57:29 PM page 1 

Sample Name: T04099S 2X Operator: 
12:54:54 

Factor: 1 

2203/1 2203/2 Mg2790 A13082 Fe2714 Mn2576 
ppb ppb ppm ppm ppm ppm 
3183.3 3046.3 41.40 28.94 960.4 24.34 

4.8 15.4 .15 .11 3.0 .08 
.15105 .50433 .3549 .3770 .3170 .3161 

3179.9 3035.5 41.30 28.87 958.2 24.28 
3186.7 3057.2 41.50 29.02 962.5 24.39 

Ca3179 Cd2265 
ppm ppb 
123.4 3.7181 

.4 .2751 
.3624 7.3997 

123.1 3.5235 
123.7 3.9126 

OJOO~~ 



"AnalYSiS Report Tue 05-05-98 01:00:07 PM 

I Method: 3PBCD Sample Name: T04099SD 
Run Time: 05/05/98 12:57:33 

2X Operator: 

Comment: 
tlMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 

1
- Units ppb ppb 

Avge 2541.5 2616.3 
SDev 10.8 6.4 
%RSD .42350 .24496 

I #1 2533.9 2611.7 
#2 2549.1 2620.8 

1 Elem V 2924 Ca3179 
Units ppm ppm 
Avge .6148 140.1 

'I SDev .0020 .4 
%RSD .3210 .3210 

,I #1 .6134 139.7 
#2 .6162 140.4 

I 
I, 

I 
I 
I 
J 
,I 
I 
I 
'I 
I 

2203/2 
ppb 
2504.2 

12.9 
.51662 

2495.0 
2513.3 

Cd2265 
ppb 
5.7120 

.0955 
1.6716 

5.6445 
5.7795 

Mg2790 
ppm 
51.33 

.18 
.3536 

51. 20 
51.46 

A13082 Fe2714 
ppm ppm 
31.94 971.8 

.15 2.7 
.4717 .2730 

31.83 969.9 
32.04 973.7 

page 1 

Mn2576 
ppm 
18.51 

.05 
.2525 

18.47 
18.54 

030050 



IAnalYSiS Report 

I Method: 3PBCD 
Run Time: 05/05/98 
Comment: 

IIMode: CONC Corr. 

Elem Pb2203 
Units ppb 

1-Avge 109.28 
SDev .26 
%RSD .24175 

I #1 
#2 

I Elem 
Units 
Avge 

I SDev 
%RSD 

1_( #1 
#2 

" 

I 
,I 
I 
1 
I 
,I 
I 
I 
I 
I 

109.09 
109.47 

V 2924 
ppm 
.1255 
.0007 
.5582 

.1250 

.1259 

Sample Name: T04104 
13:00:12 

Factor: 1 

2203/1 2203/2 
ppb ppb 
114.40 106.72 

.45 .62 
.39239 .58111 

114.71 106.29 
114.08 107.16 

Ca3179 Cd2265 
ppm ppb 
13.53 -4.9413 

.05 .0895 
.3930 1.8122 

13.49 -5.0046 
13.57 -4.8780 

Tue 05-05-98 

2X 

Mg2790 A13082 
ppm ppm 
15.44 45.76 

.07 .31 
.4651 .6744 

15.39 45.54 
15.49 45.98 

01:02:47 PM page 1 

Operator: 

Fe2714 Mn2576 
ppm 
4.692 

ppm 
245.9 

.9 
.3724 

245.3 
246.6 

.017 
.3647 

4.680 
4.704 

030051 



IIAnalysiS Report 

"Method: 3PBCD Sample Name: T04108 
Run Time: 05/05/98 13:02:51 
Comment: 

IIMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 'I Uni ts ppb ppb 
Avge 159.45 167.10 
SDev .17 .21 

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

%RSD .10700 .12635 

#1 
#2 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

159.57 
159.33 

V 2924 
ppm 
.6103 
.0002 
.0313 

.6105 

.6102 

167.25 
166.95 

Ca3179 
ppm 
227.2 

.1 
.0396 

227.2 
227.1 

2203/2 
ppb 
155.63 

.15 
.09663 

155.73 
155.52 

Cd2265 
ppb 
-13.360 

.017 
.12702 

-13.348 
-13.372 

Tue 05-05-98 01:05:26 PM page 1 

5X Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
43.86 21. 52 243.7 22.25 

.00 .01 .1 .01 
.0025 .0559 .0339 .0271 

43.86 21.51 243.6 22.25 
43.86 21.53 243.8 22.26 

030052 



IIAnalYSiS Report 

I Method: 3PBCD Sample Name: PB0682 
Run Time: 05/05/98 13:05:31 
Conunent: 

'IMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb 

I Avge .73518 - .70121 
SDev .82813 .78824 
%RSD 112.64 112.41 

I #1 
#2 

I Elem 
Units 
Avge 'I SDev 
%RSD 

I 
I 
I 
I 
I 
I 
1 
I 

.14960 
1.3208 

V 2924 
ppm 
.0010 
.0001 
12.86 

.0011 

.0009 

-.14384 
-1.2586 

Ca3179 
ppm 
-.0566 

.0141 
24.91 

-.0466 
-.0665 

2203/2 
ppb 
1.4523 
1. 6351 
112.59 

.29610 
2.6085 

Cd2265 
ppb 
-.03871 

.07162 
185.02 

-.08935 
.01193 

Tue 05-05-98 01:08:06 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
-.0666 -.0657 -.0331 .0016 

.0031 .0021 .0181 .0015 
4.659 3.143 54.62 91.15 

-.0645 -.0643 -.0203 .0026 
-.0688 -.0672 -.0459 .0006 

030053 



I, Analysis Report Tue 05-05-98 01:10:46 PM 

I Method: 3PBCD Sample Name: LCSW0682 
Run Time: 05/05/98 13:08:11 

Operator: 

Comment: I Mode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb I Avge 479.55 490.01 
SDev 2.47 1.25 
%RSD .51551 .25603 

I #1 477.81 489.12 
#2 481.30 490.90 

I Elem V 2924 Ca3179 
Units ppm ppm 

I 
Avge .4840 10.46 
SDev .0019 .04 
%RSD .3814 .4083 

I #1 .4827 10.43 
#2 .4853 10.49 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2203/2 
ppb 
474.34 

3.08 
.64933 

472.16 
476.51 

Cd2265 
ppb 
47.863 

.275 
.57550 

47.669 
48.058 

Mg2790 
ppm 
10.14 

.05 
.4533 

10.11 
10.17 

A13082 Fe2714 
ppm ppm 
1.991 1.211 

.018 .006 
.9215 .5060 

1.978 1.207 
2.004 1. 216 

page 1 

Mn2576 
ppm 
.4713 
.0021 
.4519 

.4698 

.4728 



l'AnalysiS Report 

I Method: 3PBCD Sample Name: T05113 
Run Time: 05/05/98 13:10:50 
Comment: 

tlMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb 

I Avge 16.118 16.621 
SDev .282 1.693 

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

%RSD 1.7512 10.187 

#1 
#2 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

15.918 
16.317 

V 2924 
ppm 
.0173 
.0001 
.3673 

.0173 

.0174 

17.819 
15.424 

Ca3179 
ppm 
72.45 

.07 
.1023 

72.40 
72.50 

2203/2 
ppb 
15.866 
1. 269 

7.9951 

14.969 
16.763 

Cd2265 
ppb 
-.39948 

.00606 
1. 5172 

-.40377 
-.39520 

Tue 05-05-98 01:13:26 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
13.14 10.00 20.19 .3982 

.02 .01 .01 .0002 
.1212 .0838 .0511 .0490 

13.13 9.995 20.19 .3981 
13.15 10.01 20.20 .3984 

o:ooss 



IIAnalYSiS Report QC Standard 

~ethod: 3PBCD Sample Name: CCV 
!Run Time: 05/05/98 13:13:29 

Comment: 
tlMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb I Avge 498.98 506.97 
SDev .22 .62 
%RSD .04323 .12262 

1#1 
#2 

499.13 
498.82 

507.41 
506.53 

I El~m 
Unlts 

V 2924 
ppm 
.2504 
.0001 
.0254 

Ca3179 
ppm 
2.868 Avge I SDev 

, %RSD 

I #1 
#2 

I 
I 
I 
I 
I 
I, 
I 
I 
I 
I 
I 

.2505 

.2504 

.005 
.1902 

2.864 
2.872 

2203/2 
ppb 
494.99 

.01 
.00264 

495.00 
494.98 

Cd2265 
ppb 
250.25 

.32 
.12780 

250.48 
250.03 

Tue 05-05-98 01:16:03 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
2.763 1.164 .7063 .2440 

.003 .000 .0048 .0001 
.0979 .0313 .6852 .0327 

2.761 1.164 .7097 .2441 
2.765 1.164 .7029 .2440 



IIAnalysiS Report Blank Sample 

I Method: 3PBCD Sample Name: Blank 
Run Time: 05/05/98 13:16:06 
Comment: 

IIMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb 

I Avge -.33353 -1.6555 
SDev .15783 1.2946 
%RSD 47.321 78.202 

I #1 -.44513 -.74005 
#2 -.22193 -2.5709 

I Elem V 2924 
Units ppm 

Ca3179 
ppm 

Avge .0032 

I SDev .0001 
%RSD 4.041 

-.0251 
.0005 

1.813 

I #1 .0032 
#2 .0031 

-.0254 
-.0247 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2203/2 
ppb 
.32646 
.88296 
270.46 

-.29789 
.95081 

Cd2265 
ppb 
.07086 
.03999 
56.437 

.09914 

.04258 

Tue 05-05-98 01:18:40 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
.0053 -.0002 .0087 -.0002 
.0011 .0010 .0003 .0001 
20.74 565.7 3.723 45.46 

.0061 -.0009 .0084 -.0001 

.0045 .0005 .0089 -.0002 

-' 

C:OOS7 



IIAnalysiS Report 

.ethod: 3 PBCD 

.Run Time: 05/05/98 
Comment: 

IMode: CONC Corr. 

Elem Pb2203 
Units ppb 

I Avge 14.938 
SDev .447 
%RSD 2.9898 

1#1 
#2 

I Elem 
Units 
Avge 

I SDev 
%RSD 

I #1 
. #2 

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

14.622 
15.254 

V 2924 
ppm 
.0147 
.0004 
2.603 

.0144 

.0149 

Sample Name: T05113D 
13:18:45 

Factor: 1 

2203/1 2203/2 

Tue 05-05-98 01:21:21 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 
ppb ppb ppm ppm ppm 

Mn2576 
ppm 
.3936 
.0004 
.0947 

17.534 13.642 
1.010 1.174 

5.7588 8.6039 

18.248 12.812 
16.820 14.472 

Ca3179 Cd2265 
ppm ppb 
71. 99 -.39460 

.13 .06429 
.1749 16.292 

71.91 -.44005 
72.08 -.34914 

12.88 7.947 
.02 .002 

.1851 .0229 

12.86 7.945 
12.89 7.948 

19.20 
.04 

.2319 

19.17 
19.23 

.3933 

.3939 

O~OUS8 



'lnalYSiS Report 

!Method: 3PBCD Sample Name: T05113S 
~un Time: 05/05/98 13:21:26 

Conunent: 
tr0de: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb I Avge 456.14 467.78 
SDev 2.36 1.36 
%RSD .51673 .29130 

1#1 
#2 

I Elem 
Units 
Avge 

I SDev 
%RSD 

I #1 
#2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

454.48 
457.81 

V 2924 
ppm 
.4638 
.0019 
.3981 

.4625 

.4651 

466.81 
468.74 

Ca3179 
ppm 
82.68 

.35 
.4195 

82.43 
82.92 

2203/2 
ppb 
450.34 

2.85 
.63364 

448.32 
452.35 

Cd2265 
ppb 
43.597 

.048 
.10943 

43.563 
43.631 

Tue 05-05-98 01:24:01 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
22.61 1l. 35 21.38 .8367 

.09 .07 .08 .0035 
.3917 .6062 .3743 .4190 

22.54 1l. 30 21.32 .8343 
22.67 1l. 39 2l.44 .8392 

0:00:9 



I Analysis Report 

I Method: 3PBCD 
Run Time: 05/05/98 
Comment: I Mode: CONC Corr. 

