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1.0 PROBLEM DEFINITION AND BACKGROUND 
 

In response to water quality concerns and the recommendations listed in the 

Remedial Action Plans for the Clinton River and St. Clair River AOCs, and the 

Blue Ribbon Commission Report, Macomb County, Oakland County, and St. 

Clair County have constructed a work plan to develop a comprehensive 

assessment of water quality of the Lake St. Clair, St. Clair River and Clinton 

River Watersheds.  The current project is part of a three-year comprehensive 

water quality monitoring effort to be conducted in Lake St. Clair, the Clinton River 

Watershed, and the St. Clair River Watershed (Belle, Black, and Pine River 

Watersheds).  It incorporates the Macomb County Health Department’s ongoing 

Lake St. Clair Assessment Project. 

 

The overall goal of this sampling effort is to provide a baseline sediment quality 

evaluation for the selected inland lakes located in Oakland County (Figure 1).  

These four lakes are located in the headwaters of the Clinton River watershed, a 

major contributor to the pollution problems that have plagued Lake St. Clair.  This 

effort comprises a small component of the larger Lake St. Clair Regional Water 

Quality Monitoring Project.   

 
The Clinton River watershed consists of 760 square miles of industrial, urban, 

suburban and agricultural land, primarily in Oakland and Macomb Counties.  

Following the completion of the Clinton River Remedial Action Plan in 1988, the 

entire Clinton River watershed was included as an Area of Concern.  According 

to the Clinton River Watershed Remedial and Preventive Action Plan Update 

(1998), the single greatest source of water quality problems in the Clinton River 

watershed and Lake St. Clair is storm water runoff and its associated pollutants. 
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1.1 Task Description  
Sediment samples were collected in sediment deposition zones in selected 

inland lakes in Oakland County (Table 1).  These areas were selected based on 

known outfall locations, inlet/outlet locations, and accessibility.  Core samples 

were collected using a Vibrocore sampler at 12 locations (3 in each lake) in 

accordance with the Quality Assurance Project Plan (QAPP) and Standard 

Operating Procedures (SOPs).   

 

Table 1.  Inland Lake Sampling Locations 

 
 

Designation Sample ID Location Date 
IL01 LV Lakeville Lake January 22, 2004 
IL02 LO Lake Orion December 22, 2003 
IL03 LL Loon Lake December 15, 2003 
IL04 SL Sylvan Lake December 13, 2003 
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2.0 SAMPLING METHODS 

 

2.1 Core Sampling 

Sediment samples were collected using a stainless steel OgeecheeTM Sand 

Corer with two-inch plastic CAB (cellulose acetate butyrate) core liners.  The 

nose of the corer was slowly lowered into the water at each location and was 

then pushed into the sediment bottom using the hand-held Vibracore unit.  Once 

the operator could no longer advance the core, the core was sealed at the top to 

maximize sample recovery, and the core was retrieved.  Each core liner was 

capped at both ends to contain the core and eliminate contamination of the 

sample.  A minimum of three cores were collected from each sample location.  

Based on visual estimates of the core samples, additional cores were collected 

until the total volume of sediment samples was sufficient for compositing and 

analysis. 

 

Due to freezing weather, the sealed liners were taken to ECT’s storage garage in 

Brighton for processing.  Cores from their respective sample locations were 

composited using a stainless steel bowl and a stainless steel spoon.  In areas 

where multiple layers of sedimentation were evident, each layer was composited 

separately.  The sample material was then transferred by way of the stainless 

steel spoon to clean pre-labeled containers provided by the laboratory.  The 

containers were filled to about 90% to allow additional homogenization at the 

laboratory, then placed in a cooler on ice for eventual transport to the laboratory.  

For each subsequent sample, the stainless steel bowl and utensils were cleaned 

and rinsed with nonionic detergent solution, deionized water, and site water prior 

to sampling at the new location. 
 

The composite samples were delivered under chain-of-custody to the laboratory 

for analysis.  Analysis of the sediment samples included chemical oxygen 

demand (COD), total organic carbon (TOC), oil and grease (FOG-HEM), total 
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petroleum hydrocarbons (TPH), total Kjeldahl nitrogen, total phosphorus, 

ammonia-nitrogen, polychlorinated biphenyls (PCB), polynuclear aromatic 

hydrocarbons (PAH), pesticides, and metals.   

 
2.2 Ponar Sampling 
Because of the large sediment volume required for toxicity analysis, additional 

surface sediment samples were collected using a stainless steel ponar dredge.  

Several ponar samples were collected from each location until a sufficient 

volume was collected for subsequent analysis.  Debris (such as rocks and plant 

material) occasionally interfered with the operation of the ponar, either causing 

the ponar to trigger early or inhibiting the device from completely closing.  This is 

considered normal when using a ponar.  The field notes reflect the number of 

times the ponar was deployed for each sample.  

 

A subcontracted laboratory (RTI Laboratories, Inc., Livonia, Michigan) analyzed 

sediment samples for the parameters listed in Table 2.  

 

After review of the chemical analytical results, the ponar samples from two 

locations on Lakeville Lake and two locations from Sylvan Lake were delivered to 

ASci Corporation, Environmental Testing Laboratory (Duluth, MN) for whole 

sediment toxicity analysis.  The results from the other analytical parameters for 

the other two lakes did not warrant performing the toxicity assays. 
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Table 2.  Sediment Analytical Parameters 

Parameter Abbreviation Method Container, 
Preservation 

Holding 
Time 

Chemical Oxygen Demand COD 410.1 8-oz glass, 4°C 28 days 

Total Organic Carbon TOC Walkley-
Black 

8-oz glass, 4°C 28 days 

Oil and Grease OGR 9071 8-oz glass, 4°C 14 days 
Total Petroleum 
Hydrocarbons TPH 418.1 8-oz glass, 4°C 28 days 

Total Kjeldahl Nitrogen as N TKN 351.2 8-oz glass, 4°C 28 days 
Total Phosphorus as P PHOS_T 365.2 8-oz glass, 4°C 28 days 
Ammonia as N NH3 350.1 8-oz glass, 4°C 28 days 
Polychlorinated biphenyls PCB 8082 4-oz glass, 4°C 14 days 
Polynuclear Aromatic 
Hydrocarbons PAH 8270C 8-oz glass, 4°C 14 days 

Pesticides  Individual compounds 
designated separately 

8081 4-oz glass, 4°C 14 days 

Metals (arsenic, barium, 
cadmium, chromium, copper, 
iron, lead, manganese, 
mercury, nickel, zinc) 

Individual elements 
designated separately 

6020, 7000A, 
6010B 

8-oz glass, 4°C 6 months 

E. coli ECOLI 9223 8-oz glass, Ambient 24 hours 

Toxicity, whole sediment TOX_W 

Hyalella 
azteca, 

Chironomus 
tentans 

2 liter plastic  
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3.0    RESULTS 

 

Laboratory results can be found in tabular form in Table 3a-d, which includes a 

table of results for each lake.  The laboratory analytical reports and a summary of 

the results for duplicate samples are included in Appendix A. 

 

Table 4 presents a comparison of a subset of the data to published sediment 

quality guidelines taken from three sources.   For this comparison only those 

results that exceeded one or more of the sediment quality guidelines are 

presented.   

 

The toxicity assay report from ASci Corporation, stated that “none of the ECT 

sediments (LV-01, LV-02, SL-02, and SL-03) caused statistically significant 

decreases in either organism survival or growth when compared to the West 

Bearskin reference control.”  The toxicity assay data are summarized in Table 5, 

and the ASci report  is included in Appendix B. 

 

Notes from the field personnel have been typed and can be found in Appendix C.  

 

Highlights of the sediment sampling results can be summarized as follows: 

 

• No PCBs were detected in any samples. 

• No pesticides were detected in any samples. 

• All three Loon Lake and two of the three Lakeville Lake sediment samples 

were highly enriched in organic matter. 

• The results of the analysis of three duplicate sediment samples in some 

cases falls outside the acceptance criteria for relative percent difference 

of 20%. 
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4.0 DISCUSSION 

 

The results of the sediment sampling of the inland lakes were compared to both 

the Environmental Protection Agency (EPA) Region 5 Resource Conservation 

and Recovery Act (RCRA) Ecological Screening Levels (ESL) and consensus-

based Probable Effects Concentrations (PEC) developed by MacDonald, et al. 

(2000).  Figure 2 presents a summary of the sediment results and compares 

them to the ESLs.  Table 4 lists the highest concentrations detected for these 

compounds and the location from which the sample was taken.   

 

The EPA ESLs are conservative screening criteria.  If concentrations of 

constituents identified in sediments exceed these values, the constituents should 

be evaluated further.  Conversely, if concentrations of constituents in sediment 

are below these values, then they are presumed to not present a potential 

ecological risk.  The PEC values, in contrast, represent an upper bound on 

screening criteria.  Constituent concentrations in sediment above these values 

are thought to likely have an adverse effect on potential ecological receptors and 

warrant further investigation.   In instances where no ESL or PEC value has been 

derived, an Apparent Effect Threshold (AET) value (Buchman, 1999) was used to 

provide a point of comparison.  The AET values were prepared specifically for 

sediments of Puget Sound, Washington, and are therefore not strictly applicable 

to the samples collected for this work. 

 

The sediment results will also be compared with results reported in the 2002 

Lake St. Clair Water Quality Assessment report published by the Macomb 

County Health Department.  This report summarizes sediment quality as 

reflected in samples collected at locations within the Clinton River watershed and 

in near-shore areas of Lake St. Clair. 
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4.1 Lakeville Lake – IL01 

On January 22, 2004, field crews mobilized to Lakeville Lake.  Since the lake 

was completely covered with ice, mobilization at this time was made possible by 

employing the assistance of an airboat and operator.  In order to collect samples, 

an auger was used to get through the ice.  The sampling procedures described 

above were followed. 

 

4.1.1 PAHs 

In the sample from location LV01, near the lake outlet, five PAHs were detected, 

four of which (chrysene, fluoranthene, naphthalene and pyrene) were present at 

concentrations above the ESLs.  However, none of these were above the PEC 

value. 

 

4.1.2 Trace Metals 

Several trace metals were present at elevated concentrations, particularly in the 

sample from LV02 and to a lesser extent at LV03.  While the levels are elevated 

and in some cases exceed the ESL, the concentrations are in many cases 

comparable to the statewide default background soil values established by the 

Michigan Department of Environmental Quality.  While this comparison of 

sediment concentrations with soils may not be strictly appropriate, it does provide 

an additional frame of reference for the trace metal concentrations observed. 

 

4.1.3 Other Parameters 

With the exception of E. coli, present at very low levels, many of the other 

parameters analyzed are elevated in samples LV02 and LV03, reflecting the very 

high organic matter content at these locations.  The oil and grease 

concentrations, as high as 620 mg/kg, may be indicative of stormwater or other 

discharges and also include some naturally occurring constituents of the 

sediment organic matter.    
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4.1.4 Comparison with Other Sediment Assessment Results 

The Macomb County Health Department prepared a comprehensive evaluation 

of the water quality of the Clinton River Watershed and its potential impact on 

Lake St. Clair (MCHD 2002).  The PAH and oil and grease values found in 

Lakeville Lake are roughly the same order of magnitude of the values found in 

the Clinton River Watershed samples and near-shore samples collected from 

Lake St. Clair.  Arsenic values, while generally on the same order of magnitude, 

were somewhat higher in Lakeville Lake than the nearshore Lake St. Clair 

sediment samples or the watershed sediment samples.  Other trace metals were 

roughly comparable to the MCHD study results.  COD, TOC, TKN and NH3 were 

generally elevated in Lakeville Lake relative to the Lake St. Clair results. 

 

4.2 Lake Orion – IL02 

On December 22, 2003, field crews mobilized to Lake Orion.  The bays and 

coves of the lake were frozen and inaccessible for sampling.  However, samples 

were collected at the opening of the inlet cove and at the outlet. 

 

4.2.1 PAHs 

No PAHs were detected in Lake Orion samples.   

 

4.2.2 Trace Metals 

No trace metals were detected at concentrations exceeding their respective 

ESLs.   

 

4.2.3 Other Parameters 

In contrast with the sediments from Lakeville Lake, Lake Orion sediments were 

very low in organic matter, the nutrient parameters, and oil and grease. 

 

4.2.4 Comparison with Other Sediment Assessment Results 

The Macomb County Health Department 2002 Lake St. Clair Assessment 



 

Lake St. Clair Regional Monitoring Project 
Inland Lake Sediment Report 
 
2/3/2005 

11 

identified trace levels of several pesticides, PCBs and PAHs, all of which were 

absent in the Lake Orion samples.  Other parameters, including trace metals, 

nutrients and oil and grease, were generally lower than concentrations identified 

in the Lake St. Clair Assessment. 

 

4.3 Loon Lake – IL03 

On December 15, 2003, field crews mobilized to Loon Lake.  The perimeter of 

the lake was frozen with approximately ½ - 2” of ice.  All sample locations were 

accessible with the boat. 

 

4.3.1 PAHs 

No PAHs were detected in Loon Lake sediment samples.  The practical 

quantitation limits were slightly elevated due to interference caused by the very 

high level of organic carbon in the samples.   

 

4.3.2 Trace Metals 

In the sample from LL01, arsenic was detected at a concentration of 14,100 

µg/kg, exceeding the ESL of 9,790 µg/kg.  Arsenic is well known to be present in 

unusually high concentrations in soils, groundwater and parent material in 

Oakland County and southeast Michigan in general, so concentrations in the 

10,000-20,000 µg/kg range in uncontaminated soils are commonplace.  Barium 

was detected in two samples exceeding the surrogate AET value of 48,000 

µg/kg.  However, barium in sediments is typically in the form of barium sulfate 

(barite) (Agency for Toxic Substances and Disease Registry [ATSDR] 1992).  

This form is extremely insoluble and essentially non-toxic to humans (ATSDR 

1992).  No other trace metals were detected at concentrations above the ESL. 

 

4.3.3 Other Parameters 

As was observed in the samples from Lakeville Lake, many of the other 

parameters analyzed (NH3-N, TKN, TOC, COD) are elevated in each of the Loon 
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Lake samples, reflecting the very high organic matter content at these locations.  

The oil and grease concentrations (hexane extractable material) were as high as 

1,400 mg/kg, very likely including naturally occurring constituents of the sediment 

organic matter. 

 

4.3.4  Comparison with Other Sediment Assessment Results 

The Macomb County Health Department 2002 Lake St. Clair Assessment 

identified trace levels of several pesticides, PCBs and PAHs, all of which were 

absent in the Loon Lake samples.  Arsenic was generally elevated in Loon Lake 

relative to the Lake St. Clair Assessment results.  Other trace metal 

concentrations in Loon Lake sediments were generally lower than the sediments 

collected in the Lake St. Clair study.  However, nutrients, TOC and COD were 

generally higher in Loon Lake sediments than those collected in the Lake St. 

Clair investigation.    

 

4.4 Sylvan Lake – IL04 

Field crews mobilized to Sylvan Lake on December 13, 2003.  The lake surface 

in the vicinity of the boat launch was frozen to approximately 15 feet from shore.  

An alternative launch was located downstream of the lake.  

 

4.4.1 PAHs 

Ten PAHs were detected in the sample from SL03 at concentrations exceeding 

one or more of the sediment quality guidelines (Table 4).  The source of these 

contaminants is likely a localized release of petroleum product such as diesel 

fuel, gasoline, or motor oil.  Trace metals levels in the PAH-impacted sample are 

relatively low, arguing against used oil (which typically contains elevated metals 

levels) as a potential source. 

   

4.4.2 Trace Metals 

Several trace metals were present at elevated concentrations in the sample from 
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SL02 and to a lesser extent at SL03.  While the levels are elevated and in some 

cases exceed the ESL, and PEC values, the concentrations are in many cases 

comparable to the statewide default background soil values established by the 

Michigan Department of Environmental Quality.  While this comparison of 

sediment concentrations with soils may not be strictly appropriate, it does provide 

an additional frame of reference for the trace metal concentrations observed. 

 

4.4.3 Other Parameters 

Most notable among the other parameters measured is the elevated oil and 

grease result (2,500 mg/kg) for the sample from SL02.  This is a contradictory 

result in a sense, since it is in the sample from SL03 that the PAHs were 

detected, and thus where one might expect the oil and grease result to be high.  

As was mentioned earlier, the oil and grease method will include naturally 

occurring organic material, and the sample from SL02 is higher in TOC than the 

other Sylvan Lake samples.  Nutrient data are roughly what would be expected 

based on the TOC content of the samples. 