Elem Pb2203 
Units ppb I Avge 438.38 
SDev 1.20 
%RSD .27289 

I #1 437.54 
#2 439.23 

I Elem V 2924 
Units ppm 
Avge .4414 

I SDev .0017 
%RSD .3894 

I #1 .4402 
#2 .4427 

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

Tue 05-05-98 01:26:42 PM page 1 

Sample Name: T05113SD 
13:24:07 

Factor: 1 

2203/1 2203/2 Mg2790 
ppb ppb ppm 
448.84 433.16 21.62 

.75 1.42 .06 
.16804 .32713 .2728 

448.31 432.16 21. 58 
449.37 434.16 21. 67 

Ca3179 Cd2265 
ppm ppb 
79.78 41.791 

.23 .013 
.2843 .03009 

79.62 41.782 
79.94 41.800 

A13082 
ppm 
9.354 

.016 
.1740 

9.343 
9.366 

Operator: 

Fe2714 
ppm 
20.12 

.06 
.3030 

20.08 
20.17 

Mn2576 
ppm 
.8037 
.0022 
.2772 

.8021 

.8053 

0:0060 



IIAnalYSiS Report 

I Method: 3PBCD Sample Name: T05113P 
Run Time: 05/05/98 13:26:48 
Comment: 

tlMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb II Avge 480.88 492.77 
SDev . 85 2 . 02 

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

%RSD .17574 .41004 

#1 480.28 491. 34 
#2 481.48 494.20 

Elem V 2924 Ca3179 
Units ppm ppm 
Avge .4879 71.46 
SDev .0005 .02 
%RSD .1044 .0274 

#1 .4876 71.45 
#2 .4883 71.48 

2203/2 
ppb 
474.94 

.26 
.05438 

474.76 
475.13 

Cd2265 
ppb 
45.917 

.003 
.00612 

45.915 
45.919 

Tue 05-05-98 01:29:23 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
12.99 11. 87 21.07 .8540 

.00 .00 .01 .0001 
.0255 .0297 .0475 .0062 

12.98 11. 87 21.06 .8539 
12.99 11.87 21.08 .8540 

OJ0061 



IIAnalYSiS Report 

I Method: 3PBCD Sample Name: T05119 
Run Time: 05/05/98 13:29:29 
Comment: 

IIMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb II Avge 23.119 22.826 
SDev .255 .068 
%RSD 1.1023 .29895 

I #1 23.299 22.778 
#2 22.939 22.875 

I Elem 
Units 

V 2924 Ca3179 
ppm ppm 

Avge I SDev 
%RSD 

.0014 38.03 

.0000 .15 

.0000 .4064 

I #1 
#2 

.0014 37.92 

.0014 38.14 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2203/2 
ppb 
23.265 

.416 
1.7887 

23.559 
22.970 

Cd2265 
ppb 
.45670 
.03673 
8.0419 

.43073 

.48267 

Tue 05-05-98 01:32:05 PM page 1 

C?perator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
5.549 -.0304 .1380 .0130 

.027 .0002 .0013 .0000 
.4874 .7990 .9350 .2739 

5.530 -.0306 .1389 .0129 
5.568 -.0302 .1371 .0130 

030062 



IIAnalysis Report 

I Method: 3PBCD Sample Name: T05120 
Run Time: 05/05/98 13:32:11 
Comment: 

IIMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb 

I Avge 33.404 33.784 
SDev .453 1.457 
%RSD 1.3564 4.3113 

I #1 
#2 

I Elem 
Units 
Avge 

I SDev 
%RSD 

I #1 
#2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

33.725 34.814 
33.084 32.754 

V 2924 Ca3179 
ppm ppm 
.0016 39.67 
.0002 .16 
12.12 .4011 

.0017 39.55 

.0014 39.78 

2203/2 
ppb 
33.215 

.048 
.14416 

33.181 
33.249 

Cd2265 
ppb 
.48284 
.04329 
8.9656 

.51345 

.45223 

Tue 05-05-98 01:34:46 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
5.736 -.0564 .2318 .0276 

.021 .0017 .0023 .0001 
.3650 3.018 .9744 .4176 

5.721 -.0552 .2334 .0275 
5.751 -.0576 .2302 .0277 

030063 



IIAnalYSiS Report 

I Method: 3PBCD Sample Name: T05121 
Run Time: 05/05/98 13:34:53 
Comment: 

IMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 

I 
Units ppb ppb 
Avge 36.697 36.948 
SDev .697 1.065 
%RSD 1.8990 2.8821 

I #1 36.204 
37.190 

37.701 
36.195 

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

#2 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

V 2924 
ppm 
.0024 
.0000 
.0000 

.0024 

.0024 

Ca3179 
ppm 
34.07 

.10 
.2962 

34.00 
34.14 

2203/2 
ppb 
36.571 
1. 576 

4.3106 

35.456 
37.686 

Cd2265 
ppb 
.36732 
.12640 
34.413 

.27794 

.45670 

Tue 05-05-98 01:37:29 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
3.509 -.0402 .6757 .1008 

.010 .0007 .0036 .0003 
.2826 1. 813 .5252 .2730 

3.502 -.0407 .6732 .1006 
3.516 -.0397 .6782 .1010 

D:i0064 



IAnalYSiS Report 

I Method: 3PBCD Sample Name: T05121L 
Run Time: 05/05/98 13:37:36 
Comment: 

IMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb 

I Avge 7.3449 6.0968 
SDev .2938 .9817 
%RSD 3.9997 16.102 

I #1 7.1372 5.4027 
#2 7.5527 6.7910 

I Elem V 2924 Ca3179 
Units ppm ppm 
Avge .0023 6.707 I SDev .0001 .008 
%RSD 2.773 .1152 

1#1 .0023 6.713 
#2 .0023 6.702 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2203/2 
ppb 
7.9680 

.0497 
.62337 

8.0031 
7.9329 

Cd2265 
ppb 
.06133 
.05341 
87.089 

.09910 

.02356 

Tue 05-05-98 01:40:13 PM page 1 

qperator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
.6501 -.0660 .1074 .0196 
.0008 .0010 .0013 .0000 
.1233 1.473 1.201 .0452 

.6506 -.0653 .1065 .0196 

.6495 -.0667 .1084 .0196 

030065 



IIAnalysis Report 

I Method: 3PBCD Sample Name: PB0677 
Run Time: 05/05/98 13:40:17 
Comment: 

IMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb 

I Avge 1.6076 3.6068 
SDev .3253 1.9957 
%RSD 20.233 55.332 

I #1 1.3776 5.0180 
#2 1.8376 2.1956 

I Elem V 2924 Ca3179 
Units ppm ppm 
Avge -.0008 -.0521 

I SDev .0010 .0005 
%RSD 124.8 .8730 

I #1 -.0014 -.0524 
#2 -.0001 -.0517 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2203/2 
ppb 
.60946 
1.4840 
243.50 

-.43991 
1. 6588 

Cd2265 
ppb 
-.12812 

.00692 
5.4041 

-.12323 
-.13302 

Tue 05-05-98 01:42:52 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
-.0739 -.0891 -.0632 -.0006 

.0008 .0013 .0045 .0001 
1.084 1. 500 7.147 10.53 

-.0745 -.0900 -.0664 -.0006 
-.0734 -.0881 -.0600 -.0005 

O~OU66 



I Analysis Report Tue 05-05-98 01:45:36 PM page 1 

I Method: 3PBCD Sample Name: LCSW0677 
Run Time: 05/05/98 13:43:00 

Operator: 

Comment: I Mode: CONC Corr . 

Elem Pb2203 

Factor: 1 

2203/1 2203/2 Mg2790 A13082 Fe2714 Mn2576 
Units ppb 

I Avge 457.12 
SDev 4.52 

ppb ppb ppm ppm ppm ppm 
482.87 444.26 9.606 1.831 1.137 .4508 

22.05 4.24 .041 .011 .007 .0016 
%RSD .98820 4.5674 .95404 .4317 .5905 .5961 .3465 

I #1 453.93 467.28 447.26 9.577 1.824 1.132 .4497 
#2 460.32 498.47 441. 27 9.635 1.839 1.141 .4519 

I Elem V 2924 
Units ppm 

Ca3179 Cd2265 
ppm ppb 

I 
Avge .4625 
SDev .0010 
%RSD .2202 

10.11 44.901 
.04 .365 

.3868 .81186 

I #1 .4617 
#2 .4632 

10.08 45.159 
10.13 44.643 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I Analysis Report QC Standard 

I Method: 3PBCD Sample Name: CCV 
Run Time: 05/05/98 13:45:39 
Comment: 

IMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb 

I Avge 503.72 506.53 
SDev 4.86 3.23 

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

%RSD .96555 .63804 

#1 
#2 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

507.16 
500.28 

V 2924 
ppm 
.2532 
.0036 
1.408 

.2557 

.2506 

508.81 
504.24 

Ca3179 
ppm 
2.926 

.036 
1.243 

2.952 
2.901 

2203/2 
ppb 
502.32 

5.68 
1.1304 

506.33 
498.30 

Cd2265 
ppb 
252.92 

2.15 
.85070 

254.45 
251.40 

Tue 05-05-98 01:48:13 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
2.811 1.183 .7503 .2468 

.039 .014 .0290 .0022 
1.390 1.202 3.870 .8701 

2.838 1.193 .7708 .2484 
2.783 1.173 .7298 .2453 

C:OOC8 



I Analysis Report 

I Method: 3 PBCD 
Run Time: 05/05/98 
Comment: 
Mode: CONC Corr. 

I Elem Pb2203 
Units ppb 

I Avge .20923 
SDev 1.1354 
%RSD 542.68 

I #1 -.59364 
#2 1.0121 

I Elem V 2924 
Units ppm 
Avge .0038 

I SDev .0001 
%RSD 1.664 

I 
#1 .0038 
#2 .0039 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Blank Sample 

Sample Name: Blank 
13:48:16 

Factor: 1 

2203/1 
ppb 
-3.7628 
2.4575 

65.311 

-5.5005 
-2.0250 

Ca3179 
ppm 
-.0177 

.0000 
.0000 

-.0177 
-.0177 

2203/2 
ppb 
2.1922 

.4754 
21.684 

1.8561 
2.5284 

Cd2265 
ppb 
.11718 
.01358 
11.592 

.10758 

.12679 

Tue 05-05-98 01:50:51 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
.0096 -.0034 .0230 .0001 
.0008 .0017 .0052 .0000 
8.319 49.50 22.40 35.36 

.0102 -.0022 .0267 .0001 

.0091 -.0046 .0194 .0001 

0:0069 



IAnalYSiS Report 

I Method: 3PBCD 
Run Time: 05/05/98 
Conunent: 

IMode: CONC Corr. 