 

4.4.4 Comparison with Other Sediment Assessment Results 

The PAHs identified in SL03 are similar both in terms of constituents identified 

and the levels at which they were measured to samples collected from near-

shore areas of Lake St. Clair.  Trace metals in Sylvan Lake are generally lower 

(with some exceptions) than samples collected during the Lake St. Clair study.  

In addition, other parameters, such as nutrients, COD and oil and grease were 

generally the same order of magnitude as in sediment samples from the Lake St. 

Clair study. 
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5.0 CONCLUSIONS 
 

• The results of this study establish a baseline for sediment quality in four 

inland lakes of Oakland County.   

 

• Although samples from Lakeville Lake and Sylvan Lake contained 

parameters of interest at concentrations that exceed some commonly 

used sediment quality criteria, the chemical composition of sediment 

samples does not reflect a serious negative impact of stormwater runoff or 

any other contaminant source. 

 
• Among the four lakes, Lake Orion had the lowest overall results for nearly 

every parameter. 

 

• Toxicity assay results for Lakeville Lake and Sylvan Lake samples showed 

no significant decreases in either organism survival or growth. 

 

• The results are in no sense surprising in view of the land uses surrounding 

these lakes and what is known about potential stormwater impacts.  With 

the exception of periodic or routine monitoring activities, no additional 

sampling is recommended at this time.  
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Report of Analytical Services

Attn: Mark Mikesell
Environmental Consult. & Tech.

719 Griswold
Suite 520
Detroit, MI  48226

Fax: 313-963-1707

Date Completed: 12/31/03

Date Received: 12/16/03

Date Reported: 12/31/03

PO #:

03-5523RTI Project#:

03-5523-1Report Number:

Project Name/#:

Project Description:

Project Title: 8270-PNA, 8082-PCB, Pesticides, Metals, COD, TOC, FOG, TKN, Ammonia

9 Sediment Smaples

LSCWQM; 03

Project Remarks:

Sample Summary

Sample ID Sample Matrix Date CollectedRTI Sample#

1L0431213S01 Sediment 12/13/031 03-5523-001

1L0431213S02 Sediment 12/13/032 03-5523-002

1L0431213S81 Sediment 12/13/033 03-5523-003

1L0431213S03 Sediment 12/13/034 03-5523-004

1L0431213S04 Sediment 12/13/035 03-5523-005

1L0331215S01 Sediment 12/15/036 03-5523-006

1L0331215S02 Sediment 12/15/037 03-5523-007

1L0331215S03 Sediment 12/15/038 03-5523-008

1L0331215S04 Sediment 12/15/039 03-5523-009

The data and information presented herein, while not guaranteed, are to the best of our knowledge accurate and true.  No warranty or guarantee implied or expressed is made regarding these 
analytical results, since securing and properly preserving representative samples and since sample custody chains are beyond RTI control.  The results provided by RTI are neither
intended to suggest product merchantability, nor for use in infringement of any existing patent.  RTI will not assume any liability or responsibility for any such infringement.  Alteration 
or reproduction other than in its entirety is not authorized by RTI Laboratories, Inc.

Approved by : _________________________________________________________            Date:________________________________________

David Vesey, Laboratory Manager,Environmental

31628 GLENDALE   LIVONIA, MI 48150   (734) 422-8000   FAX (734) 422-5342
Email: info@rtilab.com            Website: rtilab.com



 RESULTS OF ANALYSIS 

Page 2 of  38

Environmental Consult. & Tech.Client:

Project: LSCWQM, 03

RTI Project#: 03-5523

Page:03-5523-1Report Number:

Analyte PQLResult Units

03-5523-001; 1L0431213S01Sample ID:

8270 PNA Soil
Method(s): 3545, 8270 Analyzed by: JG3Date Analyzed: 12/30/03

Acenaphthene 290 ug/kg< 290

Acenaphthylene 290 ug/kg< 290

Anthracene 290 ug/kg< 290

Benzo(a)anthracene 290 ug/kg< 290

Benzo(a)pyrene 290 ug/kg< 290

Benzo(b)fluoranthene 290 ug/kg< 290

Benzo(ghi)Perylene 290 ug/kg< 290

Benzo(k)fluoranthene 290 ug/kg< 290

Chrysene 290 ug/kg< 290

Dibenzo(a,h)anthracene 290 ug/kg< 290

Fluoranthene 290 ug/kg< 290

Fluorene 290 ug/kg< 290

Indeno(1,2,3-cd)pyrene 290 ug/kg< 290

2-Methylnaphthalene 290 ug/kg< 290

Naphthalene 290 ug/kg< 290

Phenanthrene 290 ug/kg< 290

Pyrene 290 ug/kg< 290

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

2-Fluorobiphenyl (Surr) 57.0 30 - 115
Nitrobenzene-d5 (surr.) 63.0 23 - 120
Terphenyl-d14 (surr.) 59.0 18 - 137

8082 Soil PCB
Method(s): 3545, 8082 Analyzed by: JG3Date Analyzed: 12/29/03

Aroclor 1016 58 ug/kg< 58

Aroclor 1221 58 ug/kg< 58

Aroclor 1232 58 ug/kg< 58

Aroclor 1242 58 ug/kg< 58

31628 GLENDALE   LIVONIA, MI 48150   (734) 422-8000   FAX (734) 422-5342
Email: info@rtilab.com            Website: rtilab.com
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Environmental Consult. & Tech.Client:

Project: LSCWQM, 03

RTI Project#: 03-5523

Page:03-5523-1Report Number:

Analyte PQLResult Units

03-5523-001; 1L0431213S01Sample ID:
continued from previous page...

Aroclor 1248 58 ug/kg< 58

Aroclor 1254 58 ug/kg< 58

Aroclor 1260 58 ug/kg< 58

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 34 30 - 115

Chlorinated Pesticides
Method(s): 3545, 8081 Analyzed by: JG3Date Analyzed: 12/29/03

Aldrin 5.8 ug/kg< 5.8

Dieldrin 5.8 ug/kg< 5.8

Chlordane(Total) 29 ug/kg< 29

4,4'-DDT 5.8 ug/kg< 5.8

4,4'-DDE 5.8 ug/kg< 5.8

4,4'-DDD 5.8 ug/kg< 5.8

Endosulfan I 5.8 ug/kg< 5.8

Endosulfan II 5.8 ug/kg< 5.8

alpha-BHC 5.8 ug/kg< 5.8

beta-BHC 5.8 ug/kg< 5.8

gamma-BHC (Lindane) 5.8 ug/kg< 5.8

delta-BHC 5.8 ug/kg< 5.8

Endosulfan sulfate 5.8 ug/kg< 5.8

Endrin 5.8 ug/kg< 5.8

Endrin aldehyde 5.8 ug/kg< 5.8

Heptachlor 5.8 ug/kg< 5.8

Heptachlor epoxide 5.8 ug/kg< 5.8

Methoxychlor 5.8 ug/kg< 5.8

Toxaphene 290 ug/kg< 290

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 34.0 30 - 115

31628 GLENDALE   LIVONIA, MI 48150   (734) 422-8000   FAX (734) 422-5342
Email: info@rtilab.com            Website: rtilab.com
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Environmental Consult. & Tech.Client:

Project: LSCWQM, 03

RTI Project#: 03-5523

Page:03-5523-1Report Number:

Analyte PQLResult Units

03-5523-001; 1L0431213S01Sample ID:
continued from previous page...

Total Metals
Method(s): 3050, 6020 Analyzed by: AB2Date Analyzed: 12/23/03Date Prepared: 12/23/03

Arsenic, As 1740 ug/kg1160

Barium, Ba 23300 ug/kg1160

Cadmium, Cd 58.1 ug/kg< 58.1

Chromium, Cr 3600 ug/kg2910

Lead, Pb 5170 ug/kg1160

Selenium, Se 581 ug/kg< 581

Silver, Ag 581 ug/kg< 581

Copper, Cu 1630 ug/kg1160

Zinc, Zn 12100 ug/kg1160

Phosphorus, as P 103000 ug/kg1160

Mercury (Hg)
Method(s): 7471A Analyzed by: SMDate Analyzed: 12/29/03

Mercury, Hg 120 ug/kg< 120

COD - Soil
Method(s): 410.4 Analyzed by: SMDate Analyzed: 12/19/03

COD 6600 MG/KG23

Walkley-Black TOC
Method(s): WB Analyzed by: SMDate Analyzed: 12/23/03

Carbon, Total Organic, TOC 0.3 %0.1

Oil & Grease (FOG-HEM)
Method(s): 3540C, 1664-HEM Analyzed by: SMDate Analyzed: 12/29/03

Oil/Grease 400 mg/kg1.0

Oil & Grease (FOG)
Method(s): 3540C, 1664 Analyzed by: SMDate Analyzed: 12/24/03

Oil/Grease 30 mg/kg1.0
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Analyte PQLResult Units

03-5523-001; 1L0431213S01Sample ID:
continued from previous page...

Nitrogen-Kjeldahl
Method(s): 351.3 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Total Kjeldahl (TKN) 150 mg/kg1.2

Nitrogen-Ammonia
Method(s): 350.2 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Ammonia (as N) 18 mg/kg0.12
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Analyte PQLResult Units

03-5523-002; 1L0431213S02Sample ID:

8270 PNA Soil
Method(s): 3545, 8270 Analyzed by: JG3Date Analyzed: 12/30/03

Acenaphthene 370 ug/kg< 370

Acenaphthylene 370 ug/kg< 370

Anthracene 370 ug/kg< 370

Benzo(a)anthracene 370 ug/kg< 370

Benzo(a)pyrene 370 ug/kg< 370

Benzo(b)fluoranthene 370 ug/kg< 370

Benzo(ghi)Perylene 370 ug/kg< 370

Benzo(k)fluoranthene 370 ug/kg< 370

Chrysene 370 ug/kg< 370

Dibenzo(a,h)anthracene 370 ug/kg< 370

Fluoranthene 370 ug/kg< 370

Fluorene 370 ug/kg< 370

Indeno(1,2,3-cd)pyrene 370 ug/kg< 370

2-Methylnaphthalene 370 ug/kg< 370

Naphthalene 370 ug/kg< 370

Phenanthrene 370 ug/kg< 370

Pyrene 370 ug/kg< 370

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

2-Fluorobiphenyl (Surr) 70.0 30 - 115
Nitrobenzene-d5 (surr.) 82.0 23 - 120
Terphenyl-d14 (surr.) 75.0 18 - 137

8082 Soil PCB
Method(s): 3545, 8082 Analyzed by: JG3Date Analyzed: 12/29/03

Aroclor 1016 74 ug/kg< 74

Aroclor 1221 74 ug/kg< 74

Aroclor 1232 74 ug/kg< 74

Aroclor 1242 74 ug/kg< 74

Aroclor 1248 74 ug/kg< 74

Aroclor 1254 74 ug/kg< 74
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Analyte PQLResult Units

03-5523-002; 1L0431213S02Sample ID:
continued from previous page...

Aroclor 1260 74 ug/kg< 74

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 64 30 - 115

Chlorinated Pesticides
Method(s): 3545, 8081 Analyzed by: JG3Date Analyzed: 12/29/03

Aldrin 7.4 ug/kg< 7.4

Dieldrin 7.4 ug/kg< 7.4

Chlordane(Total) 37 ug/kg< 37

4,4'-DDT 7.4 ug/kg< 7.4

4,4'-DDE 7.4 ug/kg< 7.4

4,4'-DDD 7.4 ug/kg< 7.4

Endosulfan I 7.4 ug/kg< 7.4

Endosulfan II 7.4 ug/kg< 7.4

alpha-BHC 7.4 ug/kg< 7.4

beta-BHC 7.4 ug/kg< 7.4

gamma-BHC (Lindane) 7.4 ug/kg< 7.4

delta-BHC 7.4 ug/kg< 7.4

Endosulfan sulfate 7.4 ug/kg< 7.4

Endrin 7.4 ug/kg< 7.4

Endrin aldehyde 7.4 ug/kg< 7.4

Heptachlor 7.4 ug/kg< 7.4

Heptachlor epoxide 7.4 ug/kg< 7.4

Methoxychlor 7.4 ug/kg< 7.4

Toxaphene 370 ug/kg< 370

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 64.0 30 - 115

Total Metals
Method(s): 3050, 6020 Analyzed by: AB2Date Analyzed: 12/23/03Date Prepared: 12/23/03

Arsenic, As 2650 ug/kg1470
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Analyte PQLResult Units

03-5523-002; 1L0431213S02Sample ID:
continued from previous page...

Barium, Ba 129000 ug/kg1470

Cadmium, Cd 162 ug/kg73.5

Chromium, Cr 3680 ug/kg< 3680

Lead, Pb 2500 ug/kg1470

Selenium, Se 735 ug/kg< 735

Silver, Ag 735 ug/kg< 735

Copper, Cu 1620 ug/kg1470

Zinc, Zn 15900 ug/kg1470

Phosphorus, as P 80400 ug/kg1470

Mercury (Hg)
Method(s): 7471A Analyzed by: SMDate Analyzed: 12/29/03

Mercury, Hg 150 ug/kg< 150

COD - Soil
Method(s): 410.4 Analyzed by: SMDate Analyzed: 12/19/03

COD 40000 MG/KG29

Walkley-Black TOC
Method(s): WB Analyzed by: SMDate Analyzed: 12/23/03

Carbon, Total Organic, TOC 1.5 %0.1

Oil & Grease (FOG-HEM)
Method(s): 3540C, 1664-HEM Analyzed by: SMDate Analyzed: 12/29/03

Oil/Grease 330 mg/kg1.0

Oil & Grease (FOG)
Method(s): 3540C, 1664 Analyzed by: SMDate Analyzed: 12/24/03

Oil/Grease 1.0 mg/kg< 1.0

Nitrogen-Kjeldahl
Method(s): 351.3 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Total Kjeldahl (TKN) 580 mg/kg1.5
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Analyte PQLResult Units

03-5523-002; 1L0431213S02Sample ID:
continued from previous page...

Nitrogen-Ammonia
Method(s): 350.2 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Ammonia (as N) 26 mg/kg0.15
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Environmental Consult. & Tech.Client:

Project: LSCWQM, 03

RTI Project#: 03-5523

Page:03-5523-1Report Number:

Analyte PQLResult Units

03-5523-003; 1L0431213S81Sample ID:

8270 PNA Soil
Method(s): 3545, 8270 Analyzed by: JG3Date Analyzed: 12/30/03

Acenaphthene 290 ug/kg< 290

Acenaphthylene 290 ug/kg< 290

Anthracene 290 ug/kg< 290

Benzo(a)anthracene 290 ug/kg< 290

Benzo(a)pyrene 290 ug/kg< 290

Benzo(b)fluoranthene 290 ug/kg< 290

Benzo(ghi)Perylene 290 ug/kg< 290

Benzo(k)fluoranthene 290 ug/kg< 290

Chrysene 290 ug/kg< 290

Dibenzo(a,h)anthracene 290 ug/kg< 290

Fluoranthene 290 ug/kg< 290

Fluorene 290 ug/kg< 290

Indeno(1,2,3-cd)pyrene 290 ug/kg< 290

2-Methylnaphthalene 290 ug/kg< 290

Naphthalene 290 ug/kg< 290

Phenanthrene 290 ug/kg< 290

Pyrene 290 ug/kg< 290

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

2-Fluorobiphenyl (Surr) 73.0 30 - 115
Nitrobenzene-d5 (surr.) 76.0 23 - 120
Terphenyl-d14 (surr.) 72.0 18 - 137

8082 Soil PCB
Method(s): 3545, 8082 Analyzed by: JG3Date Analyzed: 12/29/03

Aroclor 1016 59 ug/kg< 59

Aroclor 1221 59 ug/kg< 59

Aroclor 1232 59 ug/kg< 59

Aroclor 1242 59 ug/kg< 59

Aroclor 1248 59 ug/kg< 59

Aroclor 1254 59 ug/kg< 59
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Analyte PQLResult Units

03-5523-003; 1L0431213S81Sample ID:
continued from previous page...