Elem Pb2203 
Units ppb 

I Avge 387.73 
SDev .33 
%RSD .08436 

I #1 387.50 
#2 387.96 

I Elem V 2924 
Units ppm 
Avge .5486 

I SDev .0001 
%RSD .0116 

I #1 .5485 
#2 .5486 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Tue 05-05-98 01:53:35 PM page 1 

Sample Name: LCSS0677 
13:50:59 

Factor: 1 

2203/1 2203/2 Mg2790 
ppb ppb ppm 
394.63 384.29 15.87 

4.44 1. 72 .01 
1.1239 .44859 .0858 

391.50 385.50 15.86 
397.77 383.07 15.88 

Ca3179 Cd2265 
ppm ppb 
15.74 959.51 

.02 .67 
.1040 .06963 

15.73 959.98 
15.75 959.04 

A13082 
ppm 
30.08 

.03 
.1030 

30.05 
30.10 

Operator: 

Fe2714 
ppm 
79.17 

.02 
.0265 

79.16 
79.19 

Mn2576 
ppm 
1.117 

.000 
.0405 

1.117 
1.118 

0=-0070 



I Analysis Report 

I Method: 3PBCD Sample Name: T04680 
Run Time: 05/05/98 13:53:44 
Comment: 

IMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb 

I Avge 339.73 350.91 
SDev 1.04 1.45 
%RSD .30589 .41308 

I #1 339.00 351.94 
#2 340.47 349.89 

I Elem V 2924 Ca3179 
Units ppm ppm 
Avge .0158 4.706 

I SDev .0000 .025 
%RSD .0000 .5216 

I #1 .0158 4.688 
#2 .0158 4.723 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2203/2 
ppb 
334.15 

2.28 
.68285 

332.54 
335.76 

Cd2265 
ppb 
12.294 

.025 
.20450 

12.277 
12.312 

Tue 05-05-98 01:56:20 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
.6521 3.171 6.983 .0294 
.0039 .014 .029 .0001 
.5991 .4292 .4205 .4826 

.6493 3.161 6.962 .0293 

.6549 3.180 7.003 .0295 

030U71 



IAnalYSiS Report Tue 05-05-98 01:59:04 PM page 1 

I Method: 3PBCD Sample Name: T04680D 
Run Time: 05/05/98 13:56:29 

Operator: 

Comment: 
IMode: CONC Corr. 

Elem Pb2203 

Factor: 1 

2203/1 2203/2 Mg2790 A13082 Fe2714 Mn2576 
Units ppb 

I Avge 187.50 
SDev .38 

ppb ppb ppm ppm ppm ppm 
192.75 184.88 1.019 3.777 7.611 .0315 

l.12 l.13 .007 .018 .028 .0001 
%RSD .20175 .58300 .61021 .6780 .4632 .3645 .3948 

I #1 187.23 193.54 184.08 1.015 3.765 7.592 .0314 
#2 187.77 19l. 96 185.68 1.024 3.790 7.631 .0316 

I Elem V 2924 
Units ppm 

Ca3179 Cd2265 
ppm ppb 

Avge .0165 

I SDev .0009 
%RSD 5.780 

5.613 17.117 
.017 .115 

.3077 .67339 

I #1 .0158 
#2 .0172 

5.601 17.035 
5.625 17.198 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0:0072 



IAnalYSiS Report 

I Method: 3PBCD Sample Name: T04680S 
Run Time: 05/05/98 13:59:14 
Comment: 

IMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb 

I Avge 665.32 683.80 
SDev 3.79 1.54 
%RSD .56993 .22496 

I #1 
#2 

I Elem 
Units 
Avge 

I SDev 
%RSD 

I #1 
#2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

662.63 
668.00 

V 2924 
ppm 
.4793 
.0012 
.2524 

.4784 

.4801 

682.71 
684.89 

Ca3179 
ppm 
16.10 

.05 
.3162 

16.06 
16.13 

2203/2 
ppb 
656.09 

4.92 
.74944 

652.61 
659.56 

Cd2265 
ppb 
57.869 

.198 
.34172 

57.729 
58.009 

Tue 05-05-98 02:01:50 PM page 1 

qperator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
10.65 6.304 9.323 .4892 

.03 .021 .033 .0014 
.2783 .3315 .3530 .2921 

10.63 6.289 9.300 .4882 
10.68 6.319 9.346 .4902 

O:l0073 



I Analysis Report Tue 05-05-98 02:04:30 PM 

I Method: 3PBCD Sample Name: T04680SD 
Run Time: 05/05/98 14:01:55 

Operator: 

Comment: I Mode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb I Avge 646.55 663.87 
SDev 1.96 1.60 
%RSD .30347 .24127 

I #1 645.16 665.00 
#2 647.93 662.74 

I Elem V 2924 Ca3179 
Units ppm ppm 
Avge .4676 15.39 

I SDev .0009 .03 
%RSD .1906 .2038 

I #1 .4670 15.37 
#2 .4682 15.41 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2203/2 
ppb 
637.90 

3.74 
.58651 

635.25 
640.54 

Cd2265 
ppb 
55.880 

.068 
.12225 

55.832 
55.928 

Mg2790 
ppm 
10.36 

.03 
.2631 

10.34 
10.38 

A13082 Fe2714 
ppm ppm 
6.064 9.029 

.025 .024 
.4168 .2644 

6.046 9.012 
6.082 9.045 

page 1 

Mn2576 
ppm 
.4724 
.0011 
.2349 

.4716 

.4731 

O~007·1 



I Analysis Report Tue 05-05-98 02:07:11 PM page 1 

I 
Method: 3PBCD Sample Name: T04680P 
Run Time: 05/05/98 14:04:36 

Operator: 

Comment: 
IMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb 

I 
Avge 807.49 830.11 
SDev 2.82 .05 
%RSD .34874 .00584 

I #1 805.50 830.15 
#2 809.48 830.08 

I Elem V 2924 Ca3179 
Units ppm ppm 
Avge .4920 4.695 

I 
SDev .0019 .021 
%RSD .3752 .4454 

I #1 .4907 4.680 
#2 .4933 4.710 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

2203/2 
ppb 
796.19 

4.25 
.53331 

793.19 
799.19 

Cd2265 
ppb 
59.143 

.097 
.16480 

59.074 
59.212 

Mg2790 
ppm 
.6505 
.0041 
.6313 

.6476 

.6535 

A13082 
ppm 
5.139 

.020 
.3972 

5.124 
5.153 

Fe2714 Mn2576 
ppm ppm 
8.091 .4973 

.035 .0018 
.4266 .3605 

8.067 .4960 
8.116 .4986 

030075 



,IAnalYSiS Report 

lMethod: 3PBCD Sample Name: T04681 
!mun Time: 05/05/98 14:07:16 

Comment: 
Ir0de: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb I Avge 80.257 85.099 
SDev .123 .841 
%RSD .15368 .98816 

I #1 
#2 

I Elem 
Units 
Avge 

I SDev 
%RSD 

I #1 
#2 

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

80.344 
80.169 

V 2924 
ppm 
.0149 
.0004 
2.556 

.0147 

.0152 

85.694 
84.504 

Ca3179 
ppm 
61.91 

.14 
.2335 

61. 81 
62.01 

2203/2 
ppb 
77.839 

.235 
.30179 

77.673 
78.005 

Cd2265 
ppb 
2.5970 

.0324 
1.2459 

2.5742 
2.6199 

Tue 05-05-98 02:09:52 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
2.301 3.432 10.79 .0401 

.008 .004 .02 .0000 
.3657 .1204 .1854 .0663 

2.295 3.429 10.77 .0402 
2.307 3.435 10.80 .0401 

030076 



IAnalYSiS Report 

lMethod: 3PBCD Sample Name: T04682 
~un Time: 05/05/98 14:09:57 

Comment: 
Ir0de: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb 

IAvge 48.882 52.014 
, SDev .277 1.337 
, %RSD .56647 2.5708 

'11#1 48.686 52.960 
#2 49.077 51.069 

I Elem 
~ Units 

Avge 

t SDev 
%RSD 

1#1 
#2 

,I 
,I 
I 
I 
,Ii 

• -
I 
I 
I 
.1 

V 2924 
ppm 
.0123 
.0003 
2.065 

.0122 

.0125 

Ca3179 
ppm 
18.74 

.11 
.5798 

18.66 
18.81 

2203/2 
ppb 
47.318 

1.083 
2.2882 

46.552 
48.083 

Cd2265 
ppb 
1.7868 

.0463 
2.5924 

1. 7540 
1.8195 

Tue 05-05-98 02:12:33 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
2.278 4.639 10.86 .0957 

.014 .033 .07 .0005 
.6332 .7071 .6356 .5473 

2.268 4.616 10.81 .0953 
2.288 4.662 10.91 .0960 

030077 



~IAnalYSiS Report 

I Method: 3PBCD Sample Name: T04682L 
Run Time: 05/05/98 14:12:39 
Corrnnent: 

IIMode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb 

I Avge 9.9358 6.8622 
SDev .1341 2.2986 
%RSD 1.3496 33.497 

I #1 
#2 

I Elem 
Units 

t 
Avge 
SDev 

I %RSD 

I #1 
#2 

.' 
I 
I 
I.' 

I 
I 
I 
,I 

" I 
I 

• 

10.031 
9.8410 

V 2924 
ppm 
.0043 
.0000 
.0000 

.0043 

.0043 

5.2368 
8.4875 

Ca3179 
ppm 
3.772 

.000 
.0121 

3.772 
3.772 

2203/2 
ppb 
11. 470 

1.349 
11. 757 

12.424 
10.517 

Cd2265 
ppb 
.40231 
.16365 
40.677 

.51802 

.28659 

Tue 05-05-98 02:15:14 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
.4239 .9019 2.207 .0190 
.0021 .0027 .005 .0000 
.4962 .2964 .2485 .1873 

.4254 .9001 2.203 .0190 

.4224 .9038 2.211 .0189 

020078 



~tlAnalYSiS Report 

I Method: 3PBCD 
Run Time: 05/05/98 
Comment: t Mode: CONC Corr. 

11 Elem Pb2203 
Units ppb 

I Avge 505.10 
SDev .05 

I' 
'I 
I 
I , 
I 
'I 
I 
I 
I 
I, 
I 
,I 
I 
I 

%RSD .00948 

#1 505.14 
#2 505.07 

Elem V 2924 
Units ppm 
Avge .2542 
SDev .0006 
%RSD .2504 

#1 .2538 
#2 .2547 

QC Standard Tue 05-05-98 02:17:52 PM page 1 

Sample Name: CCV Operator: 
14:15:17 

Factor: 1 

2203/1 2203/2 Mg2790 A13082 Fe2714 Mn2576 
ppb ppb ppm ppm ppm ppm 
515.57 499.87 2.799 1.196 .6983 .2487 

.54 .20 .007 .002 .0039 .0004 
.10543 .03993 .2613 .1625 .5544 .1713 

515.96 499.73 2.794 1.195 .6956 .2484 
515.19 500.02 2.804 1.197 .7010 .2490 

Ca3179 Cd2265 
ppm ppb 
2.932 254.30 

.003 .61 
.0930 .24111 

2.930 253.86 
2.934 254.73 

030079 



'IAnalYSiS Report Blank Sample 

'IMethod: 3PBCD Sample Name: Blank 
Run Time: 05/05/98 14:17:56 
Comment: 

"Mode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 

I 
Units ppb ppb 

I ' Avge -.79259 -1.0524 
SDev .32912 1.7895 
%RSD 41.524 170.04 

II #1 
#2 

I Elem 
Units 
Avge 

I SDev 
, ' %RSD 

I #1 
J #2 

-.55987 
-1.0253 

V 2924 
ppm 
.0035 
.0003 
7.252 

.0033 

.0037 

.21297 
-2.3177 

Ca3179 
ppm 
-.0154 

.0005 
2.946 

-.0157 
-.0151 

2203/2 
ppb 
-.66289 

.39995 
60.334 

-.94570 
-.38008 

Cd2265 
ppb 
.14310 
.01666 
11.642 

.15488 

.13132 

Tue 05-05-98 02:20:30 PM page 1 

qperator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
.0098 .0076 .0230 .0001 
.0021 .0000 .0000 .0000 
21. 37 .0000 .0000 23.57 

.0084 .0076 .0230 .0001 

.0113 .0076 .0230 .0001 

030080 



I Analysis Report QC Standard 

fl Method: 3PBCD Sample Name: rEC1 
Run Time: 05/05/98 14:20:33 
Comment: 

IlMode: CONC Corr. Factor: 1 

I Elem Pb2203 2203/1 

t 
Units ppb ppb 
Avge .08626 -21.173 
SDev .06851 1.010 

,I 
I 
,', 
I 
;t 
I 
I 
,I 
j 

t, 
I, 
I 
I 
:1 
II 

%RSD 79.426 4.7705 

#1 .13470 -20.459 
#2 .03781 -2l.887 

Elem V 2924 Ca3179 
Units ppm ppm 
Avge .0070 253.3 
SDev .0002 .3 
%RSD 2.737 .1276 

#1 .0068 253.5 
#2 .0071 253.1 

2203/2 
ppb 
10.700 

.402 
3.7529 

10.416 
10.984 

Cd2265 
ppb 
-.88141 

.20063 
22.762 

-1.0233 
-.73955 

Tue 05-05-98 02:23:16 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
250.8 255.1 101.8 .0088 

.2 .4 .1 .0000 
.0933 .1576 .1420 .1013 

251.0 255.4 101.9 .0088 
250.6 254.8 101.7 .0088 

030081 



l'AnalysiS Report QC Standard 

'IMethod: 3PBCD Sample Name: IEC2 
Run Time: 05/05/98 14:23:20 
Comment: 

I,Mode: CONC Corr. Factor: 1 

Elem Pb2203 2203/1 
Units ppb ppb t Avge -.98231 -2.2539 
SDev .68887 1.7996 

I 
%RSD 

I #1 
#2 

J' Elem 
Units 
Avge 

I SDev 
_ %RSD 

·t #1 #2 

70.127 79.841 

-.49521 -3.5264 
-1.4694 -.98145 

V 2924 Ca3179 
ppm ppm 
4.891 .0251 

.022 .0032 
.4568 12.69 

4.875 .0273 
4.907 .0228 

2203/2 
ppb 
-.34746 
1.93122 
555.81 

1. 0181 
-1. 7130 

Cd2265 
ppb 
-2.4408 

.0872 
3.5711 

-2.3792 
-2.5025 

Tue 05-05-98 02:25:54 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
.0541 .1937 .1230 4.965 
.0004 .0022 .0065 .023 
.7404 1.129 5.248 .4626 

.0544 .1952 .1275 4.949 

.0538 .1921 .1184 4.982 

030082 



I Analysis Report QC Standard 

I Method: 3PBCD Sample Name: ICSA 
Run Time: 05/05/98 14:26:07 
Comment: 

ItMode: CONC Corr. Factor: 1 

, I Elem Pb2203 2203/1 

I 
Units ppb ppb 

) 
\ 

Avge .45158 -35.781 
SDev 1.1758 .890 

,', 
J 
f 
I 
'I 
I: , 
I 
" 

, 
'l , 

%RSD 260.38 2.4870 

#1 -.37985 -35.152 
#2 1.2830 -36.410 

Elem V 2924 Ca3179 
Units ppm ppm 
Avge .0158 480.5 
SDev .0000 .6 
%RSD .0000 .1219 

#1 .0158 480.1 
#2 .0158 480.9 

2203/2 
ppb 
18.541 

2.207 
11.904 

16.980 
20.101 

Cd2265 
ppb 
-1.2579 

.0731 
5.8108 

-1.3096 
-1.2062 

Tue 05-05-98 02:28:43 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
493.2 495.0 195.1 .0201 

1.1 .6 .3 .0001 
.2264 .1219 .1741 .5288 

492.4 494.6 194.8 .0202 
494.0 495.4 195.3 .0201 

030083 



I Analysis Report QC Standard 

I Method: 3PBCD Sample Name: ICSAB 
Run Time: 05/05/98 14:28:49 
Comment: 

1
-Mode: CONC Corr. Factor: 1 

I Elem Pb2203 2203/1 )1 Units ppb ppb 
Avge 440.13 413.85 

'- _ SDev 2 . 21 2 . 80 

') 
" I-
'I , 
II 

'I 
'I 
I --
1'1 

.' 
" 

I, 

i'/ 
I, 

%RSD .50163 .67751 

#1 438.57 415.83 
#2 441.69 411.87 

Elem V 2924 Ca3179 
Units ppm ppm 
Avge .0146 482.4 
SDev .0001 .4 
%RSD .4351 .0915 

#1 .0146 482.1 
#2 .0147 482.7 

2203/2 
ppb 
453.25 

4.71 
1.0392 

449.92 
456.58 

Cd2265 
ppb 
436.01 

.50 
.11469 

435.66 
436.37 

Tue 05-05-98 02:31:26 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
499.4 500.1 196.2 .0186 

.9 .5 .2 .0000 
.1711 .1097 .1029 .0955 

498.8 499.7 196.0 .0186 
500.0 500.5 196.3 .0186 

030084 



I Analysis Report QC Standard Tue 05-05-98 02:34:03 PM page 1 

'I Method: 3PBCD Sample Name: CCV 
, Run Time: 05/05/98 14:31:29 

Operator: 

, Comment: I Mode: CONC Corr. Factor: 1 

\ Elem Pb2203 2203/1 2203/2 Mg2790 A13082 Fe2714 Mn2576 

II Units ppb ppb ppb 
Avge 499.43 509.58 494.36 
SDev .82 l. 97 .25 

ppm ppm ppm ppm 
2.698 1.103 .6575 .2430 

.023 .024 .0203 .0003 
%RSD .16413 .38623 .04984 .8575 2.181 3.091 .1023 

I #1 500.01 510.97 494.54 
#2 498.85 508.19 494.19 

2.715 1.120 .6718 .2432 
2.682 1.086 .6431 .2428 

I Elem V 2924 Ca3179 Cd2265 
Units ppm ppm ppb 

I 
Avge .2470 2.768 252.05 
SDev .0005 .023 .36 
%RSD .2062 .8212 .14243 

I #1 .2474 2.784 252.30 
#2 .2467 2.752 251.80 

I 

OJ0085 



I Analysis Report Blank Sample 

I Method: 3PBCD Sample Name: Blank 
Run Time: 05/05/98 14:43:02 
Comment: 

IIMode: CONC Corr. Factor: 1 

, 'Elem Pb2203 2203/1 
Units ppb ppb II A vge - . 47198 - 3 . 0956 
SDev .72448 1.7415 
%RSD 153.50 56.256 

,I #1 
#2 

, 

, Elem 
, 'Units 

Avge 

" 

SDev 
_ %RSD 

~l :~ 

'I 
I 

" I , 
I, 
t 
I"~ ,:, 
I' 
I, 

.04030 -1.8642 
-.98427 -4.3270 

V 2924 Ca3179 
ppm ppm 
.0023 -.0627 
.0000 .0000 
.0000 .0000 

.0023 -.0627 

.0023 -.0627 

2203/2 
ppb 
.83786 
.21675 
25.869 

.99113 

.68460 

Cd2265 
ppb 
.07199 
.10760 
149.47 

-.00410 
.14807 

Tue 05-05-98 02:45:36 PM page 1 

Operator: 

Mg2790 A13082 Fe2714 Mn2576 
ppm ppm ppm ppm 
-.0351 -.0327 -.0110 -.0005 

.0000 .0013 .0177 .0000 
.0000 4.083 162_0 1.861 

-.0351 -.0318 .0016 -.0005 
-.0351 -.0337 -.0235 -.0005 

0:]0086 



I Analysis Report 

J Method: 3 PBCD 
, Run Time: 05/05/98 

Comment: 
Mode: CONC Corr. 

I, Elem Mg2790 
Units ppm I" Avge 4.830 
SDev .011 
%RSD .2178 

,I, #1 4.822 
#2 4.837 

" 

II 
'J 
I 
'I 

" ,I, 

1 , 
.' It 
I 
'I 
I, 

Sample Name: T04099 
14:47:36 

Factor: 1 

A13082 Fe2714 
ppm ppm 
5.526 217.8 

.009 .7 
.1627 .3295 

5.520 217.3 
5.533 218.3 

Tue 05-05-98 02:49:43 PM page 1 

lOX Operator: 

Mn2576 V 2924 Ca3179 Cd2265 
ppm ppm ppm ppb 
3.120 .0645 15.10 -3.3992 

.010 .0002 .04 .2074 
.3291 .2961 .2949 6.1023 

3.112 .0644 15.07 -3.2525 
3.127 .0646 15.13 -3.5459 

030087 



I Analysis Report Tue 05-05-98 02:51:56 PM page 1 

'I Method: 3PBCD Sample Name: T04099D lOX 
Run Time: 05/05/98 14:49:50 

Operator: 

Comment: I, Mode: CONC Corr. Factor: 1 

Elem Mg2790 A13082 '1 Units ppm ppm 6 
Avge 5.299 4.69 
SDev .008 .008 
%RSD .1550 .1630 

"I #1 5.294 
5.305 

4.701 
4.690 

I 
I 
I, 
I' 
I 
I' 
\1 
1 , 
j 

1 
I, 
I 
I 

#2 

Fe2714 
ppm 
196.2 

.3 
.1572 

196.0 
196.4 

Mn2576 V 2924 Ca3179 Cd2265 
ppm ppm ppm ppb 
3.819 .0735 18.91 -3.3876 

.007 .0011 .02 .0514 
.1771 1.472 .1153 1. 5181 

3.814 .0727 18.90 -3.4239 
3.823 .0743 18.93 -3.3512 

O~OOtj8 



IIAnalysiS Report 

I Method: 3 PBCD 
Run Time: 05/05/98 
Comment: 

IlMode: CONC Corr. 