Aroclor 1260 59 ug/kg< 59

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 67 30 - 115

Chlorinated Pesticides
Method(s): 3545, 8081 Analyzed by: JG3Date Analyzed: 12/29/03

Aldrin 5.9 ug/kg< 5.9

Dieldrin 5.9 ug/kg< 5.9

Chlordane(Total) 29 ug/kg< 29

4,4'-DDT 5.9 ug/kg< 5.9

4,4'-DDE 5.9 ug/kg< 5.9

4,4'-DDD 5.9 ug/kg< 5.9

Endosulfan I 5.9 ug/kg< 5.9

Endosulfan II 5.9 ug/kg< 5.9

alpha-BHC 5.9 ug/kg< 5.9

beta-BHC 5.9 ug/kg< 5.9

gamma-BHC (Lindane) 5.9 ug/kg< 5.9

delta-BHC 5.9 ug/kg< 5.9

Endosulfan sulfate 5.9 ug/kg< 5.9

Endrin 5.9 ug/kg< 5.9

Endrin aldehyde 5.9 ug/kg< 5.9

Heptachlor 5.9 ug/kg< 5.9

Heptachlor epoxide 5.9 ug/kg< 5.9

Methoxychlor 5.9 ug/kg< 5.9

Toxaphene 290 ug/kg< 290

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 67.0 30 - 115

Total Metals
Method(s): 3050, 6020 Analyzed by: AB2Date Analyzed: 12/23/03Date Prepared: 12/23/03

Arsenic, As 2000 ug/kg1180
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Environmental Consult. & Tech.Client:

Project: LSCWQM, 03

RTI Project#: 03-5523

Page:03-5523-1Report Number:

Analyte PQLResult Units

03-5523-003; 1L0431213S81Sample ID:
continued from previous page...

Barium, Ba 25100 ug/kg1180

Cadmium, Cd 58.8 ug/kg< 58.8

Chromium, Cr 3180 ug/kg2940

Lead, Pb 4240 ug/kg1180

Selenium, Se 588 ug/kg< 588

Silver, Ag 588 ug/kg< 588

Copper, Cu 1180 ug/kg< 1180

Zinc, Zn 11200 ug/kg1180

Phosphorus, as P 96100 ug/kg1180

Mercury (Hg)
Method(s): 7471A Analyzed by: SMDate Analyzed: 12/29/03

Mercury, Hg 120 ug/kg< 120

COD - Soil
Method(s): 410.4 Analyzed by: SMDate Analyzed: 12/19/03

COD 9800 MG/KG24

Walkley-Black TOC
Method(s): WB Analyzed by: SMDate Analyzed: 12/23/03

Carbon, Total Organic, TOC 0.3 %0.1

Oil & Grease (FOG-HEM)
Method(s): 3540C, 1664-HEM Analyzed by: SMDate Analyzed: 12/29/03

Oil/Grease 160 mg/kg1.0

Oil & Grease (FOG)
Method(s): 3540C, 1664 Analyzed by: SMDate Analyzed: 12/24/03

Oil/Grease 15 mg/kg1.0

Nitrogen-Kjeldahl
Method(s): 351.3 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Total Kjeldahl (TKN) 190 mg/kg1.2
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Analyte PQLResult Units

03-5523-003; 1L0431213S81Sample ID:
continued from previous page...

Nitrogen-Ammonia
Method(s): 350.2 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Ammonia (as N) 9.8 mg/kg0.12
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Environmental Consult. & Tech.Client:

Project: LSCWQM, 03

RTI Project#: 03-5523
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Analyte PQLResult Units

03-5523-004; 1L0431213S03Sample ID:

8270 PNA Soil
Method(s): 3545, 8270 Analyzed by: JG3Date Analyzed: 12/30/03

Acenaphthene 370 ug/kg< 370

Acenaphthylene 370 ug/kg< 370

Anthracene 370 ug/kg< 370

Benzo(a)anthracene 370 ug/kg< 370

Benzo(a)pyrene 370 ug/kg< 370

Benzo(b)fluoranthene 370 ug/kg< 370

Benzo(ghi)Perylene 370 ug/kg< 370

Benzo(k)fluoranthene 370 ug/kg< 370

Chrysene 370 ug/kg< 370

Dibenzo(a,h)anthracene 370 ug/kg< 370

Fluoranthene 370 ug/kg< 370

Fluorene 370 ug/kg< 370

Indeno(1,2,3-cd)pyrene 370 ug/kg< 370

2-Methylnaphthalene 370 ug/kg< 370

Naphthalene 370 ug/kg< 370

Phenanthrene 370 ug/kg< 370

Pyrene 370 ug/kg< 370

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

2-Fluorobiphenyl (Surr) 68.0 30 - 115
Nitrobenzene-d5 (surr.) 77.0 23 - 120
Terphenyl-d14 (surr.) 63.0 18 - 137

8082 Soil PCB
Method(s): 3545, 8082 Analyzed by: JG3Date Analyzed: 12/29/03

Aroclor 1016 75 ug/kg< 75

Aroclor 1221 75 ug/kg< 75

Aroclor 1232 75 ug/kg< 75

Aroclor 1242 75 ug/kg< 75

Aroclor 1248 75 ug/kg< 75

Aroclor 1254 75 ug/kg< 75
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03-5523-004; 1L0431213S03Sample ID:
continued from previous page...

Aroclor 1260 75 ug/kg< 75

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 44 30 - 115

Chlorinated Pesticides
Method(s): 3545, 8081 Analyzed by: JG3Date Analyzed: 12/29/03

Aldrin 7.5 ug/kg< 7.5

Dieldrin 7.5 ug/kg< 7.5

Chlordane(Total) 37 ug/kg< 37

4,4'-DDT 7.5 ug/kg< 7.5

4,4'-DDE 7.5 ug/kg< 7.5

4,4'-DDD 7.5 ug/kg< 7.5

Endosulfan I 7.5 ug/kg< 7.5

Endosulfan II 7.5 ug/kg< 7.5

alpha-BHC 7.5 ug/kg< 7.5

beta-BHC 7.5 ug/kg< 7.5

gamma-BHC (Lindane) 7.5 ug/kg< 7.5

delta-BHC 7.5 ug/kg< 7.5

Endosulfan sulfate 7.5 ug/kg< 7.5

Endrin 7.5 ug/kg< 7.5

Endrin aldehyde 7.5 ug/kg< 7.5

Heptachlor 7.5 ug/kg< 7.5

Heptachlor epoxide 7.5 ug/kg< 7.5

Methoxychlor 7.5 ug/kg< 7.5

Toxaphene 370 ug/kg< 370

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 44.0 30 - 115

Total Metals
Method(s): 3050, 6020 Analyzed by: AB2Date Analyzed: 12/23/03Date Prepared: 12/23/03

Arsenic, As 6570 ug/kg1490
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Analyte PQLResult Units

03-5523-004; 1L0431213S03Sample ID:
continued from previous page...

Barium, Ba 77600 ug/kg1490

Cadmium, Cd 716 ug/kg74.6

Chromium, Cr 14500 ug/kg3730

Lead, Pb 157000 ug/kg1490

Selenium, Se 746 ug/kg< 746

Silver, Ag 746 ug/kg< 746

Copper, Cu 22800 ug/kg1490

Zinc, Zn 131000 ug/kg1490

Phosphorus, as P 379000 ug/kg1490

Mercury (Hg)
Method(s): 7471A Analyzed by: SMDate Analyzed: 12/29/03

Mercury, Hg 150 ug/kg< 150

COD - Soil
Method(s): 410.4 Analyzed by: SMDate Analyzed: 12/19/03

COD 65000 MG/KG30

Walkley-Black TOC
Method(s): WB Analyzed by: SMDate Analyzed: 12/23/03

Carbon, Total Organic, TOC 2.6 %0.1

Oil & Grease (FOG-HEM)
Method(s): 3540C, 1664-HEM Analyzed by: SMDate Analyzed: 12/29/03

Oil/Grease 2500 mg/kg1.0

Oil & Grease (FOG)
Method(s): 3540C, 1664 Analyzed by: SMDate Analyzed: 12/24/03

Oil/Grease 2000 mg/kg1.0

Nitrogen-Kjeldahl
Method(s): 351.3 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Total Kjeldahl (TKN) 780 mg/kg1.5
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03-5523-004; 1L0431213S03Sample ID:
continued from previous page...