, Elem Mg2790 
Units ppm 1 Avge 9.046 

\ SDev .002 
%RSD .0244 

J #1 9.045 
#2 9.048 

I 
" 

,', 
'I' 
" 

I 

Sample Name: T04099S 
14:52:03 

Factor: 1 

A13082 Fe2714 
ppm ppm 
6.028 210.4 

.007 .3 
.1109 .1337 

6.023 210.2 
6.033 210.6 

Tue 05-05-98 02:54:10 PM page 1 

lOX Operator: 

Mn2576 V 2924 Ca3179 Cd2265 
ppm ppm ppm ppb 
5.588 .1587 26.72 .47379 

.009 .0001 .03 .04166 
.1636 .0802 .0953 8.7926 

5.581 .1586 26.70 .44433 
5.594 .1588 26.74 .50324 

C300S9 



,I, Analysis Report 

I Method: 3 PBCD 
Run Time: 05/05/98 
Comment: I Mode: CONC Corr. 

, Elem Mg2790 
, Units ppm 

"Avge 11.22 
SDev .02 
%RSD .1562 

I #1 11.21 
#2 11.24 

I 
I 
I, 
I) 
I 
I 
I 
1 
'I 

• , 
I 
I 
I 

Tue 

Sample Name: T04099SD lOX 
14:54:18 

Factor: 1 

A13082 Fe2714 Mn2576 
ppm ppm ppm 
6.628 213.3 4.190 

.015 .3 .005 
.2310 .1493 .1176 

6.617 213.1 4.186 
6.639 213.5 4.193 

05-05-98 02:56:24 PM page 1 

Operator: 

V 2924 Ca3179 Cd2265 
ppm ppm ppb 
.1331 30.38 .72020 
.0005 .05 .00490 
.3827 .1571 .68025 

.1327 30.35 .72367 

.1334 30.42 .71674 

030090 



,I Analysis Report 

I Method: 3PBCD Sample Name: T04108 
Run Time: 05/05/98 14:56:33 
Comment: I Mode: CONC Corr. Factor: 1 

, Elem Mg2790 A13082 Fe2714 
Units ppm ppm 

I , Avge 11 . 37 5 . 403 
SDev .01 .013 
%RSD .1269 .2406 

I #1 11.36 
11. 38 

5.394 
5.413 

I 
I 
I 

II. 

t , 
I 
1 
'I 
I 
I 

#2 

ppm 
64.10 

.06 
.0901 

64.06 
64.14 

Tue 05-05-98 02:58:37 PM page 1 

20X Operator: 

Mn2576 V 2924 Ca3179 Cd2265 
ppm ppm ppm ppb 
6.110 .1577 59.19 -3.7939 

.007 .0000 .04 .0274 
.1068 .0000 .0684 .72200 

6.105 .1577 59.16 -3.8132 
6.115 .1577 59.22 -3.7745 

0300~1 



IIAnalysiS Report QC Standard 

I Method: 3PBCD Sample Name: rEC1 
Run Time: 05/05/98 14:58:41 
Comment: 

IIMode: CONC Corr. Factor: 1 

\- Elem Mg2790 A13082 
Units ppm ppm -I Avge 253.0 255.6 
SDev .3 .0 
%RSD .1167 .0139 

I #1 
#2 

252.8 
253.2 

255.6 
255.6 

Fe2714 
ppm 
102.2 

.1 
.0902 

102.2 
102.3 

Tue 05-05-98 03:00:54 PM page 1 

Operator: 

Mn2576 V 2924 Ca3179 Cd2265 
ppm ppm ppm ppb 
.0096 .0076 253.6 -.96148 
.0004 .0002 .2 .18900 
4.601 2.510 .0622 19.657 

.0100 .0075 253.5 -1.0951 

.0093 .0077 253.7 -.82784 

OJOU~2 



I Analysis Report 

I Method: 3PBCD 
Run Time: 05/05/98 
Comment: 
Mode: CONC Corr. 

II Elem Mg2790 
Units ppm 

I Avge .1278 
SDev .0188 
%RSD 14.74 

• #1 .1411 
#2 .1145 

I 
I 
,I 
I 
I 
'I, 
I 
I 
I 
I 
I , 
I 
I 

QC Standard 

Sample Name: IEC2 
15:00:58 

Factor: 1 

A13082 
ppm 
.2741 
.0204 
7.448 

.2885 

.2596 

Fe2714 
ppm 
.1743 
.0307 
17.59 

.1960 

.1526 

Tue 05-05-98 03:03:03 PM page 1 

Operator: 

Mn2576 V 2924 Ca3179 Cd2265 
ppm ppm ppm ppb 
4.977 4.895 .0993 -2.4864 

.004 .005 .0182 .0429 
.0851 .1027 18.31 1.7250 

4.974 4.892 .1122 -2.5167 
4.980 4.899 .0865 -2.4560 

030093 



I Analysis Report QC Standard 

I Method: 3PBCD Sample Name: ICSA 
Run Time: 05/05/98 15:03:18 
Comment: I Mode: CONC Corr. Factor: 1 

Elem Mg2790 A13082 'I Uni t s ppm ppm 
Avge 492.4 493.1 
SDev 1.0 .2 
%RSD .1940 .0494 

I, #1 491. 8 
493.1 

493.3 
492.9 #2 

I 
I 
II , 
I 
,I 
,I 

1 
I, 
I 
1 
I 
I 
I 

Fe2714 
ppm 
194.3 

.1 
.0759 

194.2 
194.4 

Tue 05-05-98 03:05:24 PM page 1 

Operator: 

Mn2576 V 2924 Ca3179 Cd2265 
ppm ppm ppm ppb 
.0216 .0180 477.3 -1.4195 
.0003 .0002 .7 .0372 
1. 521 1.063 .1380 2.6227 

.0218 .0181 476.9 -1.3932 

.0214 .0178 477.8 -1.4458 

u~O()~.-i 



IIAnalysiS Report QC Standard 

I Method: 3PBCD Sample Name: ICSAB 
Run Time: 05/05/98 15:05:31 
Comment: 

IIMode: CONC Corr. Factor: 1 

Elem Mg2790 A13082 
Units ppm ppm 

I Avge 500.8 498.9 
SDev 1.8 .9 

I 
I 
I, 
I 
I 
I 
I 
I , 
I 
I 
I, 
I 
I 

%RSD .3550 .1865 

499.6 
502.1 

498.2 
499.5 

Fe2714 
ppm 
196.4 

. 6 
.3046 

195.9 
196.8 

Tue 05-05-98 03:07:37 PM page 1 

Operator: 

Mn2576 V 2924 Ca3179 Cd2265 
ppm ppm ppm ppb 
.0192 .0153 481.7 436.71 
.0000 .0003 1.4 1. 33 
.1387 2.086 .2969 .30545 

.0192 .0150 480.7 435.76 

.0192 .0155 482.7 437.65 

OJOO~s 



IAnalYSiS Report QC Standard 

IMethod: 3PBCD Sample Name: CCV 
Run Time: 05/05/98 15:07:41 
Comment: 

IIMode: CONC Corr. Factor: 1 

Elem Mg2790 A13082 
Units ppm ppm 

I Avge 2.820 1. 238 
SDev .031 .036 

I, 

I 
I 
1 
,I 
,I 

I 
I 
I 
I 
I 
I 
I 
I 

%RSD 1.087 2.895 

2.842 
2.799 

1. 263 
1.213 

Fe2714 
ppm 
.7311 
.0342 
4.677 

.7553 

.7070 

Tue 05-05-98 03:09:46 PM page 1 

Operator: 

Mn2576 V 2924 Ca3179 Cd2265 
ppm ppm ppm ppb 
.2423 .2448 2.887 251.16 
.0000 .0001 .032 .21 
.0146 .0260 1.118 .08299 

.2423 .2448 2.910 251. 02 

.2423 .2449 2.864 251.31 

030U96 



I, Analysis Report Blank Sample 

I Method: 3PBCD Sample Name: Blank 
Run Time: 05/05/98 15:09:49 
Comment: I Mode: CONC Corr. Factor: 1 

Elem Mg2790 A13082 
Units ppm ppm 

I Avge .0052 .0089 
SDev .0006 .0005 

I 
I 
I 
,I 
'I 
I 
I 
I 
I 
I 
I 
I 
I, 
I 
I 

%RSD 11.47 5.439 

#1 
#2 

.0057 

.0048 
.0093 
.0086 

Fe2714 
ppm 
.0050 
.0023 
45.00 

.0066 

.0034 

Tue 05-05-98 03:11:54 PM page 1 

Operator: 

Mn2576 V 2924 Ca3179 Cd2265 
ppm ppm ppm ppb 
-.0003 .0028 -.0254 .09939 

.0000 .0001 .0009 .00010 
9.223 2.245 3.580 .10102 

-.0003 .0028 -.0247 .09932 
-.0003 .0029 -.0260 .09946 

030097 
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D. Laboratory Logs 
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Analyst ~ 

EA LABORATORIES 
METALS DIGESTION LOG-SOIl(SoUd) 

Dam: 5' c.JL '13 
Method No: (EAL~·) ZJ) 5O:rLP Final Volume: lCCtIJ J 

Reagents Added: \too \ \' \ \-h~Q~ 3 !L m \C~~ rWn~~ IOaJ l ~c~ lj2 Q~ I 5~ l C"~ ~( 
-' 