Nitrogen-Ammonia
Method(s): 350.2 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Ammonia (as N) 59 mg/kg0.15
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Analyte PQLResult Units

03-5523-005; 1L0431213S04Sample ID:

8270 PNA Soil
Method(s): 3545, 8270 Analyzed by: JG3Date Analyzed: 12/30/03

Acenaphthene 300 ug/kg< 300

Acenaphthylene 300 ug/kg< 300

Anthracene 300 ug/kg< 300

Benzo(a)anthracene 800 ug/kg300

Benzo(a)pyrene 690 ug/kg300

Benzo(b)fluoranthene 840 ug/kg300

Benzo(ghi)Perylene 630 ug/kg300

Benzo(k)fluoranthene 770 ug/kg300

Chrysene 1400 ug/kg300

Dibenzo(a,h)anthracene 300 ug/kg< 300

Fluoranthene 2900 ug/kg300

Fluorene 300 ug/kg< 300

Indeno(1,2,3-cd)pyrene 610 ug/kg300

2-Methylnaphthalene 300 ug/kg< 300

Naphthalene 300 ug/kg< 300

Phenanthrene 910 ug/kg300

Pyrene 2200 ug/kg300

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

2-Fluorobiphenyl (Surr) 55.0 30 - 115
Nitrobenzene-d5 (surr.) 56.0 23 - 120
Terphenyl-d14 (surr.) 73.0 18 - 137

8082 Soil PCB
Method(s): 3545, 8082 Analyzed by: JG3Date Analyzed: 12/29/03

Aroclor 1016 61 ug/kg< 61

Aroclor 1221 61 ug/kg< 61

Aroclor 1232 61 ug/kg< 61

Aroclor 1242 61 ug/kg< 61

Aroclor 1248 61 ug/kg< 61

Aroclor 1254 61 ug/kg< 61
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Analyte PQLResult Units

03-5523-005; 1L0431213S04Sample ID:
continued from previous page...

Aroclor 1260 61 ug/kg< 61

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 67 30 - 115

Chlorinated Pesticides
Method(s): 3545, 8081 Analyzed by: JG3Date Analyzed: 12/29/03

Aldrin 6.1 ug/kg< 6.1

Dieldrin 6.1 ug/kg< 6.1

Chlordane(Total) 30 ug/kg< 30

4,4'-DDT 6.1 ug/kg< 6.1

4,4'-DDE 6.1 ug/kg< 6.1

4,4'-DDD 6.1 ug/kg< 6.1

Endosulfan I 6.1 ug/kg< 6.1

Endosulfan II 6.1 ug/kg< 6.1

alpha-BHC 6.1 ug/kg< 6.1

beta-BHC 6.1 ug/kg< 6.1

gamma-BHC (Lindane) 6.1 ug/kg< 6.1

delta-BHC 6.1 ug/kg< 6.1

Endosulfan sulfate 6.1 ug/kg< 6.1

Endrin 6.1 ug/kg< 6.1

Endrin aldehyde 6.1 ug/kg< 6.1

Heptachlor 6.1 ug/kg< 6.1

Heptachlor epoxide 6.1 ug/kg< 6.1

Methoxychlor 6.1 ug/kg< 6.1

Toxaphene 300 ug/kg< 300

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 67.0 30 - 115

Total Metals
Method(s): 3050, 6020 Analyzed by: AB2Date Analyzed: 12/23/03Date Prepared: 12/23/03

Arsenic, As 2320 ug/kg1220
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Analyte PQLResult Units

03-5523-005; 1L0431213S04Sample ID:
continued from previous page...

Barium, Ba 9760 ug/kg1220

Cadmium, Cd 220 ug/kg61.0

Chromium, Cr 7440 ug/kg3050

Lead, Pb 39400 ug/kg1220

Selenium, Se 610 ug/kg< 610

Silver, Ag 610 ug/kg< 610

Copper, Cu 9880 ug/kg1220

Zinc, Zn 46300 ug/kg1220

Phosphorus, as P 148000 ug/kg1220

Mercury (Hg)
Method(s): 7471A Analyzed by: SMDate Analyzed: 12/29/03

Mercury, Hg 120 ug/kg< 120

COD - Soil
Method(s): 410.4 Analyzed by: SMDate Analyzed: 12/19/03

COD 9700 MG/KG24

Walkley-Black TOC
Method(s): WB Analyzed by: SMDate Analyzed: 12/23/03

Carbon, Total Organic, TOC 0.6 %0.1

Oil & Grease (FOG-HEM)
Method(s): 3540C, 1664-HEM Analyzed by: SMDate Analyzed: 12/29/03

Oil/Grease 200 mg/kg1.0

Oil & Grease (FOG)
Method(s): 3540C, 1664 Analyzed by: SMDate Analyzed: 12/24/03

Oil/Grease 190 mg/kg1.0

Nitrogen-Kjeldahl
Method(s): 351.3 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Total Kjeldahl (TKN) 220 mg/kg1.2
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RTI Project#: 03-5523
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Analyte PQLResult Units

03-5523-005; 1L0431213S04Sample ID:
continued from previous page...

Nitrogen-Ammonia
Method(s): 350.2 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Ammonia (as N) 23 mg/kg0.12
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Analyte PQLResult Units

03-5523-006; 1L0331215S01Sample ID:

8270 PNA Soil
Method(s): 3545, 8270 Analyzed by: JG3Date Analyzed: 12/30/03

Acenaphthene 740 ug/kg< 740

Acenaphthylene 740 ug/kg< 740

Anthracene 740 ug/kg< 740

Benzo(a)anthracene 740 ug/kg< 740

Benzo(a)pyrene 740 ug/kg< 740

Benzo(b)fluoranthene 740 ug/kg< 740

Benzo(ghi)Perylene 740 ug/kg< 740

Benzo(k)fluoranthene 740 ug/kg< 740

Chrysene 740 ug/kg< 740

Dibenzo(a,h)anthracene 740 ug/kg< 740

Fluoranthene 740 ug/kg< 740

Fluorene 740 ug/kg< 740

Indeno(1,2,3-cd)pyrene 740 ug/kg< 740

2-Methylnaphthalene 740 ug/kg< 740

Naphthalene 740 ug/kg< 740

Phenanthrene 740 ug/kg< 740

Pyrene 740 ug/kg< 740

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

2-Fluorobiphenyl (Surr) 69.0 30 - 115
Nitrobenzene-d5 (surr.) 77.0 23 - 120
Terphenyl-d14 (surr.) 83.0 18 - 137

8082 Soil PCB
Method(s): 3545, 8082 Analyzed by: JG3Date Analyzed: 12/29/03

Aroclor 1016 150 ug/kg< 150

Aroclor 1221 150 ug/kg< 150

Aroclor 1232 150 ug/kg< 150

Aroclor 1242 150 ug/kg< 150

Aroclor 1248 150 ug/kg< 150

Aroclor 1254 150 ug/kg< 150

31628 GLENDALE   LIVONIA, MI 48150   (734) 422-8000   FAX (734) 422-5342
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03-5523-006; 1L0331215S01Sample ID:
continued from previous page...

Aroclor 1260 150 ug/kg< 150

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 62 30 - 115

Chlorinated Pesticides
Method(s): 3545, 8081 Analyzed by: JG3Date Analyzed: 12/29/03

Aldrin 15 ug/kg< 15

Dieldrin 15 ug/kg< 15

Chlordane(Total) 74 ug/kg< 74

4,4'-DDT 15 ug/kg< 15

4,4'-DDE 15 ug/kg< 15

4,4'-DDD 15 ug/kg< 15

Endosulfan I 15 ug/kg< 15

Endosulfan II 15 ug/kg< 15

alpha-BHC 15 ug/kg< 15

beta-BHC 15 ug/kg< 15

gamma-BHC (Lindane) 15 ug/kg< 15

delta-BHC 15 ug/kg< 15

Endosulfan sulfate 15 ug/kg< 15

Endrin 15 ug/kg< 15

Endrin aldehyde 15 ug/kg< 15

Heptachlor 15 ug/kg< 15

Heptachlor epoxide 15 ug/kg< 15

Methoxychlor 15 ug/kg< 15

Toxaphene 740 ug/kg< 740

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 62.0 30 - 115

Total Metals
Method(s): 3050, 6020 Analyzed by: AB2Date Analyzed: 12/23/03Date Prepared: 12/23/03

Arsenic, As 14100 ug/kg2940
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Analyte PQLResult Units

03-5523-006; 1L0331215S01Sample ID:
continued from previous page...