-~$5lQ 1V\~ 75 L/ S"' iL ~ tl. 8: Mvl-/513 Reagent Lot Numbers: ,-

Matnx spike: LCS: 
Standard Stodt Id: Stock Source: fVl 0 43~1 lYlo ~3~] "-cc;, Saud lC1-
Volume of stodt added: { Q(O' - Volume of stock: I e:[!' ~.£ {I, 01" ±±: 2 33 

~~~~~ 
Weight Color Color Texture Artifacts ~ate Ho4Qte Comments 

G Before After 10 Setting 

Pri JO(n \ ~ G 1o(~r5" r~ - V1Dne. 1ft (~A \ Q 
~tc~:rl'+ IGf{\ I I ~- - ,. I X(CS ,~y \,OSlfJ '~f'O~ ~tt-~~ -fi l'te. Au R-. 
i-r()4/(J[(j "D~('! (cl~~(( 

~AlQ~~' ld)/U7 
:rr4to ~~<. 1\,0550 

h'o4~ ~.Jll u itO~Dl oJ 

~~I l.01'lJ ".,j.-' 11wI a"" I 
1D~(r.~'" i .N~:', If orOJo.\ .., V J ~ \Y' Y\,.,VlP . 

- -- - ~ 
/ 

V 
/' 

~-

~)U: UD I.b U ____ ill wg 

~ I , ~AY/~ 
'-, 

V19c 18 
.... ""', \j L.I 
/~ ----

• t::Jy I , -.:;-
~ 

, 

./ 
/' - ~ ---- -----/ ' . -

Samples measured by: .... A .... d .... !1 .... (Y\ _____ -

S;:amples prepared bY:-eklie~.Q ..... V\()~_~ __ 
Samples filtered and batched bY:._....;:~:::;.I{):...._._ __ --

00004~ 

030099 
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,. .:...... -.. 
- - '. "·:·-EA:·.L.AJlORA-TORIES PRE-DIGESTION SPIKE LOG 

- '-FURNAC@ 

ANAL YST diAh1 FINAL VOLUME: ICP 50~L 
FN 50/100 mL 

CLIENT /ihh A)0.5 

SAMPLE RANGE __ T<~~_~6~$~Q_-_%~o/~ __________________________ _ 

ICP SPIKE STOCK USED rnQ;t3Q2 

FURNACE STOCK USED ___ _ 

METHOD:Z W$ '-t 6 

ELEMENT 

Ag SW846 
Ag CLP/200 

AI. As. Ba. Se 

Ca,K,Mg.Na 

Cd. Be 

Co, Mn, Ni, Pb, Sb. 
V,Zn 

Cr 

Cu 

Fe 

B, Si, Ti, Sn 

Mo, Sr 

-- _. 

SUBSTOCKA 
CONC. (PPM) 

SO 
5.0 

200 

1000 

5.0 

50.0 

20.0 

25.0 

100 

100 

50.0 

....... ---

VOLUME OF STOCK USED (ICP) 1(1 rn.:..-. 

VOLUME OF STOCK USED (FN), ___ _ 

FINALCONC. 
(PPB) 

500 
50.0 

2000 

10000 

50.0 

500 

200 

250 

1000 

1000 

500 

030100 
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.=- .... : --
- - - -- -- - -- . - -.. . TRACE ICP I FURNACE LEVELS . . . 

=As SW846 ._ -
As CLP/200 

Se SW846 
Se CLP/200 

Ph SW846 . . 
Ph CLP/200 

TI SW846 
Tl CLP1200 

Ag SW846 
Ag CLP/200 

Cd SW846 
Cd elP/200 

Ni SW846 
Ni ClP/200 

Cr SW846 
Cr ClP/200 

Cu SW846 
Cu ClP1200 

Be SW846 

.. -' 

.... " --'.' -.. _ ............ . 

. 2.5 
4.0 

5.0 
1.0 

2.5 
2.0 

2.5 
5.0 

5.0 
2.5 

0.5 
0.5 

2.5 
5.0 

2.5 
2.5 

2.5 
2.5 

0.5 

.. -­---

-

. . 

- . 

. . 

25.0 
40.0 

50.0 
ID.O 

25.0 
20.0 

25.0 
50.0 

50.0 
25.0 

5.0 
5.0 

25.0 
50.0 

25.0 
25.0 

25.0 
25.0 

5.0 

030101 



METAL'S STANDARD PREP LOGBOOK 113 

Std. number Date Analyst ~td Name /\Ictal Stock Lot Number 

o 
w 
o .... 
o 
N 

,~ 

\ 

.I 

.L 

Source 

. <--h ' 
se.. Ala, 
T\ ~\() I 

" I 

Cone. \ 01. or Final Vol. Final Acid Lolli Exp. Date 
Stod.. Cone. 

IO~L 
I II I 

~J 

L L 
';-/)-7'7 

i I J 

, 

000098 



-_ .. - .... ---
METAL'S ST ANDARO PREP LOGBOOK 113 

Std. number Date Analyst Std Name Metal Stock Lot Number Conc. Vol. or Final Vol. Final ACid Lot II Ellp. Olte 
Source Stock Conc. 

- - -- 10/'11 
- -- - l6lq~ 

(Ylo3~qO '-,'1 :~ ~ ~ A ~ m:rz.. l.~ '-..1(1 --- ---- - .:r/T 

1YI 0339 , lJS '11- 8I'M StV ~ MLY. , H P fYtj3z =JIo ~~ }OO.OI'I.- ItfJlA"L i~_ttl6'S ~~KI9') 9f.s1n-

qJqp 

10/91 

1//9lf 



.......... - ......... _--_ .. .. - - -,';:,"-'-
METAL'S STANDARD PREP LOGBOOK IIJ 

Std. number 

~O)~/t;I 

"" 0 ~ l{ Ict 

1/110)£1).0 

~ (J")'f ~ ( 

I!lO 3~;;.;;L 
rn o3tf;)3 
PIa 34 ;) t../-
M () ;3 tf-.,J Q 
M~4~k 
/Ylb3l/ 21 

\.'1 

~o1l(1.Y' 

~{)3¥ll1 

1}1C) 3'130 
t 

"'to ~'f l I 
""t 0 J l( ~ l. 

o 
w 
o 
~ 
c 
~ 

Date 

G- qJl7 

l 
6 -'1-tl) 

tL 
r.,jqlcr 

~/'I Jq~ 

,,'I 
G--IO- q1 

6-10- q1 

c.' "I'll-
..t, 

r; -fl .. <n 
J 

Anllysl Std Name 

I/.dlAt 1';,. ~-Ttl 

~,. 

'" #!~Jft } 't>q 
l m&.c. 

Jh Rue,u 

f!LW-iF5-

· C( ",/e.SA 
Mil 

MJJ ~(... 

.'-. ~ \. J 
~A. .... ~-rtl 
J !Ita. c 

~ Oa~~hb 
.J ~ 

~ 

~I/,.., £-¢ 
~ f'tu.( 

Metal Stotk Lot Number 
Source 

l-ftj j+11( 1/ ,.,,, 11 '.'7 

HTII,¥- K~~"" 

tL (l'C;q F~OI ~'r, 
/-(c. Ihll/ "-t7)IIIQ, 

't/f;" . .,~- " 

i-/ I? r;clI "" IJ.% .!,t,-tI "l 
fb - (;~ 

V '-/2U!ctV bl.3bl.-
<;.u--
l~~ 

I Iv. J..fi1et> 5 S()?J..? 
I Sf.-L- { ,Slu.L- .:? :r. J. M-J.-Ia~ 

luca.... A~ 

As (/lt1J- mo~i'I 

fb tnll32.IS 

Sb (l1 0 2.1"1'8 

Cd ~~ fYJ032H'I 

St- JTf};,KtL fY10~ 

/-1f 14« ({ tit 0 1 cttf 

~ /l(clq IFl() JII (q 

~ ~Y8Jl fV1tJ~3rJ 

~ ~ ~, 
f~ ~.I11 ~())'1{~ , 

I1,C(4. "'\11 J 1.(( q 

\-\- h~\l1 

Cont. Vol. of Final Vol. Final Acid Lot II Elp. Date 
Stock Cont. 

IOt'I,~,. / ~I Il?tJ .. / JtJ/~". h7KI'$'FJ 7-o/-Q) 

l , f ~ i 4 

/0 diJM /, tJ VII ( I t/I/.,., { /(JI/.Ld 11'rHIIIJ t-q-97 

~ l, i- .L j ~ 

ItJNJ,pf)h 4-T3I't.L - &/qfqg 
II~~ I 

~ I(j{)~ I"- (.,. /,/Q8 
I fl5D~L -- J 

1~j>IJ" /1 hAL lr/c;I?~ 
,taHttt ~AL IL g;rI/A ~=~ ql~k1 , 

~~ 'i/ ,II \~' ~4 'v 
IOAI1¥' ((),../ IcJcJ-. ( ,o~"t I ... rlr~-Jl b- It:'- t{ I 

~ I { ( { ( 

zs- PPht 12fJ4.lL. lOOm/- 30~ \/0:" fl!'¥!'. 
"o:rt~ ~ It hJ.. 

-~ ~ ~ JJ J, j, 

lo./J'~ / ... 1 It'l"" It?~j;:'/' /-ror&-" 6-/1'4/ 

't- l , l- l {~ 

ooot11 

-
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METAI.'S STANDARD PREP I.OGBOOK IIJ 

Std. number 

H0315t> 

NO'?/15 I 

Uate I Analyst I Std Name I Metal I Stock 
Source 

Lot Number Cone. Vol. or I Final Vol. I Final I Acid Lot /I I Elp. Date 
Stock Cone. 

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

, d, fl' 
(J 2J/ ilh!rt1 

000145 



I[TAI.'S SrANUARU PREP 1.0GOOOl< /13 

SId. numher Uale Analysl Sid Name l\1elal Sioek 1.01 Number Cone. Vol. of Final Vol. Final Arid Lot /I Exp. Dale 
Source Sioek Cone. 

III II 

Col-- fY\ D2>~1t) .. 

:...L.J M. u.c..1()4~\':-":~~-f;l--",IPoI~lllh~l ... oc;...)h'-f.:_r'~VJ--- ~~ ~CCC.L f\'lO~~3 11f\ri7)a)M 9tSD.u-L 16D~ Iro1ID{)oh t1~~Soq Shlylqi 
tn~A!t 1'10401~ J ~OO LQ l ~ L " J 

• 
I 

- \ 

---

____ 1----1--

0001.87 



METAL'S STANDARD PREP LOGBOOK 114 

SId. number Dale Analyst SId Name Melal Sloe:k Lot Number Cone:. Vol. of Final Vol. Final Add Lot II Ellp. Date 
Soure:e Stoe:k Cone:. 

IYlD UlL.~f 6/z)Qr Jh :ito/ rn~ ImeJI·r tnl>313f ~ / /"ttL 1{JlJ(),v -YJ:J;; 
('J.IX. ./ 

7,~jl£P gjZ)qg 

~ ~t ~£ I lhtJ3t 31 ~ } 
Yl. rr71112 '/ L ffi"") 11')1, t 1 .",..""II::l.{ .... I ~ L\ " l!wl. ~/ , IIU"'1" -c.....-- ....v, ,., , v I I '=>'V/~ 

~ ~;!, hL/!fi V- I ... 
~~ 

0 

UI 1/'11" .:J /'I()?~ lUlu.... J ) 

'" 
... 

,Y}() l/-lI-_3.3 I 4219f h 'fIJJ!i« tyl1x<.J.A H.P rnl5?:>~:L JDJ J600r-u ~ 1~2Iq~ 

~~1 
" iJ (nlxlJb ~ rn03143 , \. ./ , ..I Ij ) ", ~ 

m~4-3~ b\~lqx 1(~1 I PUr (J H.P fl1 (J1.J, 4--:' ~ llrJ. ZCD~ 7J)l\rb 1-}\7 q~ 
JY\Dt.J-4 ~ blL-lotx ~~rv l~fb2- ,y2IQ '¥' 

"-[.I ~ ZOr-J- \.) \Cb~ob U J' \I~ ,.J "-
ty1ol./-4--af.o !Qz rtff ~ Still- /nIX i H.P fl7~3(, ~,t S.()I\.L JOOtJrJ... ~l; ~219Y 

~. 
. tn/v. 5 J, {VI ()~ 7 L/() L /OI\.L ili '-..) .. J ~ 

l(Iot/cJ3i S/~% Jh reez... Ur1 Rcrcc...., Ml?>3~ I f'i5lJ.f)()1l ~rJ.. IClJlJrJ. ~f)()n ~~tt i~~ ~c.f/9R 
v ~ mtJ?:4l.3 

I L 
, 

l j \I.., "-

yy)D~~J' ~4-ICfi YVY Te(.I(!EG4 I~[U-( LVj{ I~~'I~~ ~ 1.CIyJ. ~7(ff)rJ ~ 
L / / / ~ffv2 

o· 
.vrnD4I Q' 

, 

I ~!v~ rnD4(~ , 
~iL " l.J \.J ~'" "J \,1 'lJ 

LfOlV3Y L.rdtlhr MS fiJ~ A_1 ~ aAOJkt9 100(>- qy~ ~-11ll IN'tf'I L2S5'f2, 5/1/qg 
~ 

, 

~OU>84-
' , 

r:;lJ..u..( 
I I 

I 

e .. l lot 038'25"""" ~~ 
c,- "'O'-7~1 50.~~ 

- C'-{ HM81~ ~ 
w ,it ,-., J \ f ~ Pj, \.~ Md-I3J~ i ~ Sb~ '" 

,. 
11' \ 1/ '" ~ r 
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~ ENVIRONMENTAL 
RESOURCE ASSOCIATES 
ARVADA, COLORADO 1-800-372-0122 

PriorityPoliutnT™/CLP Inorganic SOils 

Catalog NQ PPS-46 

Parameter 

TRACE METALS PriorityPoliutnT™ 
(Catalog No 6401 

aluminum 
antimony 
arsenic 
banum 
beryllium 
boron 
cadmium 
calCium 
chromium 
cobalt 
copper 
Iron 
lead 
magnesium 
manganese 
mercury 
molybdenum 
nickel 
potassium 
selenium 
sliver 
sodium 
strontium 
thallium 
tin 
titanium 
vanadium 
zinc 

CYANIDE PriorityPoliutnT™ 
(Catalog No 641) 

total cyanide 

Certified 
Value 

mglKg 

3980 
543 
108 
597 
47.6 
754 
114 
1nO 
422 
123 
68.9 
7300 
443 
1880 
128 
1 71 
61.1 
71.8 
2400 
706 
59.7 
280 
122 
n8 
790 
196 
643 
85.6 

fn!!lKg 

51 1 

Quality Control Standards 

Lot NQ 233 

Performance 
Acceptance Limits™ 

mglKg 

2100 - 5860 
510 - 103 
801 - 136 
45.2 - 74.2 
337 - 61 4 

534 - 97.3 
68.6 - 159 
1290 - 2250 
324 - 521 
975 - 148 
564 - 81.3 
2920 - 11700 
33.7 - 54.9 
1360 - 2400 
937 - 162 
1.16 - 2.26 
44.1 -781 
55.7 - B80 
1830 - 2970 
44.6 - 96 6 
306 - B8.8 
168 - 391 

B84 - 155 
445 - 111 
59.2 - 9B.9 
89.8 - 301 
439-847 
66.2 - 105 

27.0 - 75.2 

The Trace Metals Certified Values are equalto the mean lio::,-=venes for each parameter as df,~ermlned In an 
Interlaboratory round robin study The standard was Jlgested us.r.;;; vanous EPA methods such as Method 3050, 
3051, etc and the digest analyzed by ICP and atomic abs.,rptlon spectroscopy 

The Cyanide Certified Value IS equal to the mean recovery as determined in an Interlaboratory round robin study. 
The standard was distilled and analyzed follOWing the procedure outlined In Method 9010, SW-B46. 

The Performance Acceptance Limits (pALs TM) are listed as gUidelines for acceptable analytical results given the 
limitations of the USEPA methodologies commonly used to determine these parameters and closely approximate the 95% 
confidence Interval The PALs TM are based on data generated by your peer laboratones In ERA's InterLaB TM programs. 
If your result falls outSide of the PALs TM, ERA recommends that you Investigate potentral sources of error In your 
preparation and/or analytical procedures For further technical aSSistance, call ERA at 1-800-372-0122 

For users of Internal standards, ERA has determined that scandium IS present In thiS SOil at 2.2 mg/Kg and that 
yttnum IS present at 17 mg/Kg 

'"t .., -o .., -f"'t 
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I 
I 
IsamPle# 

19804680 
9804681 
9804682 

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

% Solid/Moisture Report 
Samples: 9804680 through 9804682 

Blanks Included? N Other QC Included? N 

% 
Solid 

75.68 
76.87 
76.20 

% Date of 
Moisture Analysis Analyst 

24.32 04-MAY-98 KLL 
23.13 04-MAY-98 KLL 
23.80 04-MAY-98 KLL 

"-

May 7, 1998 7:01pm 
Page 1 

030109 



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

E. T echnicaI Review Checklist and Other Analysis Documentation 

030110 
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qOlJ-/(p'(D -' c;~rz-
3St-~S 

EA LABORATORIES 
QUALITY ASSURANCE SUMMARY 

FOR SW-846 ANALYSES 
Page lof 2 

Project~ L~ /rf2B ~~AnaIYSiS: Metals Analyst(s): ~ 
" t1 ';-./ I 

EA Laboratories Report No. '(VlI{ 

Reviewed bY: __ ' ·_---l.Q.--""'T'....ll----
Method, UI:ASW846 

Date: 51i I!!y Data Generator: vW 
----'~---

I Sam were analyzed within SIX months of sample collectIOn. Mercury was analyzed wlthm 28 days. ~ 
.1 

__ Yes __ No ___ NCR# 

2. ICP Initial Calibration: A calibration blank and at least three standards were analyzed daily, and the initial calibratIOn 
venficJH6n standard recovery was within 90-110%. The check standard recovery was Within ±5%. 
--LL. Yes __ No 

3 AA Calibration. A calibration blank and at least three standards were used to establish the curve, and the initial 
c~li~ verification standard recovery was within 90-110%. 
fJL12 Yes __ No 

4 Contmuing Calibration Verification (CCV): A CCV standard prepared from a source other than that of the initial 
calibratlon as used, and the result was 90-1 10% of the true value for both ICP and GFAA (80-120% for Mercury) 
The C was run at a frequency of 10% or every two hours and at the end of the run. 

Yes No 

5. A preparation blank was analyzed with each batch and all analytes are less than three times the MOL or below the 
reporting limit for the project. 

Yes No NCR# 

6. Matrix spikes, matrix spike duplicates and matrix duplicates were analyzed for each batch. Accuracy and precision 
cnteria were met for all analytes. Ifno specifY analyte and recovery or RPD. 

Yes No 

Analvte MS recoverY MSD recoverY DupRPD 

030111 
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EA LABORATORIES 
QUALITY ASSURANCE SUMMARY 

FOR SW-846 ANALYSES 
Page 2 of 2 

Project: ___ ~~_(.=..4'b~.!-IM_fl.::> __ _ Analysis: Metals 

EA Laboratories Rep~~ No., __ 1....L..J~~no..:llo.lo:....(_1 ____ _ 

Reviewed by:; ________ ---=~::.....l ____ _ 
Me'hOd,--~ It SW846 

Date: J V 

7. L~eria were met for all analytes. 
_"_Yes __ No NCR# 

Preparation Date. __ --=S~I.:...., I-!ti-ljli.-.-
AnalysIs Date· ___ 5"""-1-( <~(~t7.....l.(_ 

Comments: _____________________________ _ 
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REPORT QUALITY ASSURANCE RECORD 

Client: H-o.~·I1= 1-cwJ:;.on &scX'..,ic~ 
Project Number: 7DD O?:;, I C 

Author: L. Hr.] r--T~.( Q. C 

EA Report No.: ex?? I D 
Type Analysis: I D- dA~ -9:-'& ~"\L.ct -re.S ~ 
Test Organisms: fttc-Jel(a a.:z-fico.-

REPORT CHECKLIST 

CAtoc 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 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. 

9. Commentary reviewed and resolved. 

REVIEWER 

cJ-!rJ/qt 
I » 

Jjr2/f( 

AUTHOR 

;!~a·~ I I 

10. All study plan and quality assurance/control requirements have been met and the report is 

' •• 'DVed: ~~~L b'llghf 
PROJEC MA~E DATE 

o-(rJ/q~ 
D(fE 

~!1(P/9~ 
, DATE 

ATS·QA 12 
3/10/93 



APPENDIX F 

BACKGROUND SCREENING CONCENTRATIONS FOR 
OPERABLE UNIT 3 REMEDIAL INVESTIGATION 



JX-PSC44 SER 
PMW0399 

Table F-1 
Background Screening Concentrations for 

Operable Unit 3 Remedial Investigation 

Parameter 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Cooper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Sampling Event Report 
Potential Source of Contamination 44 

Naval Air Station 
JacksonVille, Florida 

I St Johns' Sediment 
(mg/kg) 

1,2395 

NO 

NO 

4.8 

NO 

NO 

1,914 

4.65 

06 

1.8 

1,644 

6.7 

353.8 

19.95 

NO 

NO 

122.8 

1.48 

NO 

NO 

NO 

3.65 

NO 

Analytical data for the specific metal In the sampled media are all below 
the reporting limits. 

Notes. mg/kg = milligrams per kilogram. 
NO = not detected 

F-1 



APPENDIX G 

CALCULATIONS OF RISK FROM CONTAMINATED SEDIMENT 
FOR POSSIBLE FUTURE RESIDENTS 



TABLEG-l 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SEDIMENT 
ADULT RESIDENT 
NAVAL AIR STATION JACKSONVILLE 
PSC44 

08-Dec-98 

Aug 1996 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL 

CONCENTRA110N SEDIMENT CS 
INGES110N RATE IR 
FRAC110N INGESTED PI 
ADHERENCE FACTOR AF 
ABSORPl'lON FRAC110N ABS 

VALUE 

chemIcal-specific 
100 

100% 
1 

chenucal-speclfic 

EQUATIONS 

UNITS SOURCE 

chenucal-speclfic CANCER RISK = INTAKE (mglkg-<lay) I CANCER SLOPE FACTOR (mglkg-<lay) -I 
mg/day USEPA,1995 
umtless Assumptton HAZARD QUOTIENT = INTAKE (mglkg-<lay) I REFERENCE DOSE (mglkg-<lay) 

mg/cm2-event USEPA,1995 
umtless USEPA, 1992b 

SURFACE AREA EXPOSED SA 2,500 cm2 USEPA, 1992a (below knees) 

DOSE ABSORBED PER EVENT DA.-, chenucal-speclfic mgt cm2-event USEPA, 1992a 

CONVERSION PACI'OR CF 1.00E-09 kg/ug Orgaruc conversIon 
CONVERSION FACI'OR CF 1.00E-06 kg/mg Inorgaruc conversIOn 

BODYWEIGBT BW 70 kg USEPA,1991 
EXPOSURE FREQUENCY EF 50 days/year [1] Assumptton 
EXPOSURE DURA110N ED 24 years USEPA,1991 