Barium, Ba 39400 ug/kg2940

Cadmium, Cd 176 ug/kg147

Chromium, Cr 7350 ug/kg< 7350

Lead, Pb 5000 ug/kg2940

Selenium, Se 1470 ug/kg< 1470

Silver, Ag 1470 ug/kg< 1470

Copper, Cu 4710 ug/kg2940

Zinc, Zn 27900 ug/kg2940

Phosphorus, as P 221000 ug/kg2940

Mercury (Hg)
Method(s): 7471A Analyzed by: SMDate Analyzed: 12/29/03

Mercury, Hg 290 ug/kg< 290

COD - Soil
Method(s): 410.4 Analyzed by: SMDate Analyzed: 12/19/03

COD 32000 MG/KG59

Walkley-Black TOC
Method(s): WB Analyzed by: SMDate Analyzed: 12/23/03

Carbon, Total Organic, TOC 26.2 %0.3

Oil & Grease (FOG-HEM)
Method(s): 3540C, 1664-HEM Analyzed by: SMDate Analyzed: 12/29/03

Oil/Grease 520 mg/kg1.0

Oil & Grease (FOG)
Method(s): 3540C, 1664 Analyzed by: SMDate Analyzed: 12/24/03

Oil/Grease 20 mg/kg1.0

Nitrogen-Kjeldahl
Method(s): 351.3 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Total Kjeldahl (TKN) 4900 mg/kg2.9
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03-5523-006; 1L0331215S01Sample ID:
continued from previous page...

Nitrogen-Ammonia
Method(s): 350.2 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Ammonia (as N) 380 mg/kg0.29
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RTI Project#: 03-5523
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Analyte PQLResult Units

03-5523-007; 1L0331215S02Sample ID:

8270 PNA Soil
Method(s): 3545, 8270 Analyzed by: JG3Date Analyzed: 12/30/03

Acenaphthene 740 ug/kg< 740

Acenaphthylene 740 ug/kg< 740

Anthracene 740 ug/kg< 740

Benzo(a)anthracene 740 ug/kg< 740

Benzo(a)pyrene 740 ug/kg< 740

Benzo(b)fluoranthene 740 ug/kg< 740

Benzo(ghi)Perylene 740 ug/kg< 740

Benzo(k)fluoranthene 740 ug/kg< 740

Chrysene 740 ug/kg< 740

Dibenzo(a,h)anthracene 740 ug/kg< 740

Fluoranthene 740 ug/kg< 740

Fluorene 740 ug/kg< 740

Indeno(1,2,3-cd)pyrene 740 ug/kg< 740

2-Methylnaphthalene 740 ug/kg< 740

Naphthalene 740 ug/kg< 740

Phenanthrene 740 ug/kg< 740

Pyrene 740 ug/kg< 740

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

2-Fluorobiphenyl (Surr) 53.0 30 - 115
Nitrobenzene-d5 (surr.) 56.0 23 - 120
Terphenyl-d14 (surr.) 52.0 18 - 137

8082 Soil PCB
Method(s): 3545, 8082 Analyzed by: JG3Date Analyzed: 12/29/03

Aroclor 1016 150 ug/kg< 150

Aroclor 1221 150 ug/kg< 150

Aroclor 1232 150 ug/kg< 150

Aroclor 1242 150 ug/kg< 150

Aroclor 1248 150 ug/kg< 150

Aroclor 1254 150 ug/kg< 150
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03-5523-007; 1L0331215S02Sample ID:
continued from previous page...

Aroclor 1260 150 ug/kg< 150

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 55 30 - 115

Chlorinated Pesticides
Method(s): 3545, 8081 Analyzed by: JG3Date Analyzed: 12/29/03

Aldrin 15 ug/kg< 15

Dieldrin 15 ug/kg< 15

Chlordane(Total) 74 ug/kg< 74

4,4'-DDT 15 ug/kg< 15

4,4'-DDE 15 ug/kg< 15

4,4'-DDD 15 ug/kg< 15

Endosulfan I 15 ug/kg< 15

Endosulfan II 15 ug/kg< 15

alpha-BHC 15 ug/kg< 15

beta-BHC 15 ug/kg< 15

gamma-BHC (Lindane) 15 ug/kg< 15

delta-BHC 15 ug/kg< 15

Endosulfan sulfate 15 ug/kg< 15

Endrin 15 ug/kg< 15

Endrin aldehyde 15 ug/kg< 15

Heptachlor 15 ug/kg< 15

Heptachlor epoxide 15 ug/kg< 15

Methoxychlor 15 ug/kg< 15

Toxaphene 740 ug/kg< 740

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 55.0 30 - 115

Total Metals
Method(s): 3050, 6020 Analyzed by: AB2Date Analyzed: 12/23/03Date Prepared: 12/23/03

Arsenic, As 8240 ug/kg2940
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03-5523-007; 1L0331215S02Sample ID:
continued from previous page...

Barium, Ba 42600 ug/kg2940

Cadmium, Cd 221 ug/kg147

Chromium, Cr 7350 ug/kg< 7350

Lead, Pb 10000 ug/kg2940

Selenium, Se 1470 ug/kg< 1470

Silver, Ag 1470 ug/kg< 1470

Copper, Cu 7940 ug/kg2940

Zinc, Zn 32900 ug/kg2940

Phosphorus, as P 324000 ug/kg2940

Mercury (Hg)
Method(s): 7471A Analyzed by: SMDate Analyzed: 12/29/03

Mercury, Hg 290 ug/kg< 290

COD - Soil
Method(s): 410.4 Analyzed by: SMDate Analyzed: 12/19/03

COD 300000 MG/KG59

Walkley-Black TOC
Method(s): WB Analyzed by: SMDate Analyzed: 12/23/03

Carbon, Total Organic, TOC 29.3 %0.3

Oil & Grease (FOG-HEM)
Method(s): 3540C, 1664-HEM Analyzed by: SMDate Analyzed: 12/29/03

Oil/Grease 1400 mg/kg1.0

Oil & Grease (FOG)
Method(s): 3540C, 1664 Analyzed by: SMDate Analyzed: 12/24/03

Oil/Grease 160 mg/kg1.0

Nitrogen-Kjeldahl
Method(s): 351.3 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Total Kjeldahl (TKN) 7400 mg/kg2.9
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continued from previous page...

Nitrogen-Ammonia
Method(s): 350.2 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Ammonia (as N) 720 mg/kg0.29
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03-5523-008; 1L0331215S03Sample ID:

8270 PNA Soil
Method(s): 3545, 8270 Analyzed by: JG3Date Analyzed: 12/30/03

Acenaphthene 1500 ug/kg< 1500

Acenaphthylene 1500 ug/kg< 1500

Anthracene 1500 ug/kg< 1500

Benzo(a)anthracene 1500 ug/kg< 1500

Benzo(a)pyrene 1500 ug/kg< 1500

Benzo(b)fluoranthene 1500 ug/kg< 1500

Benzo(ghi)Perylene 1500 ug/kg< 1500

Benzo(k)fluoranthene 1500 ug/kg< 1500

Chrysene 1500 ug/kg< 1500

Dibenzo(a,h)anthracene 1500 ug/kg< 1500

Fluoranthene 1500 ug/kg< 1500

Fluorene 1500 ug/kg< 1500

Indeno(1,2,3-cd)pyrene 1500 ug/kg< 1500

2-Methylnaphthalene 1500 ug/kg< 1500

Naphthalene 1500 ug/kg< 1500

Phenanthrene 1500 ug/kg< 1500

Pyrene 1500 ug/kg< 1500

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

2-Fluorobiphenyl (Surr) 55.0 30 - 115
Nitrobenzene-d5 (surr.) 61.0 23 - 120
Terphenyl-d14 (surr.) 62.0 18 - 137

8082 Soil PCB
Method(s): 3545, 8082 Analyzed by: JG3Date Analyzed: 12/29/03

Aroclor 1016 290 ug/kg< 290

Aroclor 1221 290 ug/kg< 290

Aroclor 1232 290 ug/kg< 290

Aroclor 1242 290 ug/kg< 290

Aroclor 1248 290 ug/kg< 290

Aroclor 1254 290 ug/kg< 290
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03-5523-008; 1L0331215S03Sample ID:
continued from previous page...

Aroclor 1260 290 ug/kg< 290

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 81 30 - 115

Chlorinated Pesticides
Method(s): 3545, 8081 Analyzed by: JG3Date Analyzed: 12/29/03

Aldrin 29 ug/kg< 29

Dieldrin 29 ug/kg< 29

Chlordane(Total) 150 ug/kg< 150

4,4'-DDT 29 ug/kg< 29

4,4'-DDE 29 ug/kg< 29

4,4'-DDD 29 ug/kg< 29

Endosulfan I 29 ug/kg< 29

Endosulfan II 29 ug/kg< 29

alpha-BHC 29 ug/kg< 29

beta-BHC 29 ug/kg< 29

gamma-BHC (Lindane) 29 ug/kg< 29

delta-BHC 29 ug/kg< 29

Endosulfan sulfate 29 ug/kg< 29

Endrin 29 ug/kg< 29

Endrin aldehyde 29 ug/kg< 29

Heptachlor 29 ug/kg< 29

Heptachlor epoxide 29 ug/kg< 29

Methoxychlor 29 ug/kg< 29

Toxaphene 2900 ug/kg< 2900

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 81.0 30 - 115

Total Metals
Method(s): 3050, 6020 Analyzed by: AB2Date Analyzed: 12/23/03Date Prepared: 12/23/03

Arsenic, As 8820 ug/kg5880
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03-5523-008; 1L0331215S03Sample ID:
continued from previous page...

Barium, Ba 151000 ug/kg5880

Cadmium, Cd 447 ug/kg294

Chromium, Cr 14700 ug/kg< 14700

Lead, Pb 19400 ug/kg5880

Selenium, Se 2940 ug/kg< 2940

Silver, Ag 2940 ug/kg< 2940

Copper, Cu 12900 ug/kg5880

Zinc, Zn 43500 ug/kg5880

Phosphorus, as P 800000 ug/kg5880

Mercury (Hg)
Method(s): 7471A Analyzed by: SMDate Analyzed: 12/29/03

Mercury, Hg 590 ug/kg< 590

COD - Soil
Method(s): 410.4 Analyzed by: SMDate Analyzed: 12/19/03

COD 670000 MG/KG118

Walkley-Black TOC
Method(s): WB Analyzed by: SMDate Analyzed: 12/23/03

Carbon, Total Organic, TOC 115 %0.6

Oil & Grease (FOG-HEM)
Method(s): 3540C, 1664-HEM Analyzed by: SMDate Analyzed: 12/29/03

Oil/Grease 1300 mg/kg1.0

Oil & Grease (FOG)
Method(s): 3540C, 1664 Analyzed by: SMDate Analyzed: 12/24/03

Oil/Grease 230 mg/kg1.0

Nitrogen-Kjeldahl
Method(s): 351.3 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Total Kjeldahl (TKN) 20000 mg/kg5.9
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03-5523-008; 1L0331215S03Sample ID:
continued from previous page...

Nitrogen-Ammonia
Method(s): 350.2 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Ammonia (as N) 1400 mg/kg0.59
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8270 PNA Soil
Method(s): 3545, 8270 Analyzed by: JG3Date Analyzed: 12/30/03

Acenaphthene 480 ug/kg< 480

Acenaphthylene 480 ug/kg< 480

Anthracene 480 ug/kg< 480

Benzo(a)anthracene 480 ug/kg< 480

Benzo(a)pyrene 480 ug/kg< 480

Benzo(b)fluoranthene 480 ug/kg< 480

Benzo(ghi)Perylene 480 ug/kg< 480

Benzo(k)fluoranthene 480 ug/kg< 480

Chrysene 480 ug/kg< 480

Dibenzo(a,h)anthracene 480 ug/kg< 480

Fluoranthene 480 ug/kg< 480

Fluorene 480 ug/kg< 480

Indeno(1,2,3-cd)pyrene 480 ug/kg< 480

2-Methylnaphthalene 480 ug/kg< 480

Naphthalene 480 ug/kg< 480

Phenanthrene 480 ug/kg< 480

Pyrene 480 ug/kg< 480

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

2-Fluorobiphenyl (Surr) 43.0 30 - 115
Nitrobenzene-d5 (surr.) 50.0 23 - 120
Terphenyl-d14 (surr.) 47.0 18 - 137

8082 Soil PCB
Method(s): 3545, 8082 Analyzed by: JG3Date Analyzed: 12/29/03

Aroclor 1016 96 ug/kg< 96

Aroclor 1221 96 ug/kg< 96

Aroclor 1232 96 ug/kg< 96

Aroclor 1242 96 ug/kg< 96

Aroclor 1248 96 ug/kg< 96

Aroclor 1254 96 ug/kg< 96

31628 GLENDALE   LIVONIA, MI 48150   (734) 422-8000   FAX (734) 422-5342
Email: info@rtilab.com            Website: rtilab.com



Page 35 of  38

Environmental Consult. & Tech.Client:

Project: LSCWQM, 03

RTI Project#: 03-5523

Page:03-5523-1Report Number:

Analyte PQLResult Units

03-5523-009; 1L0331215S04Sample ID:
continued from previous page...

Aroclor 1260 96 ug/kg< 96

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 71 30 - 115

Chlorinated Pesticides
Method(s): 3545, 8081 Analyzed by: JG3Date Analyzed: 12/29/03

Aldrin 9.6 ug/kg< 9.6

Dieldrin 9.6 ug/kg< 9.6

Chlordane(Total) 48 ug/kg< 48

4,4'-DDT 9.6 ug/kg< 9.6

4,4'-DDE 9.6 ug/kg< 9.6

4,4'-DDD 9.6 ug/kg< 9.6

Endosulfan I 9.6 ug/kg< 9.6

Endosulfan II 9.6 ug/kg< 9.6

alpha-BHC 9.6 ug/kg< 9.6

beta-BHC 9.6 ug/kg< 9.6

gamma-BHC (Lindane) 9.6 ug/kg< 9.6

delta-BHC 9.6 ug/kg< 9.6

Endosulfan sulfate 9.6 ug/kg< 9.6

Endrin 9.6 ug/kg< 9.6

Endrin aldehyde 9.6 ug/kg< 9.6

Heptachlor 9.6 ug/kg< 9.6

Heptachlor epoxide 9.6 ug/kg< 9.6

Methoxychlor 9.6 ug/kg< 9.6

Toxaphene 960 ug/kg< 960

Compound % Recovery Acceptable Limits(%)

Surrogate Recovery Data
Qualifier

Decachlorobiphenyl (Surr) 71.0 30 - 115

Total Metals
Method(s): 3050, 6020 Analyzed by: AB2Date Analyzed: 12/23/03Date Prepared: 12/23/03

Arsenic, As 1920 ug/kg1920
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continued from previous page...

Barium, Ba 156000 ug/kg1920

Cadmium, Cd 142 ug/kg96.2

Chromium, Cr 4810 ug/kg< 4810

Lead, Pb 1920 ug/kg< 1920

Selenium, Se 962 ug/kg< 962

Silver, Ag 962 ug/kg< 962

Copper, Cu 1920 ug/kg< 1920

Zinc, Zn 7120 ug/kg1920

Phosphorus, as P 30800 ug/kg1920

Mercury (Hg)
Method(s): 7471A Analyzed by: SMDate Analyzed: 12/29/03

Mercury, Hg 190 ug/kg< 190

COD - Soil
Method(s): 410.4 Analyzed by: SMDate Analyzed: 12/19/03

COD 25000 MG/KG38

Walkley-Black TOC
Method(s): WB Analyzed by: SMDate Analyzed: 12/23/03

Carbon, Total Organic, TOC 1.8 %0.2

Oil & Grease (FOG-HEM)
Method(s): 3540C, 1664-HEM Analyzed by: SMDate Analyzed: 12/29/03

Oil/Grease 70 mg/kg1.0

Oil & Grease (FOG)
Method(s): 3540C, 1664 Analyzed by: SMDate Analyzed: 12/24/03

Oil/Grease 1.0 mg/kg< 1.0

Nitrogen-Kjeldahl
Method(s): 351.3 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Total Kjeldahl (TKN) 700 mg/kg1.9
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Analyte PQLResult Units

03-5523-009; 1L0331215S04Sample ID:
continued from previous page...

Nitrogen-Ammonia
Method(s): 350.2 Analyzed by: SMDate Analyzed: 12/29/03

Nitrogen, Ammonia (as N) 52 mg/kg0.19
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Exceedance of acceptable limit
milligram per kilogram
milligram per liter
microgram per kilogram
microgram per liter
Not applicable
None detected or less than PQL
result higher than the High Limit
result lower than the Low Limit

Method detection limit
Analyte detected in both the sample and the Laboratory Method Blank
Diluted out (below level of detection)
Sample held beyond acceptable holding time
Practical quantitation level; lowest level of reportable detection for this sample
The laboratory analysis was from an unpreserved or improperly preserved sample.
The data may not be accurate
Matrix interferences prevent accurate determination
Values confirmed by duplicate analysis of sample

E:
mg/kg:
mg/L:
ug/kg:
ug/L:
N/A:
ND:
H:
L:

MDL:
B:
DIL :
Q:
P Q L :
Y:

MI :
D U P :

Notes:
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