AVERAGING TIME 

CANCER AT 70 years USEPA,1991 
NONCANCER AT 24 years USEPA,1991 

[1] Umts for exposure frequency are events/year m the calculatton of the dermally absorbed dose_ 
USEPA,1991 Human Health Evaluatton Manual, Supplemental GuIdance: "Standard Default Exposure Factors" , 

OSWER Dlfecttve 9285 _6-03_ 
USEPA, 1992a_ Dermal Exposure Assessment: Pnnclples and Apphcattons; EPAl600/8-911011B; January 1992_ 
USEPA, 1992b_ USEPA RegIOn IV Gwdance Memorandum; February 10, 1992_ 
USEPA, 1995_ Supplemental Gwdance to RAGS: RegIOn IV, Human Health RIsk Assessment Bullettn No_ 3_ 

ABB-Envlfomnental ServICes, Inc_ 
Appg-44_xls 
12/8/98 

INTAKE-INGESTION = CS:I IR IElI~E:I EEl: ED 
BW • AT I 365 dayslyr 

INT AKE-DERMAL = (DA..... I EF I ED I SA) 

BW I AT I 365 dayslyr 

Where: 

DAe- = CS x AF.ABS .CF 

Note: For noncarcinogenic elTecIs, AT = ED. 



TABLEG-l 

DIRECf CONTACf WTIH AND INCIDENTAL INGESTION OF SEDIMENT 
ADULT RESIDENT 
NAVAL AIR STATION JACKSONVILLE 
PSC44 

CARCINOGENIC EFFECTS 

INORGANIC OR 
COMPOUND ORGANIC 

110 

benzo(a)anthracene 0 

benzo(a)pyrene 0 

benzo(b )nuOI'llntbene 0 

indeno(I,2,3-cd)pyrene 0 

arsenic I 

SEDIMENT 

CONCENTRATION 

10000 

8500 

14000 

2800 

1.7 

UNITS INTAKE 
INGESTION 

(mg/kg-day) 

ug/kg o OE+OO 
ug/kg O.OE+OO 
ug/kg O.OE+OO 
ug/kg O.OE+OO 
mg/kg O.OE+OO 

SUMMARY CANCER RISK 

ORAL CANCER RISK DERMAL INTAKE DERMAL CANCER RISK 
CSF[l] INGESTION ABS [2] DERMAL CSF [I, 3] DERMAL 

(mglkg-day) ·1 (mg/k2-day) (mglkg-day) ·1 

7.3 O.OE+OO 0.01 L7E-07 8 L3E-06 
73 O.OE+OO 0.01 14E-07 8 LlE-06 
7.3 O.OE+OO 0.01 23E-07 8 L9E-06 
7.3 O.OE+OO 0.01 47E-08 8 3.8E-07 
1.5 O.OE+OO 0.001 29E-09 1.5 4.3E-09 

OE+OO SE-06 
[I] RelatJ.ve potency factors have been appbed to the CSF, for carcmogemc PARs. ReIattve potency factors are denved m "ProvlSlonal GuIdance for QuantrtaIlve RIsk Assessment of Polycycbc Aromallc Hydrocarbons," USEPA, 1993 
[2] USEPA RegIOn IV gwdance specIfies abaorpllon factors of 1 % for orgamcs and 0 1 % for morgamcs (February 10, 1992) 
[3] Calculated from oral CSFs 
NE = not evaluated 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SEDIMENT UNITS INTAKE 

COMPOUND ORGANIC CONCENTRATION INGESTION 
110 (mglkg-day) 

benzo(a)anthracene 0 10000 ug/kg O.OE+OO 
benzo(a)pyrene 0 8500 ug/kg O.OE+OO 
benzo(b )nuorantbene 0 14000 ug/kg O.OE+OO 
indeno(I,2,3-cd)pyrene 0 2800 ug/kg o OE+OO 
arsenic I 1.7 mg/kg o OE+OO 

SUMMARY HAZARD INDEX 
[I] USEPA Regton IV gwdance speCIfies abaorpllon factors of 1 % for orgamcs and 0 1 % for morgamcs (February 10, 1992) 
[2] Calculated from oral RIDs 
ND = no data avaJIable 

ABB-EnVll'onmental SelVlceS, Inc 

Appg-44 xis 
12/8/98 

ORAL HAZARD DERMAL INTAKE DERMAL HAZARD 

RID QUOTIENT ABS [I] DERMAL RID [2] QUOTIENT 
jJtIgIkg-day) INGESTION (mglkg-day) (mglkg-day) DERMAL 

ND 0.01 49E-07 ND 
ND 0.01 42E-07 ND 
ND 0.01 68E-07 ND 
ND 0.01 14E-07 ND 

0.0003 O.OE+OO 0.001 83E-09 0.00029 2.9E-05 

OE+OO 3E-05 

TOTAL 
CANCER 

RISK 

L3E-06 
LlE-06 
L9E-06 
3.8E-07 
4.3E-09 

SE-06 

TOTAL 
HAZARD 

QUOTIENT 

2.9E-05 

3E-05 



TABLE G-2 

DIRECT CONTACT WITII AND INCIDENTAL INGESTION OF SEDIMENT 
CHILD RESIDENT 
NAVAL AIR STATION JACKSONVILLE 
PSC44 

08-Dec-98 

Aug 1996 

EXPOSURE PARAMETERS 

PARAMETER 

CONCENTRATION SEDIMENT 

INGESTION RATE 

FRACI10N INGESTED 

ADHERENCE FACTOR 

ABSORPTION FRACI10N 

AG£..WElGHTED SURFACE AREA 

DOSE ABSORBED PER EVENT 

CONVERSION FACTOR 

CONVERSION FACTOR 

BODY WEIGHT 

EXPOSURE FREQUENCY 

EXPOSURE DURATION 

AVERAGING TIME 

CANCER 

NONCANCER 

SYMBOL VALUE 

CS chelDlcai-spec1fic 

IR 20 
FI 100% 

AF 1 
ABS chelDlcai-spectfic 

SA,..,.., 300 

DA.. ... chelDlcai-spectfic 

CF l00E-09 

CF 1 OOE-{)6 

BW 15 

EF 100 
ED 2 

AT 70 
AT 2 

UNITS SOURCE 

chelD1cai-specrlic 

mg/day USEPA,I995 
umtIess Assmnpbon 

mgt cm:Levem USEPA,I995 
umtIess USEPA, 1992b 

em' [1] (below knees) 

mg/cm2...eveJIt USEPA, 1992& 

kg/ug Orgamc ConversIon 
kg/mg Inorgamc conversIOn 

kg USEPA,I991 

days/year [2] Assmnpbon 

years USEPA,I995 

years USEPA,I991 

vears USEPA 1995 

[1] In estunatmg the derma!Jy absorbed dose for clnIdren age 4 through 6, the llme-weJgb!.ed, bodyweIght normahzed 

surface area exposed IS caiculated from surface area, exposure durabon, and body wetght for each of 6 age penods, age 1 through 6, 
pee USEPA, 1992 

[2] Units for exposure frequency are eveDls/year in the caiculallon of the derma!Jy absorbed dose 

USEPA, 1991 Hmnan Health Evaluallon Manual, SupplemenlBl GuJdance "SInndard Defauh Exposure Factors", 

OSWER Dlrecbve 9285 6-03 

USEPA, 1992& Denna! Exposure Assessment Pnnclples and Apphcabons, EPA/600/8-911011B, January 1992 

USEPA, 1992b USEPA RegIon IV Gwdance Memorandwn, February 10, 1992 

USEPA, 1995 SupplemenlBl Gwdance to RAGS RegIon IV, Hmnan Health RISk Assessment BuIlebn No 3 

ABB-EnvrromnenlBl SelVlCes, Inc 

Appg-44 xis 

12/8/98 

EQUATIONS 

CANCER RISK = INTAKE (mglkg-day) x CANCER SWPE FACTOR (mglkg-day)-I 

HAZARD QUOTffiNT = INTAKE (mglkg-day) t REFERENCE DOSE (mglkg-day) 

INTAKE~INGESTION = CS x IR X FI X CF X EF X ED 

BW x AT x 365 dayslyr 

INTAKE-DERMAL = (DAevent x EFt AT x 365 day_lyear) x SAsoilladJ 

Where: 

SA"" ... = SUM(SAI x EDlIBWI) 

DA.-. = CSxAF xABS xCF 

Note. For noncardnogeni~ etreds, AT ::: ED. 



TABLE G-2 

DIRECf CONf ACT WITH AND INCIDENf AL INGESTION OF SEDIMENf 
CmLD RESIDENf 
NAVAL AIR STATION JACKSONVILLE 
PSC44 

CARCINOGENIC EFFECTS 

COMi'OUND 

benzo(a)anthracene 
benzo(a)pyrene 
benzo(b )fluoranthene 
iodeoo( 1 ,2,3-cd)pyreoe 
arsenic 

0 

0 

0 

0 

I 

INORGANIC OR SEDIMENT 

ORGANIC CONCENTRATION 

110 

1()()()() 
8500 

14000 
2800 

1.7 

UNITS INTAKE 

INGESTION 

(ma/ko-day) 

ug/kg O.OE+OO 
ug/kg O.OE+OO 
ug/kg O.OE+OO 
ug/kg O.OE+oo 
mg/kg OOE+oo 

SUMMARY CANCER RISK 

ORAL CANCER RISK DERMAL INTAKE DERMAL 

CSF[I] INGESTION ABS[2] DERMAL CSF[I,3] 

(mglko-day) ·1 "112/ko-davl (mglko-day) ·1 

7.3 O.OE+oo 0.01 L2E-07 8 
7.3 O.OE+oo 0.01 LOE-07 8 
7.3 o OE+oo 0.01 16E-07 8 
7.3 o OE+oo 0.01 33E-08 8 
1.5 o OE+oo 0.001 20E-09 1.5 

OE+OO 
[I] Relative potency fuctors were apphed 10 the CSF. for cammgcruc PAlls Relative potency fuctors are denvcd m ·ProvlSlonai Gwdanoe for QuantitatIVe RISk Assessment for Po1ycychc Aromatic Hydrocarbons,· USEPA, 1993 

[2] USEPA RegIon N gIndance specIfies absorption fuctors of 1 % for orll'l1llcs and 0 1 % for mcrll'l1llcs (February 10, 1992) 
[3] Calculated from oral CSF s 
NE = not evaluated 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SEDIMENT UNITS INTAKE 

COMi'OUND ORGANIC CONCENTRATION INGESTION 

(ma/ko-day) 

bem:o(a)antbracene 0 10000 ug/kg O.OE+OO 
benzo(a)pyrene 0 8500 ug/kg O.OE+OO 
beuzo(b)nuorQDtheoe 0 14000 ug/kg O.OE+OO 
Indeoo(I,2,3-.,d)pyrene 0 2800 ug/kg O.OE+OO 
..... olc I 17 mg/kg O.OE+oo 

SUMMARY HAZARD INDEX 
[I] USEPA RegIon N gIndance spec1fies absorptIon fuctors of 1 % for orll'l1llCS and 0 1 % for morll'l1llcs (Februal)' 10, 1992) 
[2] Calculated from oral RIDs 
ND = no data avaIlable 

ABB-EnVl101lDlental ServIceS, me 
Appg-44 xis 
12/8/98 

ORAL HAZARD DERMAL INTAKE DERMAL 

RID QUOTIENT ABS[I] DERMAL RID [2] 

(ma/ko-day) INGESTION (mglko-day) (mg/ko-day) 

ND 0.01 41E-06 ND 
ND 0.01 3.5E-06 ND 
ND 0.01 5.8E-06 ND 
ND 0.01 L2E-06 ND 

0.0003 O.OE+oo 0001 7.0E-08 000029 

OE+OO 

CANCER RISK TOTAL 

DERMAL CANCER 

RISK 

94E-07 9.4E-07 
80E-07 8.0E-07 
1.3E-06 1.3E-06 
2.6E-07 26E-07 
3.0E-09 3.0E-09 

3E-06 3E-06 

HAZARD TOTAL 

QUOTIENT HAZARD 

DERMAL QUOTIENT 

2.4E-04 2.4E-04 

2E-04 2E-04 
